NOAA Technical Memorandum NOS ORCA 94

Standard and Reference Materials for Environmental Science

2
$
4

Yo G
%ENT or e

Silver Spring, Maryland
November, 1995

United States
Department of Commerce

Ronald H. Brown
Secretary

National Oceanic and
Atmospheric Administration

D. James Baker
Under Secretary

National Ocean Service

W. Stanley Wilson
Assistant Administrator

CLLLLOLLLOLOOOOLOOLOOOLOLOOOOOLOOOOLOOOOOOOLOOOUG




0000000000000 000000000000000000000000000000




CQLOCOOO0COCCOOOOOOOLCOLOLOOLCOLOODLOOOOOOLOOOLOOC

TABLE OF CONTENTS
Part 1
ACRONYMS..... e b 40 b s a4 S be S0 00 b o AT b b s R s e e R b s i
LIST OF TABLES.......ciivittiiiir e sessserstrssmtrrraerssrsssssssssssssssssnsssmrstestssssstesasssssssssnssssnassssssnsannes ii
AB ST RACT ... ceeieccttermie s eerrraennrressrererrresbraan s t0ssassesrenssstrernnnsisasssnsnsarssssmnnssssssrimnsnnssnssnseranns 1
1. INTRODUGCTION. ...ttt ireccccseseer e e rerer e r e aseanssssse s e e e s e anansssssnnsninesnsss bEELEELIIIIIILEs1Es 1
2. REFERENCE MATERIALS SOURCES, TYPES, AND USE.......cc.cccovnnnmnnminninsiamsssissmmnsomns 2
- =T TU | T T P UU U PTT P 2
' Agriculture and Agri-Food Canada......cccovreermnrrenrerresnersssaanserermerersanssasrranerenes 2
Bureau of Analysed Samples Lid......cccccceiiiiimnniienccinniinneccinctteenscsiiin, 2
Association of Russian Reference Materials Producers.........cc..cceeviicnnenrnnne. 2
Canada Centre for Mineral and Energy Technology.......cccconininin, 3
" Central Analytical Laboratory.... i vvrrecserererersresssrseenesssssssersssssessesssessasseess 3
Community Bureau of Reference.......cccciininiiininnnccsnii e 3
Geological SUNVEY of JaPaN....ciciiirererimiissemmerrrerers s s s es s rrsresrsnesees 4
L= Tk Ty T F- o Y 4
International Atomic Energy AgeNnCY.........iiiiini s 4
Institute of Mineral Raw Materials...........covveiiiveeiiiiiic e 5
Instituto de Pesquisas Tecnolgicas..........cocuiiiiiiiiniiiiiiniic e 5
Instytut Chemii | Techniki Jadrowej.......cccceemeiiieemrmmreessninrinnsniisirsisrsnissesnn 5
Laboratory of the Government Chemist.........c.c..iiiiiiciiiciicnicni e 5
National Institute for Environmental Studies.........ccciieiiimniniinnincnnnn.. 6
National Institute of Standards and Tachnology .....c.ccccvviiveciiiniiiniienninnenn. 6
National Research Center for Certified Reference Materials...........cccvvvivivunns 6
National Research Council of Canada......cc..cceveeeiiiiicniiinininnecsncnniinnns s senessens 7
National Water Research Institute........cccocisiivvnnninsiininnn e, 7
Nederlands Meetinstiluut...........ccoociiiimmniiiinni s e 7
Ocean Scientific International Lid..........ccciiniiiiiimnminnmannsrmen e, 8
Sagami Chemical Research Conter........cc.ocv it 8
South Africa Bureau of Standards ......c.ccceeeiiimreeiciicriinisre e e 8
US Geological Survey.........ciiesvenineiniinnerensnne e 9
b T T o U SRRRP RN 9
PR T T S OO 9
3. SOURCES OF NON-CERTIFIED REFERENCE MATERIALS.........coccencersmerererrrrsrmesmrersesmesasnansans 13
4. LITERATURE ON QUALITY ASSURANCE AND REFERENCE MATERIALS.........covvcrcmecncnserenans 13
G, NS T et eeiirrcerccccessneseceeeeesarranerane sresss e s e aeseanarane srrasssssssessassmnnarsassssrsnnnsassones 13
4.2, ISO/REMUGO ... e rcassserne e rrae e rr s see s e s e e ee srsracnan rmnansenn sneseansnnasnnnsrans 13
B3 UNEP . et errrscrance e sseeseeerrsaes asessnassseseessananesssernenssessenenanssssssensnnerasssanne 14
5. ACKNOWLEDGEMENTS ...ovuiinisiiiirninsesmiissmonesmesssienessnssnnsesnanasanee e s iessinas sonnasnsssasseansens 14
6. REFEREMNCES .....cccuiiiir i sc i sr s se s mn s s e re s srsromaan saeresnrmn i ss e nere sassrsdnasnten srens 14
7. ASHES
CRM 542C039 through S550DE38, Coal Fly Ash.....ceeiimieeiiiiccreii i cerr e rr e ee e 17
CRM 038, Coal FIy ASh.....cciiciiiieeecicrirrrienreeserermeeenerec s snasessermman sasess renmenensenensanens 18
CRM 176, City Waste Incineration AshH....cccccvviies s ireisenniisinistessrresssrssnersanrsssanens 19
CRM 429, Polychlorodibenzo-p-dioxins and Polychlorodibenzo Furans in Fly Ash
=341 - L SO OSSP PPPRRINS 20
CTA-FFA-1, FiN® Fly ASN.iiiiciiicccitti s ssrrrr s s ssas s rarr srseana sresnnssnsnssen 21
GBW 08401 - 08402, Coal Fly ASheS....cceviiiirierrrerrereriransrmesrrovssissssorssnssssessarrorararss 23
NIES 8, Vehicle Exhaust Parliculates.......ccevvrrvvreerrivsrsrseeoiisisinsesieesermncsnssnssssmnssssnnss 24
PD-1, Non-Ferrous DUSE..........c.ooviiiiiieieeeiiiineeercsinissersn e eresnrerenssnsssssessss e sneessseneres 25
SRM 1633h, Trace Elements in Coal Fly Ash.......cvmmmerss 26




SRM 1648, Urban Particulate Matter.......c..ocovueeiiiicuiiiiiieee e iscccintis e veseeeeenennaesens 27
SRM 1649, Urban DUSYOIGANICS .....uueivevrereirireiinnnesiessaeseesiesonneveeresseseseseeesessessssnseses 28
SRM 1650, Diesel Particllateo Mattor.......occooeeeeirersirreeseeeeeeeeeeeeeseeeeeeeeeeeee e eeees s 30
SRM 2689 - 2691, Coal Fly ASNBS....cvivumiiviiireiiiieieee e eeeeeeeeeeeeeerer s asssssnssensmenene 31
ZUK-1, €081 ASH...uiiiiiniiiceeieercerer e ree e etr et ie e v es e s seat e enme e e e ateeae s eseesessaneesessnnes a3
8. GASES
GBW 08101 through 08134, Gases in NILTOQEN .......eiiveeceeeeeeeeeeetevrreerereresseeeeesens 35
GBW 08119 through 08123, Gases in Air OF ALGON.....ccoieeeoeeeeereeresereereeenssoeesssas 37
GBW 08201 - 08205, Gas PermBalion TUDBES.........euvieiieeeeeceeeeeeeevvreeereereeersenessees 38
PRM AB21 through BI23, GaS85 IN Ail.icccceeeriiiesiiereierisecrvesserseeessessesrasssssoresssnssssens 39
PRM AC11 through B012, Gases in Nitrogen.......cceueeeeeeen..... U 40
PRM AZ11 through AZ14, Synthetic Nalural Gases........cccceevvvvreereereeeeeerersereesessinns 42
SRM 1625 through 16293, Gas Permeation TUDBS......coccvivvvreeseeeeseeeeeeeeesesseees s s 44
SRM 1658a through 2751, GaS8S 1N Al eeccceeirireriieriicerreesieres e eeeeesseeeetssesreseesssans 45
SRM 1661a through 2745, Gases IN NitrogeN........vccvreeriviseeeriissenvesrecseeeseeesesessesses 486
9. INSTRUMENTAL PERFROMANCE MATERIALS
CLB-1 - CLB-2, Mixtures in Iso-octane of Individual Chlorinated Biphenyl (PCB)
COMPOUNGS ..ottt ettt e et e et sre e e e s e et st e e e e sneeseeeannesmres 53
CRM 034 through 183, Organic Compounds for Elemental Analysis........c..ccocoerveeeen.. 55
CRM 046 through 370, Polycyclic Aromatic Hydrocarbons. ... ...vvvveeveeeeeeeeeeeeeeeeienn 57
CRM 365, Polychlorinated Biphenyls in ISO0CANG .......ccc.eeveveeeeeeeeeeeeeeeeeeee e, 59
CSK Potassium lodate, Potassium odate...........coceeeeiiieiiinevsseeeeireseeereeseresesssnens s 60
DACS-1B, OACS-1 and PSP-1, Certified Calibration Solution for Domoic Acid,
Okadaic Acid, and Paralytic Shellfish PoisONINg TOXINS .c.eveeeveeeeeeeeeeeeeeeeieeeseeeeseesns 61
GBW 06104 - 06408, Organic Compounds........c...cc.ueeene... seerrerrr e e 62
GBW 07501 - 07514, Minerals for Electron Microprobe Analyses.........cceeevvevevvinns 63
GBW 07701 - 07711, Synthetic Silicates for Spectral Analysis............coeeevevrennnnn.. 684
GBW 07712 - 07720, Synthetic Limestones for Spectral Analysis.........cccoervevnenen. 66
GBW 08601 - 08620, EIoments in WaLer.......c.c.eeeviiieeeceecieieeeeeeeeeese e eeeeeeeeesan €8
LGC1000 - LGC10086, Pesticide SOMTONS........c.ciiiieieiieeeeeeere e e e e eeeeeeeeeeenee e verees 68
LGC1007, Pesticide SoIUHONS ......oocccuieiieriecree ettt e v ee e e e e seeeeneesanssaeeas 71
LGC1101 - LGC1801, PUre PeStiCIdeS . ....vvevevivereecie e et eeeeeeeeeenee e s 72
LGC1301 - LGC1314, Spectrochemical Materials ..............ooceeeeueeereeeeeeeeearesanseenns 75
LGC2008 - LGC2012, Spectroscopic Certified Reference Materials........ocvoeveveen.... 76
LGC4002 - LGC4009, Elemental Microanalysis. .........coveeeoeeeeeeeeeeeeeeenressesseessssnnenss 78
RM 432 - RM 443, PCDDs and PCDFs in 1S00CtaNS.......ccocvvvvveieees e oo 80
RM 8090, SEM Magnification Reference Material.......o.ooveeveeeveresieoeeoeeeeeeeeee oo, 81
RM 8416, Microcrystalline CelUOS@ ........coueeiiireeiiieeirreeieeeeseeeeeeeseeesesssssees e 82
RM 8418, Wheat GIUIEN ..ottt s et e e e e e e e et eesas 84
RM 8432, GO SHArCh....iciciiiiiciiiee ittt tsre e st eeeee et ee e e seaemereneessseans 86
BM 8464 - 8468, PoSHCITSS..cceiveeeeseeerieveeeieiseceee e et eeee et e e esesaes s eaeeessseas s as
SRM 141c through 2144, Microchemical Elemental Analysis.......ococcovvvrrerirvevernnnan. 89
SRM 185g through 2192, pH and pD Calibration Solutions .........ceceveeveseeeeeeeeeennerinn, 91
SRM 810 - 617, Trace Elements in Glass Matricos........ceveevrreereeevvveeeeeeeeeeeeeesnns 93
SRM 640b, Silicon Powder 2a/d-Spacing Stejndard for X-Ray Diffraction................ 96
SRAM 674a, X-Ray Powder Diffraction Intensity Set....cocoveeeeeeeveeeeeeieieesseeeseesnenss a7
SHM €75, Low 2@ (Large d-Sp_acing) Standard ;'for X-Ray Powder Diffraction........... 100
SRM 676, Alumina Internal Standard.......... e bbbttt st e n e 101
SRM 869, Column Selectivity Test Mixture for Liquid Chromatography.................... 102
SBM 927b, Bovine Serum ABUMIN (7% SOIUHON) ... i eeeereereseseeseeeeeeesessseeesas 103
SRM 930e and 1930, Glass Filters for Spectrophotometry .......cccevvieenevvrreerserrereenn. 104
SRM 931e, LiQUId FIBIS ....coiiiireeie e et e e e eee e esenee e s eetees e 105
SRM 935a - SRM 936, Potassium Dichromate and Quinine Sulfate Dihydrate............. 106
SRM 1491, Aromatic Hydrocarbons in Hexane/ToIUBRe .........eeeeeeeeeeeereeeieeesseseae e 107

QQOOQOOQQQQOOOOOOOOQOOOOQOO

CO0000OOOUOOLOOO0OU

9
S




COOOOO0OOCCOO0OCLUOLCOLOOLLOLOLOCOOLOCLLOLOLOLOOLOLOO

SRM 1492, Chlorinated Pesticides in HeXaNe......vvrrvevreeeeiiinecciiiinn i rnnes

.......... 108
SRM 1493, Polychlorinated Biphenyl Congeners in 2,2,4-Ttimethyl-pentane........... 109
SRM 1543, GC/MS Systemn Reference Standard ...........ccooiiiiiiiiiiiiiincinnieaen, 111
SRM 1583, Chlorinated Pesticides in 2,2,4-Trimsthylpentane...........coovviiiviivnnannnns 112
SRM 1584, Priority Pollutant Phenols in Methanol...........cccoooiiiicnnnnn e 113
SRM 1585, Chlorinated Biphenyls in 2,2,4-Trimethylpentane (lso-octane)............... 114
SRM 1588, Isotopically Labeled and Unlabeled Priority Pollutants in Methanol.......... 115
SRM 1587, Nitrated Polycyclic Aromatic Hydrocarbons in Methanol..................ccc 117
SRM 15986, Dinitropyrene |somers and 1-Nitropyrene in Methylene Chloride............ 118
SRM 1614, Dioxin {2,3,7,8-TCDD in Isooclane) .........cccviiiiiiniiiiiiiiniiicnnenii e 119
SRM 1639, Halocarbons (in Methanol} for Water Analysis......cccovmmvimeienninnil 120
SRM 1641¢c, Mercury in Water.....ccoi i rrim i i s s rssra e sn s e 121
SRM 1643d, Trace Elements in Water ..ot 122
SRM 1847¢, Priority Pollutant Polynuclear Aromatic Hydrocarbons (in
F TN (oY 11 1= PO PRSP 123
SRM 1842 - 1843, X-Ray Stage Calibration Board.......coooeciivimmciniiimnnniiiiiniee 124
8RM 1872 - 1873, Glasses for Microscopic ANalysis.........cccourirvinrrrvinnnnrrrmeeeemeiinen. 125
SRM 1921, Infrared Transmission Wavelength Standard..........cooiiiiiiiiiiniiiiinnnnn 127
SRM 1978, Particle Size Distribution Standard for Gravity Sedimentation............... 128
SRM 2031, Metal-on-Quartz Filters for Spectrophotometry....cc.ocoriiiiciiiiiiiiniiiinnn, 129
SRM 2032, Potassium lodide......ccccooiiiiiiiiii s e Meerrareranaenaaas 130
SRM 2034, Holmium Oxide Solution Wavelength Standard...........cccocceeeevveircenvenneen 131
SRM 2069b, SEM Performance Standard.........ccccoveimriiiiiiiinn 132
SRM 2109, Chromium (V1) Speciation Standard Solution............cccocciiininininnniennn, 133
SRM 2201 - 2203, Sodium Chloride, Potassium Chloride, Potassium Fluoride
for lon-Selective EleCtrodes .o e s s e e 134
SRM 2260, Aromatic Hydrocarbons in TOIUBNE.....cc..ocevveeeir e e 135
SRM 2261, Chlorinated Pesticides In HeXan®........cc.ccevi e e 136
SRM 2262, Chlorinated Biphenyl Congeners in 2,2 4-Tr|methylpentane .
{Nominal Concentration 2 PG/ML) e e st 137
SRM 3101 - 3172a, Spsectrometric Standard Solutions........ccovvvvevmiiriiiicinicin 139
SRM 3181 - 3186, Anion Standard Solutions............... beisiasiareiae s e aan e 147
SRM 3190 - 3196, Aqueous Electrolytic CondUctivity.....c.ceenvviviiiiniiimmoe il 148
SRM 4226B through 4949B, Alpha-Particle, Beta-Particle, Gamma-Ray, and
Electron Caplure SolutionS......c e e e e e e e s 150
SRM 4400N through 4427A, Hadmpharmaceutlcals .................................................. 154
V-9, Coton CellUlose... .. v o sias s snas a b saa s ae e e 155
V8-N, Glass Standard ... errserrenn e ra e arrn .....1586

10. OILS 2
CRM 2349, PCBs in Cod Liver Oil.......cceeipemnennn everrieaneeeeenraeeesneetaaneeatereraasenernareanrrns 157
CRM 350, Chiorobiphenyls in Mackerel Ol et se e e e 158
SRM 1580, Crganics-in Shale Qil.........cco i 158
SRM 1581, Polychlorinated Biphenyls in Ol ....cieiiniiice i ear 160
SRM 1582, Pstroleum Crude Oil........covimmmeeii e e e 161
SRM 1588, Organics in Cod Liver Ol e s 162
SRM 1616a and SRM 1917a, Sulfur in Kerosine......ccceoivveiiieniienimnessnnc e sanan 163
SRM 1618, Vanadium and Nicke! in Residual Fuel Gil......ccc.coooiviviiiiiiireeeeeeeen 164
SRM 1634c, Trace Elements in Fuel Oil ......ooveneiimiiiiic e, 165
11. PHYSICAL PROPERTIES

CRM 086 through 132, Particle Size Distribution......cccooveiniiiiiiiiiiicicc, 167
CRM 165 - 167, Latex Spheres of Certified SiZe....ccovevrrvmirerioriiiricirciciciccnnen 168
CRM 169 - 175, Certified Surface Area.......ccccciiiiiieiiiiiiriiieieeee e s s s eeens 169
M11-01 = M11-08, SUrface Area....cccccciiciiriiieiiiiierccerercree e cevrie s e e rveseessrranasse s s s nenee 170
SRM 473, 475 - 476, Optical Microscope Linewidth Measurement Standards........... 171




SRM 4841, Scanning Electron Microscope Magnification Standard............ocevveeenninn172

12. ROCKS

SRM 659, Particle Size Distribution Standard for Sedigraph Calibration................... 173
SRM 1003b through 1019a, Glass Spheres and Beads ..........ccveeevereeeeeeeeeeeerereeeneeesns 174
SRM 1680 through 1965, Polystyrens Spheres ....................................................... 175
SRM 2135b, Depth Profiling.c..eeiccceveciicecieiiinsieeeeeeeeeeeesemesseeeseesseressesson s seseeen e 177
AC-E, Granite....ccicieceieecireniceiieereeeeaeeee st stseees e s reeessneesesseeeesenteee e e e e e e s oo 179
AGV=1, ARSI 1iiveiieireeieiririecier e ear e set e e e eeeeeaeessseesssseesennessseseaesesesseeesseeas 181
AK, AFBGONIE ....eciiiiiiiic ettt es st e s eeseseee s tsvaseessreseeeeane s 183
ALAL, AIDIB. oottt e eeveeeese et e essaee e e eee e s et e e e et eesess 184
AN-G, ANOTTNOSIG.......coiiriiirire ettt eer e eeeseaeeen e e e e re st e eeses e s e e 188
BCOS-CRM 309, SillmManite...c..ccecvuvrirreeeeeie it cereeeeeeeeeessseereesrsseeeesssssseesese e e seee s 188
BCS-CRM 319, SilliManite...c..cceerueiiieiiieieisieeeeeeeresesenersreessersesseessesssne e s eeemeeos 189
BCS-CRM 348, Ball Clay.....cccocviriiriiniiiirereceeeeeesessssssssessessessssessesss assssssssmmees s 190
BCS-CRM 375, S0G8 FOIASPAN .....cccoceieeeieieesisieners e eeeeeesesse e eess et et e e e e e eeeee e 191
BCS-CRM 376, Potash FelUSPar.........euuuuiieeeieiseecneievsssneesesesesessesssrssssss oo ee oo 192
BCS-CRM 389, High-purity Magnesite.........ccvimreeeeeecesioreeeeeeeereeereseeeseeessssseeeee s 193
BCS-CRM 893, LimMBSIONO. .ce e eiieiieiiiieiie e e e eeveseeeesaesenaeesses e es e e eeeeeeeeeeees e 194
BOS-CRM 395, BaUXIO.....c.coeviveieieeriiieeieieenereesneceeevsneeeesaees e e sesssssosseeeem s e eense e 195
BE-N, BaSalt....ciiiieiieciviis e et re s e sbesseenreseneeseeneeeessee st e e e et e e eeeeesen 196
BHVO-1, BaSAI.....coiiiiiieiiiceie e e ss e e e eee e e e s e s eesa e s sesmees st e e ee e e 198
BIR-1, IC0landic Basall..........ceceeeeeeereeecireeessneeeiereeeneeeeseeeess e seste e e e e ee s 200
BR, BaSalL......coiciiiicieeiinee et eeee e e et e e e e et e et sttt e e e e 202
BXN, BaAUXIO ..o ccirrriitie et e es vt eeeee s eeeeea e e e s ee oo e s e et e e e 204
CRM 811, FelsparQUAartz..........cccouivierreiieecemiieeecess s eeeesseeeesesesseesseemssesonsseeessenn 205
DNC-1, DOIBIIE...ceieiree ettt e e eaeeeeee e e ee e e s et e s e e e e eeeee e 206
DREN, DIOTHE 1. ettt ee s e e e s e e s e eeeeese et e e e e e e e oo e 208
DT-N, Disthene (KYanite)........cocecceeiveirvireceieise e ecrereseneseeeeeressssess s s s sessen e 209
DVG-1, Greisenired Granite ....cc..vvueveeereeeceeeiereecenesriesseeeerssenseesnesssses s e eeeeeeeeeesesns 210
FER-1 to FER-4, Iron-Formation Samples ........ceeivvveveeeeesoeeesseeeeeeessesees e oo 212
FR-N, FolaSPatil...cco ittt e e e et e et e e e e e e et e e 214
FM, FIUOHEE oottt e st e et e e e e e e e renseeeante e s st e e e e et e e e e 215
Gm2, GrANIE. ... et e e e e e e et 216
GA, GrANIMB. ..ot e eea e e te et e eae e e e eneesneseen e e oo ee e e e e e o 218
GH, GRANIEG ...ttt oot e e ese e e e et e e een s e es e e e e e eeeeeee e 220
GBW 07101 - GBW 07102, URrabasic ROCKS «.vocvvevereeeeeeeeeee e e 222
GBW 07103 = GBW 07114, ROCKS....ovireeeeeerieereeereeeerosseeeesssees et e e e 224
GBW 07249, Polymetallic NOUIB ..ot st e e vee e en e e nnees 227
GL-O, GlAUGCONIE. ....eieeeiee i cietiee ettt e et e e s e e eeaeas e ee e eesn e st e ee e e e e s 229
GPOS301, Dolomitized LIMeSIONE. ......cccvureeeeeeeeereeeeeeeeeeseeeee e eees e eesee e e sass e s 230
GS-N, GlAUGCONE ...ttt ee et e e e et e e seeee st e e e e et s oo e oo 231
GBR-1, Biotite, GraNite.....iveceerseeeieeeiieiieeeee e eee et et esever e e s e s e eseest s e e e e e 233
GSR-2, Hornblende ANBSITE .........ccueiuueiieeeieceeeeeeereeseeeeeseeeesses oo e e e eon 235
GSR-3, OliVING BaSalt......cccueiiuieeiieirreenereieeiteeeeeeeeeeeeeressseesessesssee s e eeetes e s eeeeee e s eeeas 237
GSR-4, SaNASIONG.......oeecciiriee et et e s e e e e e e e et e e et e e e 239
GSRA5, Shale......oiiiiveieirecceeeee ettt e e e ee e e s tee s s e e eee e e et e et e eee e e 241
GSR-6, Carbonate ROCK........ioeeeeeeeereeieeeeeteeeeeeeeseeeeeeees e tvreerererrranerenreraeranan 243
[F-G, 1ron FOrmation SAmMPI .......cevveeiieeeee i eeeeeereeeee e eeeessee e sseee et e e e esenesees o 245
IPT 28, Clay (PAra)...cicocircrireierereireeeeeciistbeeeeeseseeeseesesesssesassers e semeesseseee e e e e s 247
IPT 32, Plastic Clay (Saracurtna)..........ceceeeeeeeeeeressorieereeesserssessessessssssesssesssesnsone 248
[PT 35, Caltitic LIMBSIONG. ... ccueeieiieeecrieiiveeneeseeesererseseseesereess oot e e e e oo 249
IPT 42, Clay (SE0 SIME0).cciirirrrresierrireireesieseseeesssesssssssessssssssseses e eoeeesssees seeeeens 250
IPT 44, LIMOSIONG 1vuivueiireieeieeirre i eeeeseseeeeeeeee b assesessesssseess e seseesssetseeeeeee s e 251
IPT 48, Dolomitic L|mestone ................................................................................... 252

OOOULLCUOLLOCLCLOLOOLOLOLOOOLCOOOLOOOOLOLOVLLOOOO




O
O

O
O
O

CQLLCOOOOOCOOOCOOCOCOOOLOOCCOCCOLOCOOCU

IPT 53, Potash FeldSpar....... e treeererececeeee e sssssse s e s s s sssnrenrrrnnns 253
IPT-61 - IPT-62, Glass Sands.....cvierrnremmmmermreimimiisiiririinicreeressssnss e seesanses 254
IPT 72, Soda Feldspar.....ccccccciiniciiiimmsiinnniiiiiiis s e s ceees e rnnnssss e s e e s s sbanen 255
BT B 1 T -1 (- Y ST 256
N O T .Y s T =TT (= TS PP PP 258
UB=2, Basall. ..o s e e e re e se e s s s e s s ae e sasannarenns 260
L T = T T T | OO 262
UD0-1, DOJOMITB.cuniiiienieiriiirueeetseensreenisesssennemnrarersarsenssennmssessssanssnssersssssassrassrrsserssse 264
BT B o -1 [ L1 - ¥ OO O, 265
JF-2, Feldspar......cccoeerinennneens et entnteereraseraenr n e e s ettt aeeanteeannrra e easeaeas e rearry 266
Mt - T €1 -1 To s [ 1] 1) (- T U U PR 267
T B ] - ¥ 1 1 (- PP PSPPI 269
JG=3, GranOQionit. ..o viiee i reierveensrrrrrsvar s trvrrr e e e s aeas e ses seas beenasn s sanasanasanssannnsan 271
T o T R €T o]« T PSR 273
e e 11 o] o« ereerevrreereernreraasnnnn 275
00 o o D o T Y= T (1 SN 277
JLS-1, LiMeStONS ...t ceceree e s s s s aas s s s e a s a e s saad s s e as s s absssemaaaes 278
JMN-1, Manganese Nodule.... ..o et e enaa e s s eeas 279
P, PRt e e reriice it rr s ccrnes e e vt st rrre serbasat s bas sbassasnassanbnassreraseassnnarnren 280
JR-1, Bhyolite ..o i e tcrr e e e e e e s s s eierarereerasanernnes 282
R, RBY Ol .. iieeririe v rree ree e e rrvesrrs rberss s aees peeess paangaagensaadseeassenssennssensaanns 284
JR=3, RRYOlie .. e e s s e rran e r rr ar e e s 286
J8I-1, Slate.......... P PO OO OIS P PO PP RPIPNRPPIN 287
L] - - - PPN 288
J8Y-1, BYONIE o e e e g asaee s e s e s 289
KB, DiatomaceoUs Earth....c.ccieviciiireiireiiiitieeiiirnsenrens s e ranan st rennsasananresesssnennnnnnren 280
KK, KBOIIN L oniinieiiiirieiiiersi et iresr e rs e e s saestesettssnensssnstassnsbnnsrensbasnsnsrnsanasesnnnrnsen 291
MACN, GRANIB.... o iiieieeiiiieieier i sert st re s rrasrrrerrscnssseeessrs renssrrenseasssrrrssrssseessseneessnsrensron 293
[T L] 2 T -1 Y T 295
MiCa-Fo, Biotile MICA-F ....ccvvireeereeciiiimrriirscinrraesracer iansrtrsenssssrssrrrsensrasssnresernnnns 296
Mica-Mg, Biotite Mica-Mg ...t ra s sesse s e se e e sesr et eabaes aas 298
MK, Magnesite.......cccceee e crenniiereenissnneennnn Neveessemsrressssmseetemsrrnerrieretetnraneanssnnerreenannanes 300
G B = 0o Lo e [T - N 301
YL T I 11 o7 U - TSR 302
MO=2, BASAIT.. ..o iiiiriintiisviriiasissiscssssssssssansssiosssnsssnssssssnsmsnnnrssensisssbesssorssssossnionns 303
Y [0 e O C¥-1 ] a T ' TP 304
Y [0 R B CF-1o ]« T o TSR 305
7 [0 T € T-1 o o o PR 306
Y T T Y e 4 (o] | (= PP S 307
MO-7, Orthoclase - Gabbro........... Y 308
O L I € - T o P & |
MO-9, ANOIthoSite = GADBDIO ....i..viviririeer e v vvrrs rrre s s s erss nsnsnsnrnes 312
T Yo oY { V=Y | (- T 314
MO-11, ANOMNOSIHE ....eeeeceieieeesceiceeeseeese e e sees e srressreernas e ——— 316
MO-12, ANesite = Basall......coc i e e iier st ee e er e es s sssesasaneannsnsnnsns 318
MO-13, Oliving = Basall...cceeiiirirriiiiieieiiiseesesniiissessras cesrassesrerarressssssssnssssnsssrans 320
MO-14, Oliving = Basalt.....ccoocveiieiiiii et etrr e raes e s e ssae s sane s srensnnas 322
MO-15, Porphyritic Andesite - Basall.........ccccccverurreisrrrrirrrressisirersesesssrrrrressasssrereas 324
MBCH-T, MIBSKITE .euiiiiiiic i vee e ere st e s reeseeessrr s srrebae e et asassanssensnssrensasnns 326
MSBCH-2, MaAIUPOIIE......ciiiiriceieecevterririess s sertesssrersnssessrsnssrasrnestrssssnnnssrasnesrrsnssnes 327
o] TR U 1 1 (= Y 328
MEBCH-4, LUJVIIB. ...eiiiiiiiriierrrearrrarrssrrssrssesrsrrsrasrrsnsersassenssrnsrernesssssnnssrnssnnsssnnns 329
MY-1, Peridotita.....ccccciveeeeiceiceiece e remreeme e e e et n———— 330
MY-2, Dl.!nite .......................................................................................................... 331




MY -3, HOTNDIONGIO .....veeeeeievieriieeirieseceee e eee e erteesessseeesseneesees s e e e s emees e 332
MY<d, KIMBOIIIO ..c.uiiviuiiieeriee e crre it seessese e eereeee s sraessersennssssesseeeessese e essen 333
Nod-A-1, Manganese NOQUIB...........oueeeciceivvviisireeeeeeeeeeseeeeeeeeseressssrseee s e ones 334
Nod-P-1, Manganass NOQUIB...........c.oeiiiiieeneeesieeee ettt eesesseeeene s e s e ssa e 335
PM-8, MiCrogabbro ........cciiiiiiiiiiiniictereceeireeeesss e eee e e se e e ee e sessesnssesneeess e sses e 336
QLO-1, QUAMZ LAt ....cvvveiirrierrirereiiiiissistieeeeeeeeereeeceeeeeeenssesssmeessese e oo e s 338
RGM-1, BRYO 0. ceiiiitiire ittt e e ereee e sese s eeeeasnseesseee s eesees e eeees s e 340
SARM 1, GIANIG ...eeiiii et ee e ce st cs e s eee s eeeaessn e eessesmree e e e eeeeeeee e eenes 342
SARM 2, SYONIE....c.ueiiiiirieiiiceirieecrieesreess e sersesesesseeeseesassressresensessssssessesssse e ees oo 343
SARM 3, LUJBUMEB.....eeieceeeiecinites e ceecre st seee s s sesemseeneess e e s s eent st e s e eeee v 344
SARM 4, NOH ...ttt rsets s ee e e s reesesn e aese e e e s e e s e et e e e e eean 345
SARM 5, PYrOXERItO......cccovieeeerierrieiie it eseeseessesiesresreemeeseeseeseeesesssnensoneessss e e 348
BARM B, DUNIG..cc.teeeceiiceritee e ceece et ae s e eresesreesessessessm s ee e e e e e e e e e enee e 347
SARM 39, Kimberlite. ....c.ceirrieieiiieecee et eees e e e e e e et et 348
SARM 40, Carbonatite. i eeceerieeeriesriraeiis i seieserseseeeeeseeseressnssessesssessesesesss st smes s 349
SARM 41, Carbonaceous Shall..........cccceeeeirireeerereeesesireeeeesseeessresssssteeeeeeeeeeeeeeesans 350
SARM 43, Magnesitl . ....covvvurreieiiieii ittt ee e seeee st eeseeneassee e et e eeeeeee e 351
SARM 44, Sillimanite SCRISt.......oviceiiiieieeeeirereesreerereee s es e s s esst e 352
SARM 45, KiNZINGIto..onu o ccerereeeeieeeeeceesteste ettt ceee et s s e sseeseenesesesrss e esse et 353
SARM 47, SerPantinite.........ocuieieiieeeiieeireeeiieeseerseseeesseesaess s sesseees e e eeeee oo s 354
SARM 48, FIUOISPAr GranitB...c.cceeeeeeerrieeiiiosseeeeeeneeeereeeressessesesssssse e seee e e e e e 355
SARM 49, QUAMZ .....covieeiirceeeiiiriecctrresi e i erae e seeeeeseee e eessreessssne seemesesses e eeeeesseses 356
SARM 50, DOlBITB ... ieeeiieirreeeeeee e ieir ettt e eemeaeseeeessesesessssresesene e s seee e e eeeeee oo 357
BCO0-1, COGY ShalB....ciceiereeeciecieearieeerieitte s eeeeseeeaeessessseessseesnees et s oeree e e e e s 358
SDC-1, MiICa SCRISE ...ttt e ee et eeeeetees s s e et e e eeeeee e 360
SDO-1, BhalB...ucccciiiiticeccie ettt e e e e e et eseeaseesrre s s e s enes oo seeesens 362
SDO-1, TOrITGENOUS ClAY....coeeoviririrueeiieecreeaiseeeseeseeseeeessseeesessessssvome o e s e e 364
SDO-2, VOICanogeniC O0Z8.......cccecivrirrieeeeeiesieieerereeeesesseeressessesssssssessssesseseeeeeeeesen 3686
SDO-3, CalCaraous Q0Z6.......cuucurvieeieeeeersseeesessnesseeseeeseeseesssssssssssss sseessses s oo eees s 368
SDO-4 - SDO-B, FO-MN NOGUIBS. .. evmeeeeeeeeeeeeeeeeeeessseeeeseersssssseeseessessseeeeeeseeeees s i 370
SDO-7, OF8 CrUSL.....coeeciiiircrireceeeeeie et eeeee e seeeseee e e ee et e sem e e e et e eemee e s 373
SDO-8, SilICOOUS SHlt....ueeieieieeiieeiriseriei st ereeeeeeeeeeresrs e esssreeesss e s e ses e e eeeees s 375
SDO-9, Red Clay (Deep = WAer) .......cuiceiiviveereereeeeeeseeeseeeessess e essee s e 377
SDU-1, Dunite Rock COMPOSHION .....eeueeeeeerrieeiiaecetistiseeeeee e eee e e e eee e e 379
SG-18, AIbItIZEd Granite......ccciecreceiiiiiiie e e eeeeeeeeeeeeeees e e et eeeeeeeeeeees oo 381
SG-3, AlKaline AgPale GraNite ........cuveieiisieereeeeceeseeeeeeeeree e e et ee e oo eee oo 383
SGD-1a, ESSEXItic GabBIO...ovuuieieeeeieeee ittt eeae e e eee e et ee e oo 385
SGH-1, Carbonate Silt (BACKGrouNd)........cceveeeereoererreeereeeeeeseseeesseees oo s 387
SGH-3, Terrigensous Background Silt........co...oeeeeereeeeeeeeesreereersesseesesssssessesssses o 389
SGH-5, ANOMAIOUS Sill...ccivreersieeiririicecers e eeeeseseerssees s eeeeemeeeset e eeee e e s oo 391
SGHM-1, Carbonate-Silicate L0088 SediMentS ....oc.veeeereeeeeereriee e 393
SGHM-2, Alume-Silicate LOOSE SediMeNntS.......cvivvceeerereeerreeeeeaereerss oo eees oo 395
SGHM-3, Catbonate-Silicate L0058 SeAIMENTS ....cocvvreveeeeeeeeeeeeeeeeeee oo 397
SGHM-4, Aluminosilicate Lo0Se SOUIMENTS ........ccoeeeeeeeeerereereeeeeeeeeeeeseeeessees e eesseeos 389
SGR-1, Green RIVEr Shal........c.ccccveieeiereiiienreeeeeesseessaeeseressssssesssseees e e s e e 401
81-2, Dolomitic Limestone...........cevrnnnn. et teaisre e eeen e rre s res soeennnsern e ternaanes 403
8I-3, Feldspar-bearing DOlomite..........c..ceierirmeeeeeseeneeereeeeeeesseseseesesee e eee e eees s 405
SKD-1, QUANMZ DIOTIE 1e.eriveeriireesneecsiiir e iteeeeeeeaesesrssenesesesseeneseeneeees e e e e e e e 407
SPS, GIaSS SANM...cciieceieire et e et et eee e oot e e e eee e e e 409
SRM 1c, Argillaceous LIMESIONE ........cccvivneeeeriisieeeeeeeeeeenseerseesseesseeessseesseseeesess e 410
SRM 69b,. Bauxite (ArKANSAS).........ceeereririeierieieiiieeseerensseseesssessssssessmsssseeeesseenenens 411
SRM 818, GIaSS SANU..ccuuiieiiiieereicicreesre i e e st eeeeeesrasesesessessees e sese st eeee e e 412
SRM 88b, Dolomtic LIMEStONE...icueeeeeireeseeireeceriesseeteeeeeee s eeen e ees e e e s, 413
SRM 97D, FliNt Clay....cceeeirieieerticeees et seeeseeeeeea s e eresns e e e et e e e e e 414

OQOOQQQOOOOQOQOQ_Q_’QOOC__DQQOOOOOOOOOOOOOOOQQ_Q_OQ



OICI0IOICIOL0I0ICIOI0L0ICI01 0101010010101 0101010101010101010102010 1010101010101 01010.

SRAM 88b, Plastic Clay ... e s e e en e e 415
SRM 120c, Florida Phosphate ROCK.......ccccccrieermisriimiiiiiimrmssssirie s sssnsanncccssnnnsse s e 416
SRM 278, Obsidian ROCK......ciciiireiirerrrerinessrsineinerims i sssesersintnesasisrarrasssrsmnsnases 417
SRM 600, Bauxite (Australian-Darling Range)......cccceceveiivnrmmmsnrrammninnnncc i cenneaas 418
SRM B70, RUIG...cceeieiiiiincermirrnerraierersssrrrssaensenmsemmessensseusssssnsnnnrrsssssinesenbesstesroans 419
SRM 688, Basalt ROCK ....ccivivriiireiiieimiinrertiiisssssissemssimsisrnrrsrsssssssssssssssrssnnsassssesaens 420
SRM 694, Western Phosphate RocK........cc.occiiiiiiiniie i vnnaee reerrreeennreeieraey 421
SRM 696, Bauxite (SUMNAM) ...coiieiimimmemmmsmmenteei s s snss s s ssanes 422
SRM 697, Bauxite (DOMINICAN)......ccoormmrmmmmmmmmmmmsicsrsrrriseriiinnii. aeeerrrrrrrerernnnnaasenes 423
SRM 698, Bauxite (JAMAICAN)......corverrmmmrrirmmieeiiiiirr e s s 424
SSL-1, Metamorphic Schist ... iiiiiiiir s e 425
S8V-1, Sviatonssite......ccccvvviiiiii i 427
L I - VO - o T U 429
BT=2, TrAP.ceiiurrrrrsrrrsrisnmrmrsenmeemserernessermnsmeersmmeeemmmernetettsssransssssssnnnrsssnnsnannssnnasrassansssd 3 1
STM-1, Nepheling Syenite.......cccccecvmrieeriiiinim e e e s 433
SY-3, SYeNite ROCK ..cciiviriiiiirnrimsciiiirre e s s s e 435
BY-4, DiONte GNOISS.ueiiiireriiirrrrrisrerrosssssssrseossaiiennstrmmassssnnsstrasrmrrrrtrrrnsirsbosssssacanes 436
TDB-1, Diabase Rock PGE Reference Material................... o eetarbeenrerereereearranrareasnaerann 438
UB-N, Serpenting... ... veccrricirsnsiiississs i simsinee st e e reressnn s v anssrsras s s sssnnnas 439
UM-2 and UM-4, Sulfide-bearing Ultramafic ROCKS........ovviviimiiiiiiiiiiiii s 441
WD, DIBDASE. ceeuneiveunnrerretesrreerrrersanrrrnsrreasessssassstossersrtessrnnnsaenssnsssnentanssrrerensernnronntsss 442
WGB-1, Gabbro Rock PGE Material.........cc.cevimriiini e v i inssas cenase e senans 444
WMG-1, Mineralized Gabbro PGE Reference Material ..........cc.cooiiniiriiiiiennnin i 445
WMS-1, Massive Sulphide PGE Reference Material.............ccoviiiimiiniiinnnnnnnnnns 446
WPR-1, Altered Peridotite PGE Reference Material.......cccoceriviiiiimiiicnniiiiin 448
WS=E, Dolerite .. .iiiiiieeiiiiice it iirrceiie s e easrssermn s eree s st b shata s asas s e sn b asseaann vean s anemnssans 449
ZW=C, ZinNWaldIfe . .ccureiiiiiiiiiierriniisrsesarassreressree s sssssssssnisssssmssrrnnassssnrrrssssnsansssssns 451
Part 2
13. SEDIMENTS
BCSS-1, MESS-2, and PACS-1, Marine and Estuarine Sediments...... eeerreneenresieanreae 453
CRM 277, Trace Elements in Estuarine Sediment........cccoveimmiiiicicciimcviiminnannn 455
CRM 320, Trace Elements in River Sediment........ccervieimeeiiiiiiniciini e niaaans 457
CRM 462, Tributyl and Dibutyitin in Coastal Sediment...........cccviviiiiininiiiiinnnnee 458
CS-1, HS-1 and HS-2, Polychlorinated Biphenyis in Marine Sediments.........cc.ccennis 459
DX-1 - DX-2, Dioxins and Furans in Sediment........c.ccecceveneuneennns s eeerereres e essarnraaa 460
EC-1, Hamilton Harbour Sediment ... i is e ee s e 462
EC-2, Lake Ontaric Sediment..........ccmii i e 464
EC-3, Niagara River Plume Sediment.......ccccomniiiiiiniiiiniriie e 466
EC-4, Toronto Harbour Sediment...........iiiiiiccciccenreerrirereres e ssssssaasassnaane 468
EC-5, Humber River Sediment.......cccooiivrriirirmiieii i reresscrrss s snnean 469
EC-6, Great Lakes Sediment........cirrimreeeieceirirniecncecoserrrrssssrmsnniessssssssssssssssssass 470
EC-7, Great Lakes Seadiment....ccceivceviivvressseirrrnnirriascereriesmnnsrrnsssssssmssssssasssnsrersnnss 471
GBW 07301 - 07312, Stream Sediments.......cccovciiiieeriiinisrrerrerrsessisssis csesassneas 472
GBW 07313, Marine Sediment.........cceceerereverrersessasncessnssnenens eereecee e easataneererenaeneen 475
GBW 07314, Ofishore Marine Sediment.......c.ccccceccceeeciinirinnireerrrennrerre s ressesssansssssnnnes 477
GBW 08301, River Sediment......cccciiiiiiiirienricciiiimieicice s csnsssecrressnassasnssas sarssnssnns 479
GBW 08304, Environmental Radioactivity of River Sediment...........ccoovvmiiiiinninnnnnn 480
GSD-9, River Sediment. ..o crrreresr s srss s sas s assss s sas s s s amas sesb s sn s n s ranaan 481
GSD-10, Stream SediMENt....ccicoveieerrrrrrresriee it e s erassrassrasesnnssansasmnsssennsssssrenssns 483
GSD-11, Stream Sediment. .. ..o erereer e es s rr e s re s e rrss s s s 485
GSD-12, Stream Sediment......cciiiiiiiiiie i e rarrasearrr s st brtsrensirassearssseaensnnresensns 487
HR-1, Humber River Sediment ......c.c.ccoiiimiiiiiiriririrrr s e e e e srans e e 489




15. SOILS

14, SLUDGES

HS-3 - HS-6, Polycyclic Aromatic Hydrocarbons in Marine Sediments..................... 490
IAEA-135, S0diMONt.......c.eciiiiiitice et phea et s er s st st sesee e e n e 492
TAEA-300, SadIMBMN..c...cceivrirtiiieirereeriereiiericsssseneesseseesesseesesssessesssesss sesesmseeeee eesesses 494
IAEA-313 - |AEA-314, Stream SodiMmentS .........ccocceeeeereeveerieresoesessessesesssorsseeeessens 496
IAEA-356, Trace Elements in Polluted Maring Sediment........oeeveeeeeovroessseseessessnns 497
IAEA-357, Sediment from Coastal "Hot SPot®.c....ccceeeeeeeeeeerrreseeeseersoeesoe s seesssns 499
IAEA-367, Sediment from the Pacific OGN ..u o ceeeeteeeeeeeeeeee e eeee e 501
IAEA-368, Sediment from the Pacific OCeaN........v.eceeeeereeeeeersrereseesseeesesssssesssses 502
JLk=1, Lake SedIMONt..uuucciiiceciiiieiieceriitiiece e eeeesereeese s e eseseesne sesese st eeeeeee e e 503
JEd-1, SIream SOUIMENTt........c.ciirieeiee et seeeressseeseeese s e emeee e ss e s 504
J8d-2, Sream SaiMENt......cccccuviiiiiiiciieetereeseeere e e e eeaseesseeesee s e e e es e eeee oo 505
JBd-3, Stream SediMent .........cccciiiiiuiiie et sseeseee e s e ee st e e eea 506
LKSD-1 - LKSD-4, Lake Sedimants...........c.cocereeemreerreereereesseesssssesresnes e seeeeeee oo 507
MAG-1, Maring SadiMONti......ccuiceeeeieriiriis e cseeseeeesstseesesssesesseses e sseet e seseses 510
NIES 2, PONd SOAIMENL. .....eciiee vt creeseeeeeeeeeessesssseessees e s seee e sessesee e e ems e 512
SARM 46, 51 8NU 52 ....ciiieiiiiie it ccccee st ee e e s e eessee e e sresss s e et e e e 514
SD-M-2/TM. et s e e e e e e e stetee e eennes s e st eees e eeeee s 516
SD-N-2, Marine Sedimant..........cciriiiiiiiire e eeresee e eeeeesee et e e e oo 517
SES-1, Estuarine Sediment Research Material for Polycyclic Aromatic

HYQIOCAMDONS . ..ce it e et s e e e e s et teeeeeeeeeeeeseeeese 518
SL-1, Lake SOAIMENt.......ccoiiiiieireireeeeieeetsste e eeeeseesssesss e res s ee e e e 519
SL-2, Lake SediMBNt.......ccovieoiiiirieeeeeteete et teee e e e e e s s e ee e 521
SLo3, Lake SadiMONt.....cccvieiiie et eee e ee e et s et e e s et 522
SRM 1646a, Estuarine Sediment............. e eeeeaehaiiesttanerreeenternnrrre s anbna. e rrnsnnnnnren 523
SRM 1939, Polychlorinated Biphenyls (Congeners) in River Sediment A................... 524
SRM 1941a, Organics in Marine Sediment .........ccuieevererreeeeereeeeeeseeereeesooe e 525
SRM 2704, Buffalo RiVEr SediMment.....c.ccuceeevrireeererreeeeeeereeerssres oo ses e e 528
SRM 43508, RIVEr SeaiMaNt.......ccuieeeeiore e eeee e eee e e eees e s s et e eeeeeee s s 529
SRM 4354, Gyttja Lake SediMent........c..cceeiieeeivueeeeeeereessereeseereessss oo seee e e 530
STSD-1 - STSD-4, Stream SediMentS.......cceivervreeereeeeeeeresieses e e eoeee e 531
SUD-1, Sudbury SediMeNt.......cocccuieereeiereeieieniseeeeresreeseeerssreeesseess oo eeeee e seeeeen 534
TH-1, Toronto Harbour Sediment............ceeverurreeeeseemeeeeeee e oo 535
TH-2, Groat Lakes Sediment .......cceuueecieieeieeeeeeeeee e e 536
WQB-1, Lake Ontario Sediment.......c.ccccivveevereeeeeeeseeseeseeeseseesee e 537
WQB-3, Great 1akes S8AIMBNt ...........occeeeeeiieeiriereeereese e et es s et see 538
CRM 088, Polycyclic Aromatic Hydrocarbons in Sewage Sludge......coeeeveeeirirnrenn, 539
CRM 145R - 146, Sewage SIUdgeS .......cveeviceireieeeereeeeseeeeresrssesees oo e eee o 540
CRM 382, Polychlorinated Biphenyls in Sewage Sludge oo, 542
RS-1 - RS-3, Red S0l ..cccocvveeeeeeeverreeeeeieia ettt rea s rnas TSR 543
BS-1 = BS-3, BIACK SO0l ccuieiuieiereiiiitirtemeseeeeeeeeeeeeste s seee e e e eeeeeeeseeeen . 545
881 - 88-3, SANAY S00l.ceecccriiries ittt see et e e e e e e sttt e 547
G8-1 -G8-3, GraY S0il.iiiiiiiiiceiiereeieie it steee e et e et eeeee e e e et e e e e e eeeee e 549
CRM 141, Trace Elements in a Calcareous Loam Soil........eeeeeeeeseoooooeooesemeonns R 551
CRM 142R, Light Sandy Soil.......ccceunen..... ettt e— et ettt bt et et e et et et rearerassaneaes 553
CRM 143R, Sewage Sludge AMended Soil........cceeeceeemreveerseesseoseseesessoesessesnnn 5 54
RM 481, Chiorobiphenyls in INAUStHAl SOl ...eo.eeeeieeeeeerees oo e 555
GBW 07401 - 07408, S00lS..c.ueeiiiieeeeiiieeeeeeeee e eeee et e e ee e eee e e 556
GBW 08302, TIDOT S00l..ceerrirrieerieeticetiee e eeeerees et eees st eees s e e oot e e 559
GBW 083083, Polluted Farmland Soil........c...cccvnviriuieeniecieceisisieseesesseseseesseseesseeone 560
GE8-1, BroWn S0il..uceieeieiieeie ottt et e e e et e e 561
GSS-2, ChesNUL S0il..cueiirriiieeeceee et eeeeee s ee et e ee e ee e e eeese e e e e ss e 563
GSS-3, YBlloOW-Brown SO0il......cccceeeeiueeeiieeiseirseeresesseeesseessserses s oot eeeeeeeeeeeeeeeees oo 565

CO0CO00000000000O0OV0000C00VL00VY

COLLLULULLOU




COOOOQOOCOOOOOLOOOCOOLOCOOOOLOOOCOLLOLOOLOOOOOOOCO

16. TISSUES

G554, YOloW SO0l iiiiiiiiiirecerrmnarerressreinemesssiesss s snsssssasersnasssarrees eerrreeeeennanaenen 587
GSS8-5, Yollow-Red S0il....ccciirirevreerie i sas st sres s e ren e tn s sm e ae s rn e ne e nbnas 569
GSS:6, YOlOW-ROA S0il.iiiririiiiierriiernernierie e rricemrrreess s asssssss e s s ssn s rnssreenesssasenes 571
LT L Oy A - -1 1 | (- TR O OUUOP PPN 573
L I T - OO PP SIS 575
[AEA=312, S0iliiceeeirieeicreirrerasnnrrrsrassrrrereaseseannees etettnrressssesveeseereraeerenann e rrnabten 877
FAE A-B75, SO00liiiieiirieiiiiiiriirreueesnasernierrnesserrrrerrrsssrsssshassassssensssnssinssessessensnssrnnrnenans 578
SARM 42, S0ilussieiiiererrreeeerrrressaraesmmmsssoisasrmmerettemasrsssseesassassasseenssssereiedbsbnesesrssnsssssass 579
SO-2 - SO-4, B0 ceciieeiieicernirniiriieermiairaeereraerrrerteersresseatenmsionsstanssensssssssrnnnssnranen 580
SOIL-8, S00l.ievueiriiiriieeeinnrrrisrrirerreranrrorsserassrrrennasrrarassssress eeresarrereessrreesrrransessaeren 582
SOIL-7, SO cirvrnivrerrrrreecnaeiriiciriteaerramansssssrasssernerasrresnsssrnsssceressssbbsnstsnisisarisnrresnsssnns 583
SRM 2709 - 2711, S0MlS.iiuiiiiiireirrnmeceristtenesrsesssssseeseracessasmmnsrsrsssssssenimmssrsannsernnnes 584
SRHM 4353, Rocky Flats Soil Number 1 ..o ....5886
SRM 4355, Peruvian SoilS.....cccceviiviirririrmrerrmcisnirsenasresstiissensinessissarnasssrarsassuensans 587
TILL-1 to TILL-4, Till Samples...ccccccrrereeirermmnmreessrrerenerrissstnrsmsssrmsiiss e nnsasssesnan 588 .
A11, MK POWAEE. it ittt rrse i eer e e ss s b s st e s e rac s ns sssensssnsrnsbasnanas 590
A12, ANIMAL BOMB.e.uivrsiieiiiiiee i iieeitieesrasasassrnansseeesrassensssrmsereeninnsebbbssbbsiasiinssinans 591
A-13, ANIMAl Blood. ... i e rrreissirr e rrssrseira s resssa s ars ras et aa s eraes e s aenenssassees 592
A1, MilK POWBT. . utirci ittt rrceeeraraaeeereeraa sree e e s rrane s esand bo bbb brt b ssssansnanas 593
CARP-1, Ground WHOIE CaID ...c..cocviereiireeriiressrnrissseeensssreeersssnssnsssesessanees SR 594
CLV-1 - CLV-2, Spruce Twigs and Needles...........ccueee. etrrreerteerrrrrrrrerrersveran s nenaas 585
CRM 060, AQUAtC PlaNt.....cccccciiiiirerrniicrias i srsasrrees e e s snne s s s e nns 586
CRM 061, AQUALIC Plant.......ccciciinnnire i s e ss s senaa s s e rr e 597
CRM 062, OliVE LBAVES....cciviveeirienereriassannresietasesesnaseeresssenrssssssssasssrsssssarnssssssrenssses 598
CRM 063R, CRM 150 and CRM 151, MilKk POWEIS.....cc.uviviicvrnrmvenirisscrsnmnsrmiasessinens 599
CEBM 100, BeBCh LeaAVES. .o reecirreeierirsesnricssreasiiemainis rrasssssmssesneassonsrsssnnsassnnsssns 601
CRM 101, Spruce Needles.......cccccivmeeciiiiiiiiiiiciiic i irrsss s rrnn s a v e s s b s sennaa s nnbaan 602
CRM 129, Hay POWEI.....cccciiicrrrrrrirrrrieerserserceeeesmamsmasssaessnemmsssssssssssssssssssssnsssssssans 603
CRM 184 - CRM 186, Bovine Muscle, Bovine Liver and Pig Kidney..........ccoceeemiveenins 604
CRM 187 - CRM 188, Pesticides in Milk POWAeI......ccccviceiiiiminrcccrerrrrcecnrrnerars i 606
CRM 194 - CRM 196, Lead and Cadmium in Blood,......ecciiimiimmimcinciiiicccseenneeniecins 607
CRM 278, Trace Elements in MUSCle TiSSUB.....ccccvuciiirrcicirrrir e rane i risssbsarssssanss s 608
CRM 279, S8 LottUCe ... ceceee v rrnes e sas srsas s snasress s sans eeeeeserennvnneereeenaenaas 609
CRM 281, Ry Grass .......ccoriiiiinceiiin sttt s e s b s 610
CRM 402, WhIte CloVaT ..o i rieirir v s r e s assarsassasss s sasaannsssarnnsssensmsseaas 611
CRM 414, Trace Elements in Planklon ........ccoiiiiiiiiieniiiii e rema e cens s e e 612
CRM 422, Trace Elements in Cod MUSCIB .........c.eeeunuecererirnnerreennvrerreennnerrreene ereeees 613
CRM 450, Natural MK PoWder.......c.vciirii s i sesssnssis i nan e srass s sasaennsns 614
CRM 463 - 464, Total and Methylmercury in Tuna Fish....ooiiiriiieiiiiiiccinee 615
CTA-OTL-1, Oriental TobDacto LeaVesS..... o crreceeiirrerrnirrrserrrrerrnssrsssrsossissssssssansnsas 816
DOLT-2, DOgliSh LIVEr..cccee e ieirrecierrereerreenneessns s aa s s ss st s s sssaass s s eenn b eesassand 618
DORM-2, Dogfish MUSCIe........ccoiiiceiirn s e et e ee s ebsbas o 619
GBW 08501, Peach Leaves........ccoiecviviisinniniinnnnn tetteteeentrerresssrrnnrerarnerauneerensassrnnannns 620
GBW 08504, Cabhage......ccocviiiiieiiniiiiiii s re s st b e s s s 621
GBW 08505, TBA .ciivvvrirrurererresiserererrtnssrssasesssessssssisseresssnssssesemnnssssreensnassssessrnanassanss 622
GBW 08506 - GBW 08507, Fluoride Composition in COorN..revererrrrrisiiesiiecinnninnns 623
GBW 08508, Mercury in RICe. .. iiieirnniirrrermmissssssesniiiiniiii s sssss s e reeea s s enssnaanasenssres 624
GBW 08509, Non Fat Millk PoWdar......ccvviiviiiiiiciiiiie e s e en e re ress s vns e sassnsansanns 625
GBW 08551, POTK LiVEI. et s 626
GBW 08552, Pork Muscle......coeeeevevnneennnnen eeiettettteete et tarrar e aeaarasaras i rrrrerenerrrrsenses 627
GBW 08571, MUSSE|..ceieiee i iecrieree e ceis e e e s eeacsans s rerasensnassrnressenssnbsgssiissbnnsan 628
GBW 08572, Prawn.....ccoccvevevirreencrnersnneennns aereureeeheeraeree e aa it tetn e e tatarnerraneen 629
IAEA-134, Cockle Fish.....cccocvvevvrerrrinnnn. e tNeesrassseshsesssereresesssaaressresnseeenrensrnannnennnerenrs 630




IAEA-142, Organochiorine Compounds and Petroleum Hydrocarbons in Mussel

HOMOGBNATE ...ttt e ettt e e e e e s e emse e et e 631
TAEA-152, MilK POWB.....c.iiiiiririeeeeiie ittt e e ee e ee e e e e st e s es e e e 633
JAEA=153; Milk POWGBK......cueeueururiereesnrieessesesce s eeesssse s e esesses s ses e s en s eeses e 634
TAEA-156, ClOVET ......ocoieeceeieiriaterereesseeeeeeee s cessesetesess e et ee vt seenases s sr e s sss s eeese oo 635
JIAEA-307, S8a PlaNt......ccoueemeeeeeeeeeerecereeerseessssnn, ferteserteber e aeesaeene st s s e ennrane s 636
[AEA-308, Moditerranean Seaweeds.........ccoeeeeeveeeveree oo 637
JAEA=321, MilK POWAB......coeiiieritieeieieeeecee e e ieseesesesesessessses s s e eeeeeeesee e 638
JAEA=336, LICHON....c.iviuiiiuiereitetiece et s eens e aeeeseseees e oe oo 639
IAEA-350, Tuna HOMOGENELE......oveeeieriiece et erees sttt s eeeea e enenas 640
IAEA-351, TUNA HOMOGONALE. ..sveuvreeeerrenrrrrerereseseeesssesseeeeeseeesseeessessesesss oo, 641
IAEA-352, TUNE HOMOGONATE. 1. ..eecveereeeeeeresceese oo oo .. 842
TAEA-B73, GFaS8.....ciierecermeerernrircnesraraistesssseeeessesasessmsneeesestessssesesseeesseeeesems e 643
LGC7008 - LGC7010, PUrE PeSHCIIOS........ceeeceiecsseneeeerseeeseeseseeseeesoeoeoeee s 644
LUTS-1, Non Defatted Lobster Hepatopancreas ........ceeveeemeeeeeeeeeeeeeeeeeeeseeeooee oo 645
MA-A-1/0C, Copepod HOMOGENATE........ccueeiiierereeevereeeeeesseeeeens oo e 646
MA-A-3/OC, Shrimp HOMOGENELE .....cueiiveiieeieieeee e eee oo ee oo 647
MA-B-3/0C, Lyophilised FiSh TiSSUS....... ueveeeereeeremeeeseseseos oo 648
MA-B-3/RN, Lyophilised Fish TiSSUG......c.evvveeeereeeeeeseeesneossin e reeressersesaerureraennees 649
MUS-1, Mussél Tissue for DOMOIC ACIH........cceveviureeiereeeeeeeeereee e oo 650

MUS-2, Mussel Tissue Reference Material for Diarrhetic Shellfish Poiscning
Toxins

17. WATERS

s et e ne s s ea e s e resea e A s sE et eatrene saeas sesn e et e eaen e en e nee e eeren s 651
NIES 3, ChlOrellai.......coeiereieirieeie et e e e e s er e e e oo st 652
NIES 11, FiSh TISUUB. c..cov it eeee et ee e ee et e e e e 653
RM 532 - 534, OCDDs and PCDFs in MIIK POWAEIS ......veeeeeeeeee e 654
RM 8412, Corn (Z6a mays) StalK...........oveeveeeeeeeeeeeeee oo eeee oo e 655
RM 8413, Corn (Z8a mays) KMl ........ecceevuesireeseeeeeeeeseeeee oo oeeeoeeeeeeeeoee st 656
RM 8414, Bovine MUSCI® POWAET..........eeeeeeeeeeeeeeeeereeeoeean, et eeeererteeneenn et ——aas 657
RM 8415, WHole EQQ POWHEN.....c.cooiieieeeiececceeee ettt 659
AM 8433, COM BraN....cccoieiieiee et steie e et eesaneee e e e s oo oo e 661
RM 8435, Whole Milk POWTET .........eoiiiieeiiieiiieet ettt eee e oot eeeeseees e 663
SRM 955a, Lead i BlOo. .. i eeee e et e et 665
SRM 1515, ADPIE LEAVES .....coivuieeeiee ettt e e e et et eeee e s 666
SEM 1547, PRACh LOAVES....cccoovrirtiereiseeceeeeeeee e s e 668
SRM 1566a, Oyster TiSSUB.....covveeeeeeeeeeeeeerassonn, erereeette e e eran e een e e resatnshenrneenn 669
SRM 1575, Pine NEBAIES.......coivvieeirrecete et ettt sees e e eeee et 670
SRAM 1570a, Trace Elements in Spinach Leaves........cooomvmeeeeeoooeeceeesooeeooeeeeo 671
SRM 15770, BOVING LIVEI..c.uiciieriitie it e eeeee e s e e et 672
SRM 1598, Inorganic Constituents in BOVING SerUm...........vveeeeeeeseeeseeeoesees s 673
SRM 1945, Organics in Whale BUbBIET.........cveeveeeeeeeeeeeeeieeeee oo 674
SRM 1974, Organics in Muscle Tissue (Mytilus edulis) POV PN 676
TORT-2, Lobster Hepatopancreas..........cecveeeeceieviiccnnnee e erererentner e ans 679
TY-1 - TY-4, Essential and Toxic Elements in YEast.......coovveeeeeeoeeeeeoeeooeooeeoon 680
Va10, HAY oottt ettt e en e e et ettt 683
AUD-06, GRM-02, ION-20, ION-92 - |ION-96, ION-911, HURON-03, and SOUR-
01, Fortified Distilled and Lake Waters........coeeeeoeeeeeeeeeeeeee oo eeeeeeeeeeeeseesems 685
CASS-3, Nearshore Seawater.......cceeeeeceovevssssosovonns e rte et et ea e —eeeataeaneans 689
CRM 388 - 399, Major Eiements in Freshwater................ et 690
CRM 403, Major Elements in RaINWALET ..........ooveuiiuieeeeeieeees e ee oo, 691
CRM 408 - 409, Major Elements in Simulated RainWater.............ooevvveeeeiivs i, 692
CRM 479 - 480, Nitrate in Fresh Water .......c.c.oiveeovovmeseeeeeeeee e oo 693
CRM 505, Trace Elements in Estuarine Water..........cooeovvveeee oo 694
C8K Nutrient Elements, CSK Nutrients in S@aWEOl.....eemerorevoeeoee oo 695

000000000V OVOOVO000O00O0OCOVVVVO




oG

IAEA—298 Pacific ©cean WaLSE .....ccoveieiierireer e receireresenrrrsintstsssssasstsinsstnsssasrnssassnesss 697
IAPSO Standard Seawater, Standard Seawater for Conductwlty
M O AS U O BNES e etiiiei et renssneesrnrretossssresrensrensriasesssasntssensnssesssssarnnsssrarnsssssesanssranses 698
NASS-4, Open Ocean SEawater ...t s s s e 699
SLEW-2, EStUarine Waterl.....cccceicireriiimssmmecii i ssssnasssg e esessssanssennssensas 700
SLRS-3, RIVering Watlr .....coi oo iiireeeensieinissssni s cras s s esbrnn s s esansannasassners g ssss e 701
SRM 2694a, Simulated BainWAaer...cccecrerrirerceii et e s s e 702
TM-23 - TM-28, Trace Metal Fortified Waters.......cccoeceervrniiniirnnninnvrnsieecsnnaanans 703
TMDA-51 - TMDA-54, Trace Metal Fortified Water........cccrreererrniinissninsrenvesennns 705
i8. Index of elements with associated reference materials......cccceecervrvviviiniiiiiiinniisnennnnnn . 707
19. Index of organic compounds with associated reference materials..........cc.ccoovnrviiiniiiinnns 743
20. Index of isotopes with associated reference materials............ccciniiiiinniinnn 751

OOQOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOO




0000000000000 0000N0000000000000000000000000]




COOCOOO0O0OOOO0OOLCOOOOOOOOOOLOLOOOLOOOOLOOOOOOO0

ACRONYMS

AAFC
ANRT
ASSO
BAS
BCR
CAL-NRI
CANMET
CAS’
CRM
CRPG
CSK
GEMSI
GESREM -
GIPME
GIT-IWG

GSJ
IAEA
IAPSO
ICES
ICHTJ
IGEM

IGI

10C
108

IPT
IRMM
LGC
MACSP
NIES

-NIST

NMi
NOAA
NRC
NRCCRM
NWRI
Osl
RIAP

RM
SABS
SRM
UNEP
UNS
UsGs
VNIIMSO

Agriculture and Agri-Food (Canada)

Association Nationale de la Recherche Technique (France)

Asso'ciati_on of Russian Reference Materials Producers {(Russia)

Bureau of Analysed Samples Ltd. (UK)

Community Bureau of Reference (Belgium)

Central Analylical Laboratory, Nuclear Research Institute (Czech Republic)
Canada Centre for Mineral and Energy Technology (Canada)

Chemical Abstracts Service

Coertified reference material

. Centre de Recherches Pétrographiques et Géochimiques (France)

Cooperative Study of the Kuroshio and Adjacent Regions Program

Group of Experts on Methods, Standards and Intercalibration

Group of Experts on Standards and References Materials

Global Investigation of Pollution in the Marine Environment

International Working Group "Analytical Standards of Minerals, Ores, and
Rocks" (France) ‘
Geological Survey of Japan (Japan)

International Atomic Energy Agency

International Assaciation for Physical Sciences of the Ocean

International Council for the Exploration of the Sea

Instytut Chemii i Techniki Jadrowej (Poland)

Institute of Geology of Ore Deposits, Petrology, Mineralogy and Geochemistry,
Russian Academy of Sciences (Russia)

Institute of Geochemistry, Russian Academy of Sciences (Russia)
Intergovernmental Oceanographic Commission

Institute of Oceanographic Sciences (UK)

Instituto de Pesquisas Tecnoldgicas {Brazil)

Institute for Reference Materials and Measurements (Belgium)
Laboratory of the Government Chemist (UK)

Marine Analytical Chemistry Standards Program (Canada)

National Institute for Environmental Studies {Japan)

National Institute of Standards and Technology (USA)

Nederlands Meetinstituut {The Netherlands)

National Oceanic and Atmospheric Administration (USA)

National Research Council of Canada (Canada)

National Research Center for Certified Reference Materials (China)
National Water Research [nstitute (Canada)

Ocean Scientific International Ltd. (UK)

Research Institute of Applied Physics, Irkutsk State University (Russia)
Reference or research material

South Africa Bureau of Standards {South Africa)

Standard reference material

United Nations Environment Programme

Institute of Mineral Raw Materials (Czech Republic)

United States Geological Survey (USA)

All-Union Research Institute of Metrology of Certified Refersnce Materials
(Russia)




LIST OF TABLES

Distribution of'reference materials by matrix and analyte

Distribution of reference materials by source and matrix

Distribution of reference materials by source and analyte

.......................................

........................................

COCOLUCOOCCO00000000000000000000000000C0000




0O

OCOCOOCOOCCOOOOOOOCOOLCLOOOOOOOLUCOLOLUOOOI

~
—

s

O.

#

S
ar

Standard and Reference Materials for Envlronmental’ Science

Adriana Y. Cantiilo
Coastal Monitoring and Bioeffects Assessment Division
Ofiice of Ocean Resources Conservation and Assessment
National Ocean Service

ABSTRACT

This is the fourth edition of the catalog of reference materials suited for use In
environmental science, originally compiled in 1986 for NOAA, 10C, and UNEP. The
catalog lists more than 1200 reference materiais from 28 producers and contains
information about their proper use, Sourcss, availability, and analyte cohcentrations.
Indices are Included for elements, isotopes, and organic compounds, as are cross
roferences to CAS registry numbers, alternate names, and chemical structures of

selected organic compounds.

1. INTRODUCTION

The Thirteenth Session of the Assembly of the Intergovernmental Oceanographic Commission
(10C), which met March 12-28, 1985, recognized that the availability and adequacy of
standards and certified reference materials are key components in the conduct of
intercalibration exercises, regional contaminant assessments, and marine chemistry research
in general. The Assembly instructed the Working Committee for the Global Investigation of

Pollution in the Marine Environment (GIPME), through the IOC/UNEP [IOC/United Nations

- Environment Programme Group of Experts on Methods, Standards, and Intercalibration

(GEMSI)] to conduct an in-depth study on the matter.

At the Sixth Session of GEMSI, in November 1985, an Ad Hoc Group on the Coordination of

International Activities on the Preparation and Distribution of Reference Materials for Marine
Chemistry was constituted. The first meeting of the Ad Hoc Group took place in Geneva at the

. ,_UI\TE'P - Oceans and Coastal Areas Programme Activity Centre, June 3-4, 1985. It was decided ’

at..that time to convene a meeting with representatives from a number of national and
international agencies and institutions invoived in the production of reference materials. This
meeting took place in Washington, D.C,, October 28-30, 1985. One of the recommendations
arising from this meeting was the preparation and maintenance of a publication that assembles
and updates all information availabie on reference materials for use In marine chemistry and
marine pollution research and monitoring (IOC, 1985). In response to this recommendation, the
Office of Ocean Resources Conservation and Assessment of the National Oceanic and
Atmospheric Administration (NOAA) undertook the project. This was accepted by !0C and UNEP,
the co-sponsors of GEMSI. The Ad Hoc Group that met in Washington, D.C. subsequently was
ostablished as the IOC/UNEP Group of Experts on Standards and References Materials
(GESREM). At its first formal mesting (Paris, July 1987), GESREM noted the great value of the
catalog and recommended that NOAA periodically update it.

This document is the fourth edition of the compendium of information originally published in
1886 on various types of reference materials. In answer to user needs, materials of
terrestrial origin have been included resulting in a compilation of standard and reference
materials for use in environmental science, not just marine studies. The instrument
performance materials are of special interest since they span a variety of analytical techniques
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from scanning electron microscopy to spectrophotometry. Coal and ore reference materials are

not included. This catalog is available from NOAA/NOS/ORCA in electronic form,

2. REFERENCE MATERIALS SOURCES, TYPES, AND USE

2.1, Sources

Agriculture and Agri-Food Canada
Centre for Land and Biological Resources Research
Ottawa, Ontario K1A 0Cs
CANADA
Telephone: 613 759 1880, Fax: 613 759 1924

Agriculture and Agri-
with some 161 anal

Technology (NIST) allowing NIST to market worldwide
five year period. The conception

Milan lhnat of the Centre for Land and Biological Resources Research.

Bureau of Analysed Samples Ltd.
Newham Hall, Newby
Middiesbrough, Cleveland TS8 9EA
ENGLAND
Telephone: 0642 300500, Fax: 0642 315209

The materials provided by Bureau of Analysed Samples Ltd. (BAS) are prepared under the
auspices of an Honorary Advisory Committee and a body of 250 cooperating analysts
reprasenting government departments, manufacturers, and users. The British Chemical
Standard Certified Reference Materials (BCS-CRMs) are analyzed by eight analysts, and a
certificate showing the mean values obtained by each analyst and a summary of the methods
used is made available with each material. BAS also provides EURONORM certified reference

materials which -are analyzed by 20 European laboratories and approved by the European
Committee for Iron and Steel Standardization.

Association of Russian Reference Materials Producers
4 Krasnoasmeyskaya Str.
Yekaterinburg 620219
RUSSIA
Distributed by:

Breitlander Gmbh
Postfach 8046
D-59035 Hamm, Germany
Telephone: 0 23 81 40 40 00, Fax: 0 23 81 40 31 89

Various Russian organizations, such as the A
Certified Reference Materials (VNIIMSQ), the R
(Irkutsic State University), the Institute of Geoch
Ore Deposits, Petrology,
Academy of Sciences prod
no foreign trade and the

l-Union Research Institute of Metrology of
esearch Institute of Applied Physics (RIAP)

emistry (IGl), and the Institute of Geology of
Mineralogy and Geochemistry (IGEM) of the Russian Federation

uce reference materials of a variety of matrices. These producers do
reference materials are commercialized under the umbrella of the

2

Food Canada (AAFC) has prepared 12 reference materials in cooperation
ysts in 73 laboratories worldwide. The culmination of this endeavor was a
Technology Licensing Agreement between AAFC and National Institute of Standards and

this series of Reference Materials over a

» research, development, ccordination of the interlaboratory
analytical campaign, and completion of the commercialization of the 12 technologies was by Dr.
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Association of Russian Reference Matetials Producers (ASSO). The sole distributor of the ASSO
materials is Breitlander. The materials are stocked Germany and Breitlainder provides
translations of certificates into English. Contact Breitidnder for a complete listing of these and

other reference materials.

Canada Centre for Mineral and Energy Technology
. 555 Booth- Street
Ottawa K1A 0G1
CANADA -
Telephone: 613 995 4738, Fax: 613 943 0573

The Canada Centre for Mineral and Energy Technology (CANMET}) Cortified Refersnce Materials
Project (CCRMP) identifies, prepares, and certifies compositional reference materials to
ensure reliability and quality of chemical measurements carried out by Canadian minerals and
metallurgical industries. CCRMP Certitied Reference Materials (CRMs) have certified
concentrations established from measurements carried out by 10 or more independent
laboratories using a variety of methods. Values are certified only if definite standards of
consensus batween the results of the contributing laboratories are met. The Certification
Report provided with each CRM contains information on analytical methods, measurement
results, the procedures used to establish the recommended values, estimates of uncertainty,
and statistical information by which a user may judge if the resulis of a meihod under testing
are in accord with consensus results. CANMET CCRMP makes available more than 60 CRMs

representative of mineralogical and metaliurgical matrices.

Central Analytical Laboratory
Nuclear Research institute Re2 plc
250 68 Re?

CZECH REPUBLIC
Telephone: 42 2 66 41 21 71, 6857 526, Fax; 42 2 6857 567

The Central Analytical Laboraiory of the Nuclear Research Institute (CAL-NRI} produces, within
its nuclear and environmental analytical activities, some certified reference materials (CRMs)
of environmental matrices such as yeast and mushrooms, with certified contents of some
radionuclides and toxic andfor essential elements. Intercomparison runs by an international
network of experienced analytical laboratories, typically 30 to 40 labortories, using different
analytical methods analyze the candidate CRMs and produce the needed data. The Certification
Reports are approved by the Czech State official body, the Czech Institute of Metrology.

Community Bureau of Reference
Commission of the European Communities
Directorate General for Science
Research and Development
200 rue de la Loi
. B-1049 Brussels
BELGIUM
Telephone: 33 2 235 31 15, Fax: 32 2 235 80 72

An objective of the Community Bureau of Reference (BCR), a department of the Commission of
the European Communities, is the general improvement of the quality of measurements and of
the consistency of the resulis of these measurements throughout the Community (Community
Bureau of Reference, 1985). The certified vaiues of BCR reference materials are based on the
results of measurements by expert laboratories of the member countries using different
methods. The cerlified value is the mean of ail the acceptable results. BCR aiso produces
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various types of reference materials
polynuclear aromatic hydrocarbons, se
described in this catalog. Responsibil
European Commission Institute for R
Belgium.*

Geological Survey of Japan
‘ Geochenmistry Saction
Higashi 1-1-3, Tsubuka, lbaraki 305
C .. JAPAN .
Telephone: 0298-54-3533, Fax: 0298-54-3533

The Geological Survey of Japan (GSJ) has
since 1967 for the analyses of major, mi
isotopic ages. These samples dré tompos
sedimerits. Certified values are not avail

values are based on the data of collaborative studies and have been raported in several papers,

Geostandards
CNRS/CRPG
BP 20 54501
Vandoeuvre - Nancy Cedex
. FRANCE ,
Telephone: 33 83 59 42 00, Fax: 33 83 51 17 98
E-mail: geostatid @¢&rpg.cnis-nancy.fr

In 1977, the International Working Group on

geological refe_irence materials and has cooperated with the Centre de Recherches
Pétrographigues et Géochimiques (CRPG) and the Association

Natiohale de la Recherche
" Technique (ANRT) of France in the production of 14 others. These geostandards are available to

members in the Working Group. Membership in the Working Group is US$125. Please contact Dr.
K. Govindaraju at Geostandards for further information. In 1994, working values for over 380
international geostandards were published as a s,‘p'éciai Issue of .
Another special issue, dated July 1995, is devoted specifically to the French standards and is
entitled "1995 working values with confidence limits for twenty-sixk CRPG, ANRT and GIT-IWG

geostandards.” An electronic database of geostandard data, GeoStan, is available from
Geostandards (Govindaraju, 1993).

Internationai Atomic Energy Agency
Analytical Quality Control Service
Laboratory Seibersdorf
P.0. Box 100
A-1400 Vienna
AUSTRIA
Telephone: 43 1 2360, Fax: 43 1 234564

The International Atomic Ener

gy Agency (IAEA) has established the.AnalyticaI Quality Control
Service Program to enable

laboratories engaged in the analysis of nuclear materials,

 Dr. J. Pauwels, Institute for Reference Materials and Measurements, Retieseweg, B-2440,
Geel, Belgium. Tel: 32 014 571 211. Fax: 32 014 590 408.

4

» including ores, fertilizers, and soils.. The series of
wage sludges, and particle size reference materials are
ity of sales of the BCR CRMs was transferred to the
eference Materials and Measurements {(IRMM) in Gesl,

produced a variey of géocehmical refersnce samples
ror, and frace élements, isotopic compositions, and
ed of powdered igneous and sedimentary rocks, and
able for the GSJ reference samples. Recommended

*Analytical Standards of Minerals, Ores, and
Rocks" (GIT-IWG) was formed and the journal Qﬂpﬁlﬁn_da:_ds_u_eﬂgjﬂm Iqunc_:hed to promote the P
preparation, study and use of geological reference materials. IWG-GIT has produced nine-”
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radionuclides, and trace elements to check the quality of their work and maintain high standards
of analytical performance. Elemental, organic, and radicisotope concentrations are available for
IAEA reference materials. Values are based on data acquired during intercalibration exercises
by various laboratories. These exercises are accessible to all laboratories and are free of

charge.

Institute of Mineral Raw Materials
Kutna Hora
CZECH REPUBLIC
Distributed  by:
Breitlander Gmbh
" Postfach -8046
D-59035 Hamm, Germany
Telephone: 0 23 81 40 40 00, Fax: 0 23 81 40 31 89

No information is available from the Institute of Mineral Raw Materials (UNS) at Kutnd Hora in
the Czech Republic. The UNS materials are available through Breitlander.

Instituto de Pesquisas Tecnolégicas
Agrupamento de Materials de Referéncia
Cidade Universitaria Armando de Salles Oliveira
05508 Sao Paulo - SP
BRAZIL -
Telephone: 011,268 2211 x 544/545, Fax: 011 869 3353

The Instituto de Pesquisas Tecnolégicas (IPT) is a non-profit corporation established in 1899
and owned by the Sdo Paulo State Government. IPT areas of expertise include engineering, ship

. and ocean research, applied geology, and chemistry. The Agrupamento de Materials de

“Referéncia (Reference Materials Group) makes available many certified reference materials,
including ores, steels, refractories, and minerals analyzed for major and trace elements. Of
these, the clay and limestone reference materials are inciuded in this catalog. All analyses are

performed by IPT scientists.

Instytut Chemii i Techniki Jadrowej
Department of Analytical Chemistry
03-195 Warsawa
POLAND
Telephone: 48 22 11 27 37, Fax: 48 22 11 15 32
E-mail:. RAJDYB at PLEARN.PL.EDU

(n 1988, the Department of Analytical Chemistry of the Instytut Chemii i Techniki Jadrowej
(ICHTJ) (Institute of Nuclear Chemistry and Technology) began the development of reference
materials primarily for trace element analysis. The Instylut, led by Dr. R. Dybczyhski, has
prepared three materials using an approach similar to that used by JAEA (Dybczyhski, 1980;

Dybczyhski ef al., 1991; Dybczyhski et al, 1993). ‘

Laboratory of the Government Chemist
Office of Reference Materials
Queen's Road
Teddington, Middiesex TW 11 OLY
* UNITED KINGDOM ‘
Telephone: 44 181 943 7565, Fax: 44 181 943 7554
E-mail: orm@Ilgc.co.uk .
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The Office of Reference Materials of the Laboratory of the Government Chemist (LGC) markets
a variety of reference materials produced by LGC and other producers, and operates REMAS
(Reference Materials Advisory Service). LGC makes available pesticide samples of certified
purity for use in the analysis of technical grade pesticides and formulations, and residue
analysis. In recent years, work at LGC on the production of CRMs has expanded to cover
caiibration standards and matrix reference materials including development of pure pesticides,
metal decancates certified for metal content, environmental radiochemical materials, and
others. REMAS is an LGC service providing information on specifications, applications, and
availability of LGC reference materials as well as those produced in Europe and America. As
part of this service, LGC makes use of the COMAR reference materials database developed by

the Laboratoire National d'Essais in Paris. COMAR contains information on more than 7,000
referance materials.

National .Institute for Environmental Studies
Yatabe-machi
Tsukuba, lbaraki, 305
JAPAN
Telephone: 81 0298 §1 6111, Fax: 81 0298 51 4732

The National I[nstitute for Environmental Studies

reference materials certified for elemental composition over the past several years (Okamoto
and Fuwa, 1985). Certification of reference materials is based on collaborative studies
performed by 20-30 qualified participating laboratories. The resulting analytical data are
subjected to statistical treatment, and certified ‘values -are provided for elements determined
by at least three independent analytical techniques. NIES currently has under preparation NIES

12 (marine sediment), NIES 14 (brown alga), and NIES 15 (scallop). Please contact Dr. Jun
Toshinaga for further information on availability of these CRMs.

(NIES). of Japan has produced a variety of

National Institute of Standards and Technology
Office of Standard Reference Materials
Gaithersburg, MD 20899

) Usa
Telephone: 301 975 6776, Fax: 301 948 3730
E-mail: srminfo@enh.nist.gov

NIST has distributed reference materials for the last 80 years and now provides 50 broad
categories of materials ranging from engineering mechanics to cement. The reference materials
produced by NIST have certified values determined by at least two independent analytical

methods or by one definitive method. NIST also offers a variety of calibration services for such
devices as thermometers. : )

National Research Center for Certified Reference Materials
No. 7, District 11
Heping Street, Chaoyangqu
Beijing 100013
CHINA
Telephone: 421 3149, Fax: 86 1 422 B404

The production. of CRMs by the National Research Ceriter for Certified Reference Materials

(NAC-CRM) is under the supervision of the State Bureau of Technical Supervision of China. The
CRMs are prepared by professional research institutes or factories. [At the time of completion
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of this compilation, information about some CRMs produced by NRC-CRM had not been received.
These materials can also be obtained through Breitlander. Gmbh (address listed previously).]

National Research Council of Canada
Marine Analytical Chemistry Standards Program
Division of Chemistry

. Montreal Road
Ottawa, Ontario K1A QRS9
. ~ CANADA
Telephone: 613 993 2359, Fax: 613 893 2451
E-mail: crm.iert@nrec.ca |

National Research Council of Canada
Marine Analytical Chemistry Standards Program
Atlantic Research Laboratory :
1411 Oxford Street
Halifax, Nova Scotia B3H 3Z1
. CANADA .
Telephone: 802 426 8280, Fax: 902 426 8413

An important aspect of the National Research Council of Canada's (NRC) Marine Analyticai
Chemistry Standards Program (MACSP) is the development, production, and distribution of
reference materials to support the analysis of marine materials. NRC certified reference
materials (CRMs), like the NIST SRMs, have certified values determined by at least two
independent analytical methods. All analyses are performed by NRC scientists,

National Water Research Institute
Canada Centre for Inland Waters
867 Lakeshore Road, P. O. Box.5050
Burlington, Ontario L7R 4A86
CANADA
Telephone: 905 336 4869, Fax: 905 336 4989
E-mail: yvonne.stokker @cciw.ca

One of the functions of the National Water Research Institute (NWRI) is to develop and improve
analytical chemistry methods and to design and conduct quality assurance programs. As part of
the QA program, NWRI has developed and prepared a series of reference materials (RMs) for
water analyses, and CRMs for sediment analyses. They include lake sediment CRMs for PAHSs,
chlorobenzenes, PCBs and Se. These RMs and CRMs were developed to serve various Canadian
national, as well as international, laboratory performance assessments.

Nederlands Mestinstituut
-PO Box 654
2600 AR Delft
THE NETHERLANDS
Telephone: 31.15 69 15 00, Fax: 31 15 61 29 71

As a national metrology institute, Nederlands Meetinstituut (NMi) makes it possible to perform
traceable measurements in the chemical field. The gaseous reference materials provided by NMi
“are used as standards in the calibration of analytical instruments or for evaluation and
validation of methods of analysis. The use of these standards, which are directly traceable to
national standards, provides a guarantee of quality. Practical applications include
measurements carried out during production processes, energy accountancy, air pollution
testing, and odor nuisance assessment. Among other activities, NMi specializes in the
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preparation of reference materials of granular substances. The original bulk materials (soil,
sediment, coal, waste- and building materials) are processed in such a way that a large number
of representative samples can be made for laboratory analysis. In order to investigate one or
more gharacteristics of these materials, the samples taken may be subjected to an
interlaboratory study. The resuits’ of this ‘round robin® exercise are then used to assign

consensus values for the relevant parameters and possibly for the certification of such a
material,

Ocean Scientific International Ltd.

South Down House, Station Road
Petersfield, Hampshire, GU32 3ET
UNITED KINGDOM
Telephone: 01730 285015, Fax: 01730 265011
E-mail: osil@soc.soton.ac.uk

The International Association for Physical Sciences of the Ocean (IAPSO) has authorized the
Ocean Scientific International ‘Ltd. (OSl) to assume responsibility for the production of the
Standard Seawater Service formerly provided by the Institute of Oceanographic Sciences (10S)
at Wormley. Ocean Scientific International Ltd.. is on the site of I0S and continues to employ
former I0S Standard Seawater Service staff. The calibrated standards produced by this
organization are used worldwide for calibration of salinity determination instrumentation. The
production of standard seawater operated from Copenhagen until 1975 when this service was

assumed by the ISO at the request of IAPSO. In addition to the salinity determination standards,
OSI produces low nutrient seawater for the preparation of standards.

Sagami Chemical Research Center
Nishi-Ohnuma 4-4-1

. P
Sagamihara-shi 229 : o

JAPAN

The Sagami Chemical Research Center of Japan prepared standard solutions of nutrient
elements in both saline and fresh water and potassium iodate solutions for dissolved oxygen
analysis for use in the Cooperative Study of the Kuroshio and Adjacent Regions Program (CSK) -
and other international oceanographic programs. These reference materials are available
through Wako Chemicals worldwide.® A range of nutrient concentrations is available.

South Africa Bureau of Standards e .
Private Bag X191 o
"Pretoria, Transvaal 0001 o
Republic of South Africa
Telephone: 012 428 7911, Fax: 012 344 1568

The South African certified reference materials are produced and issued under the guidance and
control of the South African Committee for Certified Reference Materials. This committee was
appointed in 1974 by the Council of the South African Bureau of Standards, which is the
statutory standards organization in South Africa. The South African -Bureau of Standards
(SABS) is internationally recognized and.is also a member of ISO/REMCO, a committee of the
International Organization for Standardization, Ge_neva, dealing with reference materials. The
committee concentrates on the preparation of certified reference materials specific to

¢ Wako Chemicals USA, 1600 Bellwood Rd., Richmond, VA 23237, USA; Wako Cherﬁicals

GmbH, Nissanstr. 2, 4040 Neuss 1, Germany; Wako Pure Chemical Industries Ltd., 1-2,
Doshomachi 3-Chome, Chuo-Ku, Osaka, Japan,
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minerals, ores, and intermediate and final products that are produced by and exported from
South Africa and for which no equivalent intaernationally recognized certified reference
materials are available. A complete and comprehensive report, which is obtainable on request,
is issued for each certified reference material describing the method of preparation, packaging,
analysis, and statistical evaluation of observed analytical results. These reports are available
from the Council for Mineral Technology, Private Bag X3015, Randburg, 2125, Republ;c of
South Africa.

US Geological Survey
. Branch of Geochsemistry
Box 25046, Federal Ctr., MS 973
“Denver, CO 80225
USA .
Telephone: 303 236 2454

The US Geological Survey (USGS) has prepared a series of reference materials of geologic
origin for inorganic analyses. These materials are composed of powdered rocks collected from
various locations in the USA. Detailed mineralogical descriptions are available for these
materials. No certified values are -available for the USGS standard rocks as in the case of NIST
or NRC materials. "Accepted values™ for these rocks are based on the results of various
analysis and have been compiled in several publications.’ '

2.2. Types

The reference materials are listed in this catalog by type: ashes (including air particulate
materials), gases, instrument performance materials (including calibration standards and single
elament/compound solutions), oils, physical properties (including color and size reference
materials), rocks, sediments, sludges, soils, tissues, and waters (natural and simulated). All
of the materials described in the caialog are listed in the index. Many other RMs, including a
wide variety of alloys, ores, and minerals, are. available from the producers described in this
catalog. These may be useful to the marine scientist in specialized studies. Please contact the
producing organizations for complete listings.

Source, description and preparation, analytes and values, cost, references, and comments are
given for each reference material. Elements are listed in order of atomic number. Organic
compounds are listed in alphabetical order. Confidence intervals listed are generally at the 95%
significance level and are obtained from the producers' literature. The distribution by type,
analyte, and producer of the reference materials describéd in this catalog are listed in Tables
1, 2, and 3. Registry numbers and alternate names of elements and organic compounds in the
catalog are listed in Appendix | and |l, and selected structures are shown in Appendix lll. Indices
are available to facilitate search matrix and analyte combinations.

Reference material users should use the analyte values listed by the producing organizations.
These organizations can, at times, change accepted values or issue new ones as appropriate.
The values listed in this catalog are to be used only as a reference.

2.3. Use

Until recently, only a few reference materials of marine origin existed, and their use by the
marine science community was limited. The use of reference materials is part of good quality
assurance practices that include evaluation of instrument performance independent of the
methodology used. An excellent discussion of various aspects of quality assurance and of the
use of refersnce materials can be found in Taylor (1985).




Table 1. Distribution of reference materials by matrix and analyte

Source Analytes
Elemeants Isotopas Inorganics Organics Others Total

Ashes 18 - - .3 - 21
Gases - - 117 52 - 169
Inst. perf. 187 50 15 208 39 499
Qiis 2 . - . 8 - 10
Physical prop. - - - - 44 44
Rocks 202 - - - - 202
Sediments - 58 11 - 20 - B9
Sludges ' 3 - - .2 - 5
Soils 47 5 - 1 - 53
Tissues 69 13 - 19 - 101
Waters 28 1 5- - 7 41
Total €14 80 137 313 90 1234

NOTE: Several RMs ate counted twice if more than ona type of analyte is reported for each,

When using reference materials, it is important to follow certain guidelines:

The matrix of the reference material should be as similar as possible to that of the

samples. If such reference materials are not available, the user should be aware of
possible matrix effects.

Reference materials should not be used as primary standards. Rather, they should be
analyzed as part of the sample set.

The results of analyses should not be corrected based on recovery resuits from
reference materials. Rather, the results of both samples and reference materials
should be reported as part of the data set along with any corrections based on percent
recoveries. Such reference material resuits are invaluable when comparing data sets
generated using’ different analytical methods as they provide a common reference point.

Sample homogeneity as described ‘by the reference material producer should be taken
into account in determining minimum sample size of the reference material.

Reference materials should be used on a regular basis so changes in the analytical
procedure over time can be noted and documented.

There is a lack of reference materials with low and high concentrations of any given
analyte in a matrix. Methodology, therefore, can only be tested at one concentration
level, and possible problems at low or high concentrations cannot be documented.

10
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Table 2. Distribution of reference materials by source and matrix

Source Matrix
Ashes Gases Instr.  Oils  Phys. Rocks  Sedi- Shidges
perf, prop. ments

AAFC

AAFC - - 3 - - - - -
ANRT - - 1 - -7 - .
BAS - . - - - 8 - -
BCR 3 . 92 2 17 - 4 5
CAL-NRI - - - - - - - -
CANMET 1 - - - - 14 8 -
GITIWG - - - - - 9 - - -
GSJ - - - - - 22 . 4 -
IAEA - ce - - - 15 -
ICHTJ 1 - - - - - - -
IGEM - - - - - 24 . -
IG - - - - - ] - -
IPT - - - - - 10 -
LGC - - 120 - 8 - - -
NIES 1 - - - - . 1 -
NIST 8 95 213 8 19 15 7 -
NMi 4 34 - - - - -
NAG - - 5 - . . 11 -
NRCCRM 2 40 63 - . 21 20 -
NWRI - - - - - - 15 -
oS - - . - " - - -
RIAP - - - - - 22 - -
SABS - - - - - 16 3 -
SAGAM] - - 1 - - - - -
UNS - - - - - 6 - -
UsGs - - - - - i5 A1 -
VNIIMSO - - - - - 12 - -
Total 20 169 499 10 44 214 89 5

NOTE: Several RMs are counted twice if more than one type of analyte is reported for each.

Soils

LI I R U I |

Tissues

Waters

LI & s s TR T - S |

41
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Table 3. Distribution of reference materials by source and analyte

Source Analytes
Elements Isotopes Inorganics Organics Others Total

AAFC : 9 - - - - 9
ANRT 8 . - . - 8
BAS 8 - - - - 8
BCR 49 - - 96 19 164
CAL-NRI 4 - - . - 4
CANMET 32 2 - - - 34
CRPG 5 - . - - - 5
GIT-IWG 9 - - - - g
GSsJ 286 - - - - 26
IAEA 17 23 - 6 - 48
ICHTJ 2 - - - - 2
IGEM 24 - - - - 24
Gl 8 - - - - 8
IPT 10 - - - - 10
LGC 31 - .- B89 11 131
NIES 4 - - - - 4
NIST 128§ 54 87 58 55 382
NMi 4 Co- 22 12 - 38
NRC 11 - - 16 - 27
NRCCRM 124 1 23 27 - 175
NWRI 24 - - 9 - 33
Os| - - - - 5 5
RIAP 22 - - Co. - 22
SABS 20 -. - - - 20
SAGAMI - - 5 - - 5
UNS 6 - - .- - 6
USGS 16 - - - - 16
VNIIMSO 13 - - - - .13
Total 614 80 137 313 80 1234

NOTE: Several AMs are counled twice if more than one type of anaiyte is reported for each.,
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» The concentrations of analytes in a reference material are not necessarily
representative of the concentrations of those analytes as they existed at the time of
collection. Rather, the analyte levels in the reference materials are representative of
the final concentrations after any changes in the original concentrations due to sample
processing (e.g., contamination during handling).

» The elemental concentrations listed for the USGS rock standards are baséed on the
analyses of various laboralories over a pericd of years. The quality of the data varies
and the user of such "best" or “consensus* valuss should be aware of the methodology
used in their determination, and, most importantly, the number of individual analytical
results used.

3. SOURCES OF NON-CERTIFIED REFERENCE MATERIALS

The US National Cancer Institute maintains a repository of reference-grade radio-labelled and

unlabeled compounds for cancer research. The repository is operated under contract by the

Midwest Research Institute?® and the Chemsyn Science Laboratories.2 The repository includes
more than 800 chemicals, including: benzo[a]pyrenes, benz[a]anthracenes, benzofluoran-
thenes, benzolelpyrenes, chrysenes, heterocyclic PAHs, nitrosamines and other nitroso
compounds, aromatic amines, aromatic amine metabolites, aflatoxins, dioxins, pesticides,
herbicides, fungicides, pharmaceuticals, chlorinated hydrocarbons, dyes, organcmetallics,
selected inorganic compounds, and others. Due to chemical decomposition and radioactive
decay, the chemicals are periodically purified or resynthesized. Therefore, the purity of the
chemicals may change by the time of shipment. These are not CRMs or SRMs. Unlabeled
compounds may be ordered from the Midwest Research !nstitute, and radiolabeled ones from
Chemsyn Science Laboratories.

4. LITERATURE ON QUALITY ASSURANCE AND REFERENCE MATERIALS

4.1. NISTA

The NIST Special Publication 829 describes the use of NIST standard reference materials for
decisions on performance of analytical chemical methods and laboratories (Becker st al,
1992). The general principles of SRM used are described in NBS Special Publication 260-100
(Taylor, 1985). :

4.2. ISO/REMCO?

REMCO is the International Organization for Standardization (1SO) Council Committee on
reference materials. The aim of this organization is to carry out and encourage a broad
international effort for harmonization and promotion of CRMs and their applications. REMCO has
published five guides related to CRMs and quality assurance: ISO Guide & (ISO, 1978) discusses
information necessary to describe reference materials in standards; ISO Guide 30 (1SO, 1981)
lists terms and definitions used in connection with reference materials; 1SO Guide 31 (ISO,

¢ NG| Chemical Carcinogen Radio Repository, c/fo Midwest Research Institute, 425 Volker
Bivd., Kansas City, MO 64110, USA.

A NCI Chemical Carconigen Radio Repository, c/o Chemsyn Science Laboratories, 13605 W. 96
Terr., Lenexa, KS 66219, USA.

A National Institute of Standards and Technology, Gaithersburg, MD 20899, USA.
¢ ISO Central Secretariat, Case Postale 56, CH-1211 Genave 20, Switzerland.
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1981) recommends content of certificates of reference materials; ISO Guide 33 (iSO, 1989)
discusses the use of CRMs; and 1SO Guide 35 (ISO, 1989} discusses the certification process
including general and statistical principles. Other ISO/REMCQ publications of interest are
ISO/REMCO 240 on linear calibration using reference materials (ISO, 1992), the proceedings of
the symposium on Harmonization of Quality Assurance Systems in Chemical Analysis
(ISO/REMCO, 1991), worldwide production of reference materials (ISO/REMCO, 1994), list of
producers of reference materials (ISO/REMCQ 330), and others.

4.3. UNEP"

UNEP makes available a variety of publications on various’ aspects of quality assurance in
environmental analyses (UNEP/IOC/IAEA, in prep., a and b}, including: reference methods
descriptions (UNEP/IOC/IAEA, 1988; UNEP/IOC/FAQ/IMO/IAEA, in " prep.), chemical

contaminant monitoring guidelines (UNEP/IOC/IAEA/FAO, 1989; UNEP/FAQ/IOC/ IAEA, 1990), .

sampling protocols (UNEP/FAO/IAEA, 1984; UNEP/FAC/IOC/IAEA, 1984), and data analyses
and interpretation (UNEP/IOG/IAEA, 1990; UNEP/IOC/FAO/IMO/IAEA, in prep.). These
publications are available in English, French, or Spanish.
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CRM 542C039 through 550DE38

Coal Fly Ash

Netherlands Maetinstituut {The Netherlands)

Description:

These CRMs are coal from various sources. CRM 542C039 is coal from El Cerrejon, Colombia; '

548GB41 is from Dawn Mill, UK; 549FR15 is from Blanzy, France; and 550DE38 is from
Goettelborn, Germany, The samples have been certified on ash composition.

Elemental composition of coal (percent):

Component CRM CRM CRM CAM
542C039 548GRB41 - 549FR15 550DE38

H (%) 5.12 4.87 3.58 4.75
C (%) - 76.63 79.15 75.20
N (%) . 1.22 1.54 1.40
S (%) 0.65 1.72 1.61 1.07
Cl (%) - 0.21 0.02 0.15
Elemental composition of ash (percent):

Component CRM CRM CRM CRM

542C039 548GB41 549FR15 §50DE38

Na,O (%) 0.52 1.10 0.49 0.39
MgO (%) 1.51 3.47 1.45 2.94
Al,O3 (%) 16.60 24.43 24.03 24.41
Si0, (%) 61.83 32.19 52.08 - 44.39
P,O5 (%) 0.22 0.40 0.38 0.16
S0, (%) 3.28 12.38 5.24 4.24
K,0 (%) 1.68 0.38 2.90 3.29
CaO (%) 2.73 10.97 5.36 4.28
TiO, (%) 0.76 1.00 0.88 0.96
MnO, (%) 0.07 0.37 0.05 0.14
Fe,03 (%) 9.48 13.05 5.28 13,36

Order information:

These PRMs are available for between US$100 and US$150 unit (60-g bottles). Please contact
NMiI.
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CRM 038

Coal Fly Ash

Community Bureau of Reference (Belgium)
Description:

This material consists of fly ash from pulverized coa!;

Certified concentrations (ng/g dry weight):

Element Value Uncertainty (1) Element Value Uncertainty (+)
Na (mg/g) 3.74 0.15 Zn 581 29

Mn 479 16 As 48.0 2.3

Fe (mg/g) 33.8 0.7 Cd 4.6 0.3

Co 53.8 1. Hg 2.10 0.15

Cu 176 9 Pb 262 11

Noncertified concentrations (ng/g dry weight unless noted):

Element Value

v 334
Cr 178
Ni 194
Th 17.3

Order information:

CRM 038 can be purchased for ECU100 per unit (5 g} respectively. Price includes handling and
normal postage and it is subject to change without notice. Please contact BCR.

Reference:

Community Bureau of Reference (BCR) (1994) Reference Materials. Community Bureau of
Reference, Commission of the European Communities, Directorate General for Science,
Research and Development, 200 rue de la Loi, B-1049 Brussels, Belgium. 88 pp.
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CRM 176

City Waste Incineration Ash

Community Bureau of Reference (Belgium)

Description:

This material consists of ash from city waste incineration.

Certifled concentrations (ug/g dry weight):

Element Value Uncertainty (1) Element Value Uncertainty (%)
Cr 863 30 Se 41.2 2.1

Fe (mg/qg) 21.3 1.1 Cd 470 9.

Co 30.9 1.3 Sb 412 18

Ni 123.5 4.2 Hg 31.4 S

Cu 1302 26 TI 2,85 0.19

Zn {mg/g) 25.77 0.38 Pb 10.87 0.17

Noncertified concentrations (mg/g dry weight unless noted):

Element Value Element Value
Na,O 58.0 © K0 54.2
MgO 36.2 " Cad 123.1
Al,O, 191.8 Tio, 14.2
Si0, 300.3 V (ug/g) 43
P,Os 12.7 Mn (ng/g) 1.5

Order Information:

CRM 176 can be purchased for ECU150 per unit {30 g). Price includes handling and normal
postage and it is subject to change without notice. Please contact BCR,.

Reference:
Community Bureau of Reference (BCR) {1994) Reference Materials. Community Bureau of

Reference, Commission of the European Communities, Directorate General for Sciencs,
Research and Development, 200 rue de la Loi, B-1049 Brussels, Belgium. 86 pp.
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CRM 429

Polychlorodibenzo-p-dioxins and Polychlorodibenzo Furans
in Fly Ash Extract

Community Bureau of Reference (Belgium)

Description:

No information available.

Certified concentrations (ug/g dry weight):

Congener

2,3,7,8-T4CDD
1.2,3,7,8-P5CDD
1,2,3,4,7,8-H6CDD
1,2,3,6,7,8-H6CDD
1,2,3,7,8.9-H6CDD

Order Information:

Value

4.8
24.8
66

145
79

Uncertainty

(+)

b d O

.4
.6

Congener

2,3,7,8-T4CDF
1,2,3,7,8-PSCDF
2,3,4,7,8-P5CDF
1,2,3,6,7,8-H6CDF
1,2,3,7,8,9-H6CDF
2,3,4,6,7,8-H6CDF

Value Uncertainty
(%)
16.2 1.1
40.7 2.8
71 5
165 18
15.2 1.8
299 30

CRM 429 is available in sealed glass ampoules containing approximately 1.2 mL of the isooctane
extract. These CRMs can only be ordered via authorized distributors. Please contact BCR for

prices and availability.

Reference:

Community Bureau of Reference (BCR) (1994) Reference Materials. Community Bureau of
Reference, Commission of the European Communities, Directorate General for Science,
Research and Development, 200 rue de la Loi, B-1049 Brussels, Belgium. 86 pp.
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CTA-FFA-1

Fine Fly Ash

Polish Academy of Science and the Institute of Nuclear Chemistry and Technology (Poland)

Description:

Fine tly ash originating from the third zone of electrofilters at the Kozienice Power Station,
Poland, was sieved to pass through a 0.06 mm sieve. The material was homogenized ny mixing

for 16 hrs in a plastic drum rotated in three directions. Distribution of 50-g portions into wide-

mouthed, air-tight polyethylene bottles was achieved using a specially constructed scoop.

Recommended concentrations (ug/g dry weight unless noted):

Element Value
Li 128

F 198
Na (%) 2.19
Al (%) 14.87
Si (%) 22.48
P 725
Sc 24.2
\' 260
Cr 156
Mn 1066
Fo (%) 4.89
Co 39.8
Ni 99.0
Cu 158

n 569
As 53.6
Ro 185
Sr 250

Y 45.0
Sb 17.6

Uncertainty (&)

22

39
0.08
0.39
0.92

74
1.1

10
8

41
0.14
1.7
5.8
9

58
2.7
5

13

13.5
2.5

Element

Cs
Ba
La
Ce
Nd
Sm
El
Gd
Tb
Dy
Er
Tm
Yb
Lu
Hf
Ta
w
Pb
Th
u

Information values (pg/g dry weight unless noted):

Element Value
Be 27 -
Mg (%) 1.55
K (%) 2.20
Ca (%) 2.29
Ti (%) 0.58

Order information:

CTA-FFA-1 can be purchased for US$110 per unit (50-g
costs. Please contact ICHTJ.

21

Element

Value Uncertainty (&)
48.2 2.8
835 56
60.7 4.0
120 7
56.8 3.7
10.9 0.6
2.39 0.086
10.0 2.6
1.38 0.14
9.09 . 1.45
4.52 .12
0.705 0.200
4.24 0.19
0.658 0.043
6.09 0.45
2.11 0.16
10.5 1.1
369 46
29.4 0.7
15.1 0.8
Value
49
4.6
2.8
0.34
17

bottle) plus 10 - 15% for air mail




CTA-FFA-1 (cont.)
References:
Dybezyhski; R. (1980) Comparison of the effectiveness of various procedures for the rejection

of outlying results and assigning consensus values in interlaboratory programs involving
determination of trace elements or radionuclides. Anal. Chim. A., 117:53-70.

Instytut Chemii i Techniki Jadrowe] (1995) Fine fly ash (CTA-FFA-1). Polish Certified
Reference Material for muitielement analysis. Description sheset. Instytut Chemii i Techniki
Jadrowej, Department of Analytical Chemistry, 03-195 Warsawa, Poland.
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GBW 08401 - 08402
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.Coal Fly Ashes

National Ressarch Center for Certified Referance Materials {China)

Descrlption:
No information available.

Certified concentrations for GBW 08401 (ug/g dry weight unless noted):

Element Value Element Value
GBW 08401 GBW 08402
Be 10.7 F 114
v 95

Cr 60

Mn 1178

Fo (%) 7.65

Co 33.2

Cu 53

Zn 61

As 11.4

Se 1.13

cd 0.16

Pb 33.8

Noncertitied concentrations for GBW 08401 (ug/g dry):

Element ' Value
Ba 1450
Ha 0.039

Order information:

GBW 08401 is available for US$30 per unit (35 g), and GBW 08402 for US$50 per unit (50 g)..
Price subject to change without notice. Please contact NRCCRM.

Reference:
National Research Center for CRMs (1995) Certified reference materials catalog. State Bureau

of Technical Supervision, National Research Center for Certified Reference Materials, Office of
Certified Reference Materials, Hepingjie, Chaoyangqu, Beijing, China. 147 pp.

23




NIES 8

Vehicle Exhaust Particulates
National Institute for Environmental Studies (Japan)

Description:

This material was prepared from particulate matter collected from electrostatic precipitators
in very large ventilators connected to a highway tunnel. The collected material was mixed by
making a paste with 35% ethanol, air dried, oven dried, ground, sieved, and homogenized in a
polyethylene container in a ball-mill apparatus. The material contains approximately 80% C.

Certified  concentrations (ug/g unless noted):

Element Value Uncertainty (t) Element Value Uncertainty (1)
Na (%) 0.192 0.008 Ni 18.5 1.5

Mg (%) 0.101 0.005 Cu 67 3

Al (%) 0.33 0.02 Zn (%) 0.104 0.005
K (%) 0.115 0.008 As 2.6 0.2

Ca (%) - 0.53 0.02 Sr 89 3

v 17 2 Cd 1.1 0.1

Cr 25.5 1.5 Sb 6.0 0.4

Co 3.3 0.3 Pb 219 9

Reference concentrations (ug/g unless noted):

Element Value Element Value

P 510 Cs 0.24
Sc 0.55 La 1.2
Se 1.3 Ce 3.1
Br 56 Sm 0.20
Rb 4.8 Eu 0.05
Mo 6.4 Lu 0.02
Ag 0.20 Th 0.35

Order Iinformation:

NIES 8 is available free of charge. Please contact Dr. Jun Yoshinaga at NIES.

Refersnces:

National Institute for Environmental Studies (1987) NIES certified reference material *Vehicle

Exhaust Particulates.” Information sheet. National Institute for Environmental Studies, Yatabe-
machi, Tsukuba, lbaraki, 305, Japan.

Okamoto, K. (1987) A new certified reference material, vehicle exhaust particulates,

Analytical Sciences, 3:(191-2)
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PD-1

Non-Ferrous Dust
Canada Centre for Mineral and Energy Technology (Canada)

Description:

PD-1 is the result of cooperative effort, between CCRMP and the Air Pollution Technology
Centre of Environment Canada, to prepare a non-ferrous dust from a base-metal smelter for
use in a nation-wide, analytical quality-assurance program operated by the Federal/Provincial
Committee on Air Pollution, and also to provide a reference material for laboratories concerned
with the analysis of similar environmental samples. PD-1 is a composite of samples of dusts
from numbers 1 and 2 baghouses, and of a smaller sample of electrostatic-precipitator dusts
collected from the zinc and copper roaster stacks of Hudson Bay Mining and Smelting Company
Limited in Flin Flon, Manitoba, Canada. The material is essentially zincite containing varying
minor to trace amounts of chalcocite, chalcopyrite, covellite, ferrites, galena, ron oxides,
quartz, pyrite, pyrrhotite, sphalerite, elemental sulphur, and complex sulphates, silicates, and
arsenates. Twenty-six laboratories provided analytical results for one or more of Pb, As, and
Ha. :

Recommended values (percent dry weaight):

Element Value “Uncertainty (L)
As 0.77 0.02

Hg (ng/g) 389.0 18.0

Pb 2.75° 0.02

Approximate chemical composition (percent dry weight unless noted):

Element Value Element Value
H20 {(105°C) 0.4 Zn 35.9
Si 3.05 As 0.76
S (total) 8.23 Cd 0.28
S (sulphate)  4.27 Hg (ng/g) - 389
Fe 12.2 Pb 2.75
Cu 7.03

Order information:

This CRMs can each be purchased for Canadian $70 per unit (100 g). Price subject to change
without notice. Please contact CANMET.

Reference:

Bowman, W. S. (1994) Catalogue of certified reference materials. CCRMP 94-1E. Canada '
Centre for Mineral and Energy Technology, Ottawa, Ontario, Canada. 74 pp.
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SRM 1633b

Trace Elements in Coal Fly Ash
National Institute of Standards and Technology (USA)

Description:

The fly ash was obtained from a coal fired power plant and is a product of Pennsylvania and
West Virginia, USA, coals. It was selected as a typical bituminous coal fty ash and is not

intended as a fly ash from a specific coal or combustion process. The ash was air dried, sieved
and botiled.

Certified concentrations (ug/g dry weight unless noted):

Element Value Uncertainty (+) Element Value Uncertainty (1)
Na (%) 0.201 0.003 Ni 120.6 1.8
Mg (%) 0.482 0.008 Cu 112.8 2.6
Al (%) 15.05 0.27 As 136.2 2.6
Si (%) 23.02 0.08 Se 10.26 0.17
S (%) 0.2075 0.0011 Sr. 1041 14

K (%) 1.95 0.03 Cd 0.784 0.006
Ca (%) 1.51 0.08 Ba 709 27

Ti (%) 0.791 0.014 Hg 0.141 0.019
A 285.7 3.6 Pb 68.2 1.1
Cr 198.2 4.7 Th 25.7 1.3
Mn 131.8 1.7 U 8.79 3.6
Fe (%) 7.78 0.23

Noncertified concentrations (ug/g dry weight unless noted):

Element Value Element Value Element Value

P 2300 La 94 Ho 3.5
Sc 41 Ce 190 Tm 2.1
Co 50 Nd 85 Yb 7.6
Zn 210 Sm 20 Lu 1.2
Br 2.9 Et 4.1 Hf 6.8
3 3] 140 & 13 Ta 1.8
Sb 6 Tb 2.6 w 5.6
Cs 11 Dy 17 Ti 5.9

Order information:

SRM 1633b can be purchased for US$274 per unit (75-g bottle). Price subject to change
without nofice. Please contact NIST.

Reference:

National Institute of Standards and Technology (1993) SRM 1633b. Trace elements in coal fly

ash. Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD,
USA,

286
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SRM 1648

Urban Particulate Matter

National Institute of Standards and Technology (USA)

Description:

This material was prepared from urban particulate matter collected in the St. Louis, Missouri,
USA, area using filter bags. The collected particulate matter was sieved, blended and bottled.

The material was collected over a period of 12 months and is, therefore, time integrated.

Certified concentrations (ug/g dry weight unless noted):

Element Value Uncertainty {t) Element Value Uncertainty (+)
Na (%) 0.425 0.002 Cu 609 27

Al (%) 3.42 0.11 - Zn (%) 0.479 0.014

K {2%) 1.05 0.01 As 115 10

v 140 3 Se 27 1

Cr 403 12 Cd 75 7

Fe (%) 3.91 0.10 Pb (%) 0.655 0.008

Ni 82 3 U 5.5 0.1

Noncertified concentrations (ug/g dry weight unless noted):

Element Value Element Value . Element Value
Mg (%) 0.8 R 52 Ce 55
S (%) 5.0 Ag 6 Sm 4.4
Cl (%) 0.45 In 1.0 Eu 0.8
Sc 7 Sb 45 Hf 4.4
Ti (%) 0.40 I 20 w 4.8
Mn 860 Cs 3 Th 7.4
Co 18 Ba 737

Br ) 500 La 42

Order information:

SRM 1648 can be purchased for US$196 per unit (2-g vials). Price subject to change without
notice. Please contact NIST.

Reference:

Mational Institute of Standards and Technology (1591) SRM 1648. Urban particulate matter.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 1649

Urban Dust/Organics
National Institute of Standards and Technology {USA)

Description:

This material was prepared from urban particulate matter collected in the St. Louis, Missouri,
USA, area using filter bags. The collected particulate matter was sieved, blended and bottled.
The material was collected over a period of 12 months and is, therefore, time integrated.
Fluorescent conditions for liquid chromatography determination of selected PAHs in this SRM
and reference values for mutagenic activity are listed in the Certificate of Analysis.

Certitied concentrations (ug/g):

Compound Value Uncertainty (&)

Benz[alanthracene 2.8 0.3

Benzo[a]pyrene 2.9 0.5

Benzo[ghi]perylene 4.5 1.1

Indeno[1,2,3-cd]perylene 3.3 .

Fluoranthene 7.1 0.5
Noncertified concentrations (ug/g unless hoted):
Element Value Uncertainty (+) Element Valus Uncertainty ()
S (%) 3.27 0.08 cd 18 3
Cl (%) 0.282 0.014 Sn 56 26
Sc 8.73 0.08 Sb 29.9 0.7
Cr 211 3 Cs 2.85 .0.10
Co 16.4 ‘ 0.3 Ba 569 35
Fe (%) 3.00 0.02 La’ 33.3 0.3
Zn (%) 0.167 0.003 Ce 51.6 1.1
As 67.0 1.4 Sm 4.71 0.05
Se 25.86 0.5 g=1) 0.87 0.04
Br (%) 0.119 0.001 Hf 4.41 0.10
R 47 5 w 3.8 0.9
Mo 14 3 Th 6.63 0.14
Ag 3.5 0.3 U 2.65 0.16

Cornpound Value Uncertainty (%)
Leacheable anions

- Sulfate 9.40 0.22

Nitrate 0.68 0.04

Phosphate 0.32 0.03

Chioride 0.086 0.004

28
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SRM 1649 (cont.)

Compound Value Uncertainty (1)
Organic compounds

Benzo[e]pyrene 3.3 0.2
Benzo[b]fluoranthene 6.2 0.3
Benzo[klflueranthene 2.1 0.1
Chrysene 3.7 0.2
Dibenz[a,hlanthracene 0.41 0.07
Perylene 0.65 0.02
Phenanthrens 4.5 0.3
Pyrene 6.2 6.2
Triphenylene 1.7 0.1

Order ' information:’

SRM 1649 can be purchased for US$260 per unit (10 g). Price subjéct to change without notice.
Please contact NIST.

Refersnce:

National Institute of Standards and Technology (1992) SRM 1649. Urban dust/organics.
Caertificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 1650

Diesel Particulate Matter

National Institute of Standards and Technology (USA)

Description:

This material was collected from the heat exchangers of a dilution tube facility following 200
engine hours of particle accumulation. More than one four-cycle diesel engine, operating under a
variety of conditions, was used to generate the particulate material. reference values for
mutagenic activity are listed in the Certificate of Analysis.

Certified concentrations (ug/g):
Compound

1-Nitropyrene
Benz[a]Janthracene
Benzo[a]pyrene
Benzo[ghilperylene
Fluoranthene
Pyrene

Noncertified concentrations (ug/g):

Compound Value
2-Nitrofluorene 0.2
6-Nitrobenzo[a]pyrene 1.6
7-Nitrobenz[a]lanthracene 2.8
9-Fluorenone 33
Benzo[K]fluoranthene 2.1

Order information:

Value Uncertainty (1)
19 ' 2
6.5 1.1
1.2 0.3
2.4 0.6
51 4
48 4
Compound Value
Benzo[s]pyrene 9.6
Chrysene 22
Indeno[1,2,3-cd]pyrene 2.3
Perylene 0.13
Phenanthrene 71

8RM 1650 can be purchased for US$437 per unit (5 vials). Price subject to change without

notice. Please contact NIST.

Reference:

National Institute of Standards and Technology (1991) SRM 1650. Diesel particulate matter.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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Coal Fly Ashes
National Institule of Standards and Technology (USA)

Description:

Fly ashes were obtained from three different coal-firad power plants and are products of
Kentucky, Colorado and Wyoming, USA, coals. Coarse parlicles found in the ash, mostly quartz
and partially burned fragments, were ground to pass through a No. 100 (150 um) sieve and
blended back into the rest of the ash. The material was then homogenized in a ribbon blender and
hermetically sealed in glass vials under controlled temperature and humidity conditions. These
SRMs are intended for use in the evaluation of analytical methods and techniques used in the
classification of coal fiy ash and for the determination of constituent elements in coal fly ash
andfor materials of similar matrix.

__SRM
2689 2690 2691
Certified concentrations (weight percent):
Element . Value Uncertainty Value Uncertainty  Value Uncertainty
(£) (£) (£)

Na 0.25 0.03 0.24 0.02 1.09 0.05

Mg - 0.61 0.056 1.53 0.05 3.12 0.08

Al 12.94 0.21 12.35 0.28 0.81 0.39

Si 24.06 0.08 25.85 0.17 16.83 0.12

P 0.10 0.01 0.52 0.01 0.51 0.02

S - - 0.156 0.01 0.83 0.05

K 2.20 0.03 1.04 0.04 0.34 0.01

Ca 2.18 0.06 _ 5.71 0.13 18.45 0.32
©Ti 0.75 0.01 0.52 0.01 0.90 0.02

Fe 9.32 0.06 3.57 0.06 4.42 0.03

Noncertified concentrations (ng/g):

Element Value Value Value

Be 21 8 8

Sc 32 17 24

Cr 170 67 68

Mn 300 300 200

Co 48 19 26

Ni 122 46 53

Zn 240 120 120

As 200 26 30

Se 7 0.8 17

Sr 700 2000 2700

Sb 9 6 3

Cs 11 8 1
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SRM 2689 - 2691 (cont.)

2691

SAM
2689 2680
Element Value Value
Ba 800 5800
&l ‘ 3 2
Hi 7 8
Cd 3 0.7
Ha ., <0.003 <0.003
Pb 52 39
Th ’ 25 25
- LOI (750°C) 1.76 0.53

Source and description of raw materials:

Coal type Bituminous Sub-bituminous
Mine Western Kentucky Craig, Colorado
Btu/lb 12,000 9,700

Ash (wt. %) 12 5.3

S (wh %) 1.5 0.3
Order information:

Value
5800

10
0.9
<0.003
29
26
0.23

Sub-bituminous
Gillette, Wyoming
8,800
4.8
0.3

Each of these SRMs can be purchased for US$174 per unit (3 10-g vials). Price subject to

change without notice. Please contact NIST.

.Reference:

National Institute of Standards and Technology (1993) SRM 2689, 2690, and 2691. Coal fly
ashes. Certificate of analysis. National Institute of Standards and Technology, Gaithersburg,

MD, USA.
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ZUK-1

Coal Ash

Russian Federation Academy of Sciences (Russia)

Description:

This brown coal ash of the Kansk-Achinsk basin was collected from the layered sequence of
fine-dispersed sediments of the pond collector ash removal system of the Galachinsk power
station in Bratsk city, Russia. This CRM was prepared in 1994. This material is also known as
CBM No. 7125-94.

Certified concentrations (ug/g dry weight unless noted):

Component Value Abs. error Component Value Abs. error
Li . 32 4 Ga 9 1
Be 2.9 0.5 Ge 2.3 0.4
B 97 14 o 15 - 2
CO, (%) 13.20 0.25 Sr (%) 0.33 0.03
Na,O (%) 0.22 0.02 Y 29 : 4
MgO (%) 6.70 0.10 Zr 119 15
AlLOg (%) 6.79 0.14 h"ﬂ"; ?-: . (1):
Si0, (%) 35.80 0.30 Ag 016 0.03
P,0g (%) 0.059 0.003 Sn 5.7 0.5
S (%) 0.17 0.01 Ba (%) 0.225 0.023
KoO (%) 0.51 0.02 La 20 3
CaO (%) 20.91 0.21 Ce "~ 38 5
Sc 11 1 Nd 20 3
TiO, (%) 0.35 0.01 Sm 411 0.5
v 61 8 B 0.9 0.1
Cr 45 5 Th 0.68 0.12
MnO (%) 0.094 0.005 Yb 2.6 0.3
FeO (%) 0.40 0.04 Lu 0.40 0.05
Fe,04 (%) 6.28 - 0.08 Hf 2.6 0.4
. In 65 7
a3




ZUK-1 (cont.)

Information concentrations (ug/g dry weight unless noted):

Component Vaiue Component Value
H,0" (%) 2.41 & 4,2
H,O* (%) 5.74 Dy - 3.8
C (%) org 1.33 Ho 0.87
F 230 Er 2.4
SO, (%) 0.40 Tm 0.38
Ta 0.53
Cs 1.1
As 10 w. 1.1
Au 0.003 H 0.03
B i3 Lol (%) 21.29

Mineral composition Granumonetric composition:

The sample consists of three mineral Fraction size {(um) "Percent
associations. The first contains new formed

minerals: calcite, magnesite, gypsum, -BO + 71 0.8
ettringite, tobsrmorite, brown millerite, ~71 + 63 0.7
meilities, wollastonite, monticeliite, alite -63 + 50 1.8
and Ca,Al,O,-H,0, CagSi, 04, 13A1L,0,- -50 + 45 0.7
6S0g - H,0O compounds. The sample involves -45 + 40 0.5
the glass phase of variable composition. The -40 + 36 1.2
sample contains also some nonaitered -36 + 25 4.8

primary minerals: coal particles, quartz,
feldspars, pyroxenes, hornblendes, ore
minerals and burnt clay.

Order information:

This CRM can be purchased for DM175 per unit (40 g). Price subject to change without notice.
Please contact Breitlander.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands, Newsletter, 18(Special issue):1-158.

Institute of Geochemistry (19817) Coal ash CRM No. 7125-94 (ZUK-1). Institute of
Geochemistry, Russian Academy of Sciences, Irkutsk, Russia.
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GBW 08101 through 08134

Gases in Nitrogen

National Research Center for Certified Reference Materials (China)
Description:

No information available.

Nominal concentrations (umol/mol unless noted):

Methane in nitrogen Sulfur hexafluoride in nitrogen
GBW 08101 10 GBW 08124 5000 ~ €000
GBW 08102 50
GBW 08103 100 Carbon monoxide and propane in nhitrogen
GBW 08104 500 GBW 08133 @ 16000
GBW 08105 1000 Propans 800
Carbon moncxide in nitrogen ' Propane in nitrogen
GBW 08106 10 ' GBW 08134 800 - 1300
GBW 08107 50
GBW 08108 100 Ethane in air
GBW 08109 500 "GBW 08125 1-10
GBW 08110 1000 GBW 08126 10 - 10000
Carbon dioxide in nitrogen Ethylene in air
GBW 08111 10 GBW 08127 i-10
GBW 08112 50 GBW 08128 10 - 10000
GBW 08113 100
GBW 08114 500 Propane in air
GBW 08115 1000 GBW 08129 S 1-10
GBW 08130 10 - 10000
Nitrogen monoxide in nitrogen
GBW 08116 50 - 200 Organic gases in air _
GBW 08131 Ethane © 1000
Oxygen in nitrogen Methane 1000
GBW 08117 21 mole percent Propane 1000
Ethylene 10
Carbon dioxide in nitrogen Isobutane 10
GBW 08118 1 mole percent GBW 08132 Ethane 500
Methane 500
Hydrogen sulfide in nitrogen Propane 10
GBW 08122 100 - 300 Propylens 10

Order information:
These CRMs are available for between US$300 and 1000 per cylinder (4 L except for GBW .

08122 which is available in an 8 L cylinder). Price subject to change without notice. Please
contact NRCCRM.
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GBW 08101 through 08132 (cont.)

Reference:

National Research Center for CRMs (1995) Certified reference materials catalog. State Bureau
of Technical Supervision, National Research Center for Certified Reference Materials, Office of
Certitied Reference Materials, Hepingjie, Chaoyangqu, Beijing, China. 147 pp.
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GBW 08119 through 08123

Gases in Air or Argon

National Research Center for Certified Reference Materials (China)
Description:

No information available.

Nominal concentrations {(pmol/mol unless noted):

Methane in air Methane in argon
GBW 08119 1-100 GBW 08121 10
Carbon monoxide in air- Methane in air
GBW 08120 5-50 GBW 08123 0.5 ~ 3. mole percent

Order information:

These CRMs are available for between US$300 and 350 per cylinder (4 L}. Price subject to
change without notice. Please contact NRCCRM.

Reference:
National Research Center for CRMs (1995) Certified reference materials catalog. State Bureau

of Technical Supervision, National Research Center for Certified Reference Materials, Office of
Certified Reference Materials, Hepingjie, Chaoyangqu, Beijing, China, 147 pp.
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GBW 08201 - 08205

Gas Permeation Tubes

National Research Center for Certified Reference Materials (China)
D'oscrlptlon:

No information available.

Permeation rates (ug/min at 25°C):

CRM Compound - Value Cost
GBW 08201 Sulfur dioxide 0.37 - 1.4 300
GBW 08202  Nitrogen dioxide 0.6 -2.0 300
GBW 08203 Hydrogen sulfide 0.1 - 1.0 320
GBW 08204 Ammonia 0.1 -1.0 320
GBW 08205 Chlorine 02-2 _ 300

Order information:

Prices for each CRM are listed above and are subject to change without notice. Please contact
NRCCRM.

Reference:

National Research Center for CRMs (1995) Certified reference materials catalog. State Bureau
of Technical Supervision, National Research Center for Certified Reference Materials, Office of
Cortified Reference Materials, Hepingjie, Chaoyangqu, Beijing, China. 147 pp.

38

COOOOOLOOLOUODLOOCOOOOO0OLOOLLOLOOOVOLOOOILOLOOL



COCOOCOOCOOOCOOOCCOOOOLCOOLOLOOLOLOCOOOOOLOLOOOOOC

PRM AB21 through BI23

Gases in Air
Netherlands Meetinstituut (The Netherlands)

Description:

Primary Reference Materials (PRMs) are intended as calibration gases for traceable
measurements of gaseous samples from various emissions or relaied socurces, Each PRM is:
prepared independently by gravimetric procedures in accordance with International Standard
ISO 6142-1981(E) (Gas analysis - Preparation of calibration gas mixtures - Weighing
methods). After preparation the composition is verified against Dutch Primary Standard gas
Mixtures (PSMs). The composition of the pure gases has been analyzed extensively on all
constituents. The composition of the PRM and its expanded uncertainty is reported in a
certificate. Within the stated ranges, any composition can by supplied. The stability of PRM’s
is guaranteed for a period of 2 years, unless noted otherwise. PRMs are supplied in aluminum
cylinders with deliverable volumes of 0.6 m3 at NTP.

Nominal fraction ranges {pmol/mol unless noted) and maximum uncertainties
{t in % relative):

PRM Concentration  Uncertainty ' PRM Concentration Uncertainty
Methane in air Nitrous oxide in air
PRM AB21 2 : <1.0 PRM Bl21 0.3 <1.0
PRM AB22 10 <1.0 PRM Bl22 3 ‘ £1.0
PRM AB23 100 <08 PRM BI23 30 <1.0

Carbon dioxide in air
PRM AD21 200 - 400 <05

Ordér information:

Please state the needed concentration of PRM AD21 as follows: 320 ppm Carbon dioxide in air =
PRM AD21 (320). These PRMs are available for between US$1000 and US$2000 per cylinder.
Please contact NMi.

Note:

Other compositions, components, and combinations of components are available on request.
Please contact NMi for further information.
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PRM AC11 through B012

Gases in Nitrogen
Netherlands Meetinstituut (The Netherlands)

Description:

Primary Reference Materiais (PRMs) are intended as calibration gases for traceable
measurements of gaseous samples from various emissions or related sources. Each PRM is
prepared independently by gravimetric procedures in accordance with International Standard
ISO 6142- 19B1(E) (Gas analysis - Preparation of calibration gas mixtures - Woaeighing
methods). After preparation the composition is verified against Dutch Primary Standard gas
Mixtures (PSM's). The composition of the pure gases has been analyzed extensively on all
constituents, The composition of the PRM and its expanded uncertainty is reported in a

certificate. Within the stated ranges, any composition can by supplied. The stability of PRMs |

is guaranteed for a period of 2 years, uniess noted otherwise. PRMs are supplied in aluminum
cylinders with deliverable volumes of 0.6 m3 at NTP.

Nominal fraction ranges (umol/mol unless noted} and maximum uncertainties
(t In % relative):

PRM Concentration  Uncertainty PRM Concentration  Uncertainty
Carbon monoxide in nitrogen Propane in nitrogen
PRM AC11 10 - 100 <0.8 PRM AL11 50 - 500 <0.6
PRM AC12 * 100 - 1000 £0.5 PRM AL12 * 500 - 5000 <0.4
PRM AC13 * 1000 - 10000 <0.4 PRM AL13 0.5 - 5% (mol/mol) <0.3

PRM AC14 * 1 - 10% (mol/mol) <0.2
Suifur dioxide in nitrogen

Carbon dioxide in nitrogen PRM BH11 10 - 100 <1.0
PRM AD11 10 - 100 <0.8 PRM BH12 100 - 1000 <0.8
PRM AD12 * 100 - 1000 <0.6 PRM BH13 1000 - 8000 <0.5
PRM AD13 * 1000 - 10000 <0.5
PRM AD14 * 1 - 10% (mo¥mol) 0.2 Hydrogen suifide in nitrogen
‘ PRM BN11 10 - 100 <2.0
Nitric oxide in nitrogen PRM BN12 100 - 1000 2.0
PRM BD11 10 - 100 <1.0
PRM BD12 100 - 1000 £1.0 Halocarbon R22 (CHCIFZ)
PRM BD13 1000 - 8000 <0.6 PRM BO11 10 <20
PRM BO12 100 £1.0
Oxygen in nitrogen (mol/mol)
PRM BG11 0.1 « 2% <0.4
PRM BG12 2 - 22% <0.2

* NMi and NIST have agresd on a Dedlaration of Equivalence for these materials, based on annual comparison programs.

Order information:

Please state the needed concentrations of some PRMs as follows: 500 ppm Carbon monoxide in

nitrogen = PRM AC12 (500). These PRMs are available for between US$1000 and US$1500 per
cylinder. Please contact NMi.
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PRM AC11 through Bo12 (cont.)

Note: '

Other compositions, other components and combinations of components are available on request.
NMi can also certify gas mixtures supplied by third parties (CRMs). Normally this gives an

additional uncertainty. Cylinders must be acceptable for road transport in the Netherlands.
Please contact NMi for further information.
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PRM AZ11 through AZ14

Synthetic Natural Gases
Netherlands Meetinstituut (The Netherlands)

Description:

These Primary Reference Materials (PRMs) are intended as calibration gases for traceable
measurements of natural gas. Each PRM is prepared independently by gravimetric procedures in
accordance with International Standard ISO 6142-1981(E) (Gas analysis - Preparation of
calibration gas mixtures - Weighing methods). After preparation the composition is verified
against Dutch Primary Standard gas Mixtures (PSM’s). The composition of the pure gases has
been analyzed extensively on all constituents.The.composition of the PRM and its expanded
uncertainty is reported in a certificate. The listed PRMs are examples of synthetic natural gas
samples covering the nominal concentration range found in natural gas. Other composition,
including other components, are available on request. The stabilily of PRM's is guaranteed for a

period of 2 years, unless noted otherwise. PRMs are supplied in aluminum cylinders with
deliverable volumes of 0.6 m3 at NTP.

Nominal fractions (mol/mol):

Compound Nominal fraction Compound Nominal fraction

PRM AZ11 PRM AZ13
.002 7 %, ’ 002 5%
C,Hg 5% CoH, 2%
CgHg 3% C3Hq 1%
n-C,H,, 0.5% n-C4Hq 0.1%
i-C4Hg 0.5% i-C,H,4p 0.1%
N, 5% N, 1%
CH, 79% CH, 90.8%

PRM AZ12 PRM AZ14
002 3% 002 ’ 1%
C.Hg 3% CoHg 1%
CaHg 2% CgHg 0.5%
n-C4H,q 0.2% n-C4H0 0.3%
i-C4Hqo 0.3% i-C4Hy 0 0.2%
N, 7% N, 3%
CH, B4.5% CH, 94%

Uncertainties:

The expanded uncertainties for PRM AZ11 through AZ14 are: for fraction of constituent =12,

the uncertainty is 0.5 % relative; and for fraction of constituent <1%, the uncertainty is 1.0%
relative.
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PRM AZ11 through AZ14 (cont.)

Order information:

These PRMs are available for between US$3000 and US$4000 per cylinder. Please contact NMi.

Note:

Other compositions, other components (up to C5) and combinations of compenents are available
on request. Please contact NMi for further information.
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SRM 1625 through 1629a

Gas Permeation Tubes
National Institute of Standards and Technology (USA)

Dsscription:

These SRMs are used in the preparation of mixtures of known gaseous content for calibrating
air pollution monitoring apparatus. Each permeation tube is individually calibrated and certified
permeation rates are reported for temperatures in the range of 20° to 30°C.

SRM Gas - Approximate permeation rate
(1ug/min) at 25°C

1625 80, 2.8
1626 S0, 1.4
1627 S0, 0.56
1629a NO, 1.0

Order information:

These SRMs are in preparation. Please contact NIST,

References:

National institute of Standards and Technology (1991) SRM 1627. Sulfur dioxide permeation
tube 2-cm. Cortificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1992) SRM 1629a. Nitrogen dioxide permeation

device. Cerlificate of analysis. National Institute of Standards and Technology, Gaithersburg,
MD, USA. .

National Institute of Standards and Technology (1995) SRM 1625. Sulfur dioxide permeation

tube - 10 om. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 1626. Sulfur dioxide permeation
tube - 5 ¢m. Cortificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA. :
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SRM 1658a through 2751

Gases in Air
National Institute of Standards and Technology (USA)

Description:

These  SRMs are intended primarily for the calibration of instruments used for the
determination of gases in mobile source emissions and related uses. They are supplied in
aluminum cylinders with deliverable volumes of 0.85 m® (30 cubic ft.) at NTP. Each cylinder is
individually analyzed and the certified value provided in each Certificate of Analysis,

Certified concentrations of methane and propane (;‘Lmolelmole):

Methane in air Carbon dioxide and nitrous oxide in air
SHAM 1658a 1 SRM 2607 CO, 340
SRM 1659a i0 . " N,0 300
22” 2730 50 SRAM 2609 CO, 380

M 2751 100 N,O 330

Methane and propane in air SRM 2610 co, 380

SKM 1660a Methane 4 N,O 330
" Propane 1
Carbon monoxide in air

Propane in air SRM 2?612a 10
SRM 16865b 3 SRM 2613a 20
SHM 1666b i0 SEM 2614a 45
SRM 1667b 50 '

SRM 1668b 100 Nitrogen dioxide in air

SRM 1669b 500 SRM 2656 2500

Order information:
Please contact NIST for purchasing information.
References:

National Institute of Standards and Technology (1992) SRM 1658a. Methane in air. Certificate
of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA. '

National Institute of Standards and Technology (1992) SRM 1665b. Propane in air. Certificate
of analysis. National institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1992) SRM 1666b. Propane in air. Certificate
of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1992) SRM 1667b. Propane in air. Certificate
of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1992) SRM 1669b. Propane in air. Certificate
of analysis. National Institute of Standards and Technology, Gaithersburg, MD, ‘USA.

Trahey, N. M, (ed.) (1995) NIST Standard Reference Materials Catalog 1995-96. NIST Spec.
Pub. 260. National Institute of Standards and Technology, Gaithersburg, MD, USA. 167 pp.
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SRM 1661a through 2745

Gases in Nitrogen
National Institute of Standards and Technology (USA)

Description:

These SRMs are intended primarily for the calibration of instruments used for the
determination of gases in mobile source emissions and related uses. They are supplied in
aluminum cylinders with deliverable volumes between 0.85 m3 (30 cubic ft.} and 3.7 m® (130
cubic ft.) at NTP. Each cylinder is individually analyzed and the certified value provided in each
Certificate of Analysis. :

Nominal concentrations (umole/mole unless noted):

Sulfur dioxide in nitrogen SRM 2740 10 mole percent

SRM 1693a 50 SRM 2741 13 mole percent
SRM 1684a 100
SRM 1661a 500 : Nitric oxide in nitrogen
'SRM 1662a 1000 SRM 2627a 5"
SRM 1663a 1500 ' SRM 2628a 10
SRM 1664a 2500 SRM 2629a 20
SRM 1696a 3500 SRM 1683b - 50
SRM 1684b 100
Carbon dioxide in nitrogen SRM 1685b 250
SRM 2632a 300 SHM 1686b 500
SRM 2619a 0.5 mole percent SRM 2735 800
SRM 2620a 1.0 mole percent SRM-1687b 1000
SAM 2621a 1.5 mole percent SRM 2630 1500
SRM 2622a 2.0 mole percent SHM 2736 2000
SRM 2623a 2.5 mole percent SRM 2631a 3000
SRHM 2624a 3.0 mole percent
SRM 2625a 3.5 mole percent Volatile toxic organics in nitrogen
SRM 2626a 4.0 mole percent {nmole/mole)
SRAM 1674b 7.0 mole percent SRM 1800  Ethane 5
SRM 1675b 14.0 mole percent Propane 5
SRM 2745a 16 mole percent Propene 5
iso-Butane 5
Carbon monoxide in nitrogen n-Butane 5
SRM 1677c¢c 10 isa-Butylens 5
SRM 1678¢ 50 iso-Pentane 5
SRM 1679¢ 100 ‘ n-Pentane 5
SRM 1680b 500 1-Pentene 5
SRM 1681b 1000 ' n-Hexane 5
SRM 2635a 25 Benzene 5
SAM 2636a 250 n-Octane 5
SRM 2637a 2500 Toluene 5
" SRM 2638a 5000 ortho-Xylene 5
SRHM 2639a 1 mole percent n-Decane 5
SRM 2640a 2 mole percent
SRM 2641a 4 mole percent
SRM 2642a 8 mole percent.
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SRM 1677¢ through SRM 2745a (cont.)

SRM 1804a  1,1-Dichloroethane 5 SAM 2646a 1000
- 1,1-Dichloroethene 5 SRM 2647a 2500
1,2-Dibromosethane 5 SAM 2648a 5000
1,2-Dichloroethane 5 SHAM 2649a 1 mole percent
1,2-Dichloropropane § SRAM 2650 2 mole percent
1,2-Dimethylbenzene 5
1,3-Butadiene 5 Propane and oxygen in nitrogen
1,1,1-Trichloroethane 5 SAM 2651  Propane 0.01
Benzense 5 Oxygen 5.0
Chlorocbenzene 5 SAM 2652 Propane 0.01
Chloroethane 5. Oxygen - 10.0
Dichloromethane 5
Ethylbenzens 5 Oxygen in nitrogen
Methylbenzene 5 SAM 2657a 2
Tetrachlorcethene 5 SAM 2658a 10
Tetrachloromethane 5 SAM 2659a 21
Trichloroethene 5
Trichlorofluoromethane 5 Oxides of nitrogen in air
Trichloromethane 5 SRAM 2656 2500
Aromatic organic gases in nitrogen Hydrogen sulfide in nitrogen
SRM 1811  Benzene 0.25 SRM 2730 5
Toluene 0.25 SAM 2731 20
Chlorobenzehe 0.25
Bromobenzene 0.25 Carbon dioxide, carbon monoxide and propane
SAM 1812 Benzens 10 in nitrogen
Toluene 10 SRAM 2727 CO, 11 mole percent
Chlorobenzene 10 @O 1.6 mole percent
Bromobenzene 10 CaHg 800
L. SRM 2728 CO, 14 mole percent
Propane in nitrogen
SRM 2643a 100 @ 1.6 mole percent
C.H 3000
SRM 2644a 250 38
SRM 2645a 500

Order Information:
Please contact NIST for purchasing information.
Refersnces:

National |nstitute of Standards and Technology (1990) SRM 2626a. Carbon dioxide in nitrogen.
(Nominal concentration - 4.0 mole percent.) Certificate of analysis. National Institute of
Standards and Technology, Gaithersburg, MD, USA. .

National Institute of Standards and Technology (1990) SRM 2632a. Carbon dioxide in nitrogen.
{Nominal concentration: 300 p.) Certificate of analysis. National Institute of Standards and
Tachnology, Gaithersburg, MD, USA,

National Institute of Standards and Technclogy (1930) SRM 2643a. Propane in nitrogen.
{Nominal concentration - 100 p.) Certificate of analysis. National Institute of Standards and
Technology, Gaithersburg, MD, USA,

National Institute of Standards and Technology (1990) SRM 2644a. Propane in nitrogen.
{(Nominal concentration - 250 p.) Certificate of analysis. National Institute of Standards and
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SRM 1661a through 2745 {cont.)
Technology, Gaithersburg, MD, USA.

National Institute of Standards and Tachnology (1890) SRM 2649a. Propane in nitrogen.
(Nominal concentration - 1.0 mole percent.) Certificate of analysis. National Institute of
Standards and Technology, Gaithersburg, MD, USA,

National Institute of Standards and Technology (1990) SRM 2735. Nitric oxide in nitrogen.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA,

National Institute of Standards and Technology (1990) SRM 2736. Nitric oxide in nitrogen.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1 990)-SRM 2740. Carbon monoxide in nitrogen.
(Nominal concentration; 10 mole percent.) Certificate of analysis. National Institute of
Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1990).SRM 2741. Carbon monoxide in nitrogen.
(Nominal concentration: 13 mole percent.) Certificate of analysis. National Institute of
Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1990) SRM 2745, Carbon dioxide in nitrogen.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1990) SRM 2750. Methane in air. (Nominal
conceniration: 50 p.) Cerlificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA,

National Institute of Standards and Technology (1992) SRM 1668b. Propane in air. - (Nominal
concentration 500 p.) Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA,.

National Institute of Standards and Technology (1992) SRM 1679¢c. Carbon monoxide in
nitrogen. Certificate of analysis. National Institute of Standards and Technology, Gaithersburg,
MD, USA,

National Institute of Standards and Technology (1992) SRM 1681b, Carbon monoxide in
nitrogen. {Nominal concentration - 1000 umole/mols.) Certificate of analysis. National Institute
of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1992) SRM 1681b. Carbon monoxide in
nitrogen. Cerlificate of analysis. National Institute of Standards and Technology, Gaithersburg,
MD, USA.

National Institute of Standards and Technology (1992) SRM 1685b. Nitric oxide in nitrogen.
(Nominal concentration 250 p.) Certificate of analysis. National Institute of Standards and
Technology, Gaithersburg, MD, USA.

Nationa! Institute of Standards and Technology {1992) SRM 1686b. Nitric oxide in nitrogen.
{Nominal concentration 500 p.) Certificate of analysis. National Institute of Standards and
Technology, Gaithersburg, MD, USA,

National Institute of Standards and Technology (1992) SRM 1687b. Nitric oxide in nitrogen.

{(Nominal concentration 1000 p.) Certificate of analysis. National Institute of Standards and
Technelogy, Gaithersburg, MD, USA.
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SRM 1661a through 2745 (cont)

National Instilute of Standards and Technology (1992) SRM 1693a. Sulfur dioxide in nitrogen.
(Nominal concentration - 50 p.) Certificate of analysis. National Institute of Standards and
Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1992) SHM 1804a. Nineteen toxic volalile
organic compounds in nitrogen. Certificate of analysis. National Institute of Standards and
Technology, Gaithersburg, MD, USA,

National Institute of Standards and Technology (1992) SRM 2618a. Carbon dioxide in nitrogen.
(Nominal concentration 0.5 mole percent.) Certificate of analysis. National Institute of
Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1992) SRM 2620a. Carbon dioxide in nitrogen.
(Nominal concentration 1.0 mole percent.) Certificate of analysis. National Institute of
Standards and Technology, Gaithersburg, MD, USA.

National Inslilute of Standards and Technology (1992) SRM 2623a. Carbon dioxide in nitrogen.
(Nominal concentration 2.5 mole percent.) Certificate of analysis. National Institute of
Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology {1992) SRM 2627a. Nitric oxide in nitrogen.
(Nominal concentration 5 p.) Certificate of analysis. National Institute of Standards and
Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1992) SRM 2629a. Nitric' oxide in nitrogen.
(Nominal concentration 20 un.) Certificate of analysis. National Institute of Standards and
Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1992) SRM 2636a. Carbon monoxide in
nitrogen. (Nominal concentration - 250 u.) Certificate of analysis.. National Institute of
Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1992) SRM 2637a. Carbon monoxide in
nitrogen. {(Nominal concentration - 2500 p.) Certificate of analysis. National Institute of
Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1992) SRM 2638a. Carbon monoxide in
nittogen. (Nominal concentration - 5000 p.) Certificate of analysis. National Institute of
Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1992) SRM 2639a. Carbon monoxide in
nitrogen. (Nominal concentration - 1 mole percent.) Certificate of analysis. National Institute of
Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1992) SRM 2727, Carbon dioxide, carbon
monoxide and propane in nitrogen. Certificate of Analysis. National Institute of Standards and
Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1992) SRM 2728. Carbon dioxide, carbon
monoxide and propane in nitrogen. Certificate of Analysis. National Institute of Standards and
Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1993) SRM 1663a. Sulfur dioxide in nitrogen.
Coertificate of analysis. National Instilute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 1661a through 2745 {cont.)

National Institute of Standards and Technology (1993) SRM 1668b. Propane in air. (Nominal
concentration 100 p.) Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National [nstitute of Standards and Technology (1993) SRM 1678¢c. Carbon monoxide in
nitrogen. {Nominal concentration - 50 pmole/mole.) Certificate of analysis, National Institute of
Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1993) SRM 1684a. Sulfur dioxide in nitrogen.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1993) SRM 1696a. Sulfur dioxide in nitrogen.
(Nominal concentration 3500 p.) Certificate of analysis. National Institute of Standards and
Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1993) SRM 1800. Fifteen non-methane organic
compounds in nitrogen. (Nominal concentration - 5.0 nanomole/mole.) Certificate of analysis,
National Institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1993) SRM 1812. Benzens, toluehe,
chlorobenzene, bromobenzene in nitrogen. (Nominal concentration - 10.0 pmole/mole.)
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1993) SRM 2624a. Carbon dioxide in nitrogen.
{Nominal concentration 3.0 mole percent.) Certificate of analysis. National Institute of
Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1993) SRM 2642a. Carbon monoxide in
nitrogen. (Nominal concentration 8 mole percent.) Certificate of analysis. National Institute of
Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1993) SRM 2648a, Propane in nitrogen,
(Nominal concentration - 5000 p.) Certificate of analysis. National Institute of Standards and
Technology, Gaitharsburg, MD, USA.

National Institute of Standards and Technology (1993) SRM 2650. Propane in nitrogen. (Nominal
concentration - 2 mole percent.) Certificate of analysis. National Institute of Standards and
Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1993) SRM 2652. Carbon monoxide in nitrogen.
(Nominal 100 p propane and 10 mole percent oxygen.) Certificate of analysis. National Institute
of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1993) SRM 2657a. Oxygen in nitrogen.
{Nominal concentration 2.0 mole percent.) Certificate of analysis, National Institute of
Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1993) SRM 2658a. Oxygen in nitrogen.
{(Nominal concentration 10 mole percent.) Certificate of analysis. National [nstitute of
Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1993) SRM 2859a. Oxygen in nitrogen.
(Nominal concentration 21 mole percent.). Certificate of analysis. National Institute of
Standards and Technology, Gaithersburg, MD, USA.
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SRM 1661a through 2745 (cont.)

National Institute of Standards and Technology (1993) SRM 2756. Oxides of nitrogen (NO,) in

air. (Nominal concentration - 2500 p.) Certificate of analysis. National Institute of Standards
and Technology, Gaithersburg, MD, USA,

National Institute of Standards and Technology (1-994) SRM 1677c. Carbon monoxide in
nitrogen. (Nominal concentration - 10 pmole/mole.) Certificate of analysis. National Institute of
Standards and Technology, Gaithersburg, MD, USA,

National Institute of Standards and Technology (1994) SRM 1679¢c. Carbon monoxide in
nitrogen. (Nominal concentration - 100 pumole/mole.) Certificate of analysis. National Institute
of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1994) SRM 1683b. Nitric oxide in nitrogen.
{(Nominal concentration 50 p.) Certificate of analysis. National Institute of Standards and
Technolegy, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1994) SRM 1684b. Nitric oxide in nitrogen.
(Nominal concentration 100 p.) Certificate of analysis. National Institute of Standards and
Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1994) SRM 2625a. Carbon dioxide in nitrogen.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 2628a. Nitric oxide in nitrogen.
(Nominal concentration 10 p.) Certificate of analysis. National Institute of Standards and
Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 2731. Hydrogen sulfide in nitrogen.

(Nominal concentration 20 pmol/mol.) Certificate of analysis. National Institute of Standards
and Technology, Gaithersburg, MD, USA.

Trahey, N. M. (ed.) (1995) NIST Standard Reference Materials Catalog 1995-96. NIST Spec.
Pub. 260. National Institute of Standards and Technology, Gaithersburg, MD, USA. 167 pp.

51




YO000CO00C000000000000000000000000000000G0000

52



—_—ZNFREDEUZELgL]d AUOOLOEC=S<Z0UW

JO00C00000CO0000OOOCOOOOOOOOOOOOOOOOOOOOOOOOOOO0C



YOO000000CO000000000000000000000000N000ND0000

INSTRUMENTAL AW LOOXXT=<Z0LW




CLB-1 - CLB-2

COOOOOOOCOOOOOCOCOOOCLOOOCOOLOLOCOLOOLOOOOOOOOLC

Mixtures in Iso-octane of Individual Chlorinated Biphenyl.
(PCB) Compounds

National Research Council of Canada (Canada)

Description:

CLB-1 is a set of four mixtures of pure, synthetic chlorinated biphenyls (PCBs) in isooctane.
The set includes 51 compounds, and composition of each mixture has been selected to assure
easy chromatographic resolution of the components. To help assess the resolution of the
separation, each mixture contains a pair of congeners which elute closely. CLB-1-D contains
the group of PCBs which were tentatively determined in CRM HS-1 and HS-2. CLB-2 is a
soljution of all 13C-labelled 2,2'.4,4',5,5'-hexachlorobiphenyl (IUPAC 153) in iso-octane. This
material Is intended for use in quantitative analysis of PCBs using GC/MS techniques.

Certifled concentrations of PCB congeners (ug/mL; * are resclution testing
pairs):

PCB Value PCB Value PCB Value
CcLB-1-A

18 11.8 54 16.6 153 2.1
31 6.6 77 5.5 156 i.5
40 4.9 86 * 2.9 169 1.2
44 : 5.9 87 * 3.8 209 1.7
49 7.6 121 3.1

CLB-1-B

15 91.9 128 4.9 202 > 3.6
52 15.2 143 5.7 205 3.2
60 3.9 154 6.2 207 3.8
108 10.8 173 * 2.3 208 2.4
1056 4 182 . 3.8 209 2.8
CLB-1-C

15 138.5 171 * 5.2 199 * 4.8
114 6.3 183 6.6 201 * 7
i29 8.3 185 3.5 203 > 5.1
137 8.3 189 4.7 206 6.7
153 7.4 191 5 209 5.1
CLB-1-D

15 76.7 151 5 194 2.4
101 8.9 1563 3.3 195 2.6
118 3.9 170 3 196 * 3.3
138 4.2 180 2.8 201 . 3.6
141 2.8 187 3.2 209 2.7
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CLB-1 - CLB-2 (cont.)

CLB-2
PCB Value
153 23.1

Order information:

CLB-1 can be purchased for C$220 per unit (set of 4 1-mL ampoules), and CLB-2 for C$250

per unit (set of 4 0.5-mL ampoules). Price subject to change without notice. Please contact
NRCC.

References:

Ballschmiter, K., and M. Zell (1980) Analysis of polychlorinated biphenyls (PCB) by glass
caplillary gas chromatography Fresenius 7, Anal. Chem., 302:20-31.

National Research Counci! Canada (1992) CLB-1. Mixtures in iso-octane of individual
chlorinated biphenyl (PCB) compounds. Description sheet. National Research Councll Canada,
Marine Analytical Standards Program, Halifax, Nova Scotia, Canada.
National Research Council Canada (1992) CLB-2. Solution in iso-octane of 13C-labelied
2,2',4,4',5,5'-hexachlorobiphenyl. Description sheet. National Research Council Canada,
Marine Analytical Standards Program, Halifax, Nova Scotia, Canada.
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CRM 034 through 183

Organic Compounds for Elemental Analysis

Community Bureau of Reference (Belgium)

Description:

Homogeneity has been demonstrated at the 1 mg level. No further information available,

Certifiead concentrations (pg/g dry weight):

Element Value Uncertainty (1)
CREM 034 bis(Diethyitinchloride) oxide (C4H,,Cl,08n,)
C 218.1 0.4
H 45.4 0.3
Cl 160.8 0.5
O 36.8 0.6
Sn 538.0 0.7
CRM 035 Triphenylleadimidazole {C,,HgN,Pb)
C 498.7 0.5
H 36.1 0.4
N 54.9 0.3
Pb 409.6 0.7
CRM 036 Mercurisuccinimide (CgHgHgN,0,)
C 242.3 0.4
H 20.3 0.3
N 70.6 0.4
O 161.1 0.6
Hg 505.7 0.6
CRM 071 N-{4-Bromophenyl)-N-(2-chloro-4-nitrophenyl) thiourea (C,3HgBrCIN;O,8)
C 403.9 0.3
H 23.7 0.3
Br 206.5 0.4
Cl 91.7 0.5
N 108.5 0.5
O : 82.8 0.4
8 83.0 0.5
CRM 072 N-(4-Chloro-4-nitrophenyl)-N-(4-iodophenyl) thiourea (C,3HgClIIN;O,8)
C 361.3 1.0
H 21.0 0.4
Cl 81.1 0.8
I 293.2 0.8
N 96.5 0.6
(o] 73.3 0.8
S 73.5 0.5
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CRM 034 through 183 (cont.)

Element Value Uncertainty (+)
CRM 073 1-[1-(4-Bromophenyimethyl)-4-piperidinyl]-s-chloro-2-(trifluoromathyl)-
‘ 1H-benzimidazole (C,4H,4BrCIF N,)
Cc 507.9 0.5
H 38.4 0.2
Br 169.0 0.5
Cl : 74.9 0.7
F 120.7 . 0.4
N B88.8 0.5
CRM 127 Tetramethylammonium tetraphenylborate
C 855.0 0.6
H 82.1 0.3
N 35.5 0.4
B 27.4 0.1
CRM 183 Bis(triphenylphosphine)-copper-trifluoromethanasulfonate
C 602.9 0.4
H 41.2 0.3
F 77.1 0.6
S 43.5 0.7
P 84.2 0.6
Cu 85.4 0.8

Order information:

These CRMs can be purchased for ECU100 per unit (1 - 5 g). Price includes handling and normal

postage within the European Union except when special handling is required. Price subject to
change without notice. Please contact BCR. -

Reference:

Community' Bureau of Reference (BCR) (1994) Reference Materials. Community Bureau of
Reference, Commission of the European Communities, Directorate General for Sciencs,
Research and Development, 200 rue de |a Loi, B-1049 Brussels, Belgium. 86 Pp.
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CRM 046 through 370

Polycyclic Aromatic Hydrocarbons
Community Bureau of Reference (Beigium)

Description:

These standards are representative of the many polycyclic aromatic compounds present in the
environment which are known or suspected to be carcinogenic, The certified purity -of these
materials ranges from 99.0 to 99.8%. The standards are available in units of 100 mg of
homogeneous powder in screw-capped amber vials unless noted.

Standards of certified purity:

Polycyciic aromatic hydrocarbons (100 mg vials)

CRM o048
CRM 047
CRM 048
CRM 049
CRM 050
CRM 051R
CRM 052
CRM 053
CRM 077
CRM 078
CRM 079
CRM o080
CRM 081R
CRM 091
CRM .092
CRM 083
CRM 094
CRM 085
CRM 096
CRM 097
CRAM 133

Benzo[b]chrysene
Benzo[b)fluoranthene
Benzo[K]fluoranthene
Benzo[jfluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Benzo[ghi]perylene
Indenof1,2,3-cd]pyrene
1-Methyichrysene
2-Methylchrysene
3-Methylchrysene
4-Methylchrysene
5-Methylchrysene
Anthanthrene
10-Azabenzo[a]pyrene
1-Methylbenz[a]anthracene
Dibenz[a,clanthracens
Dibenz[a,jlanthracene
Dibenzo[a,fjpyrene
Benzo[a]fluoranthene
Dibenzo[a, s]pyrene

Nitro-polycyclic aromatic hydrcarbons

20 mg vials

CRM 152
CRM 265
CRM 266
CRM 267
CRM 268
CRM 269
CRM 270
CRM 271
CRM 272

Dibenz[a,]acridine
Dibenzol[a, e]fluoranthene
7H-Dibenzo[¢,glcarbazole
Indeno[1,2,3-cd]fluoranthene
Dibenzol[a,/lpyrene

Chrysene

Triphenylense
Benz[ajanthracene

Coronene

57

CRM 134
CRBM 135

CRM 136
CRM 137

CRM 138
CRM 139
CRM 140 -
CRM 153
CRM 154
CHM 155
CRM 1586
CRAM 157
CRM 158
CRM 159
CRM 160
CHM 168
CRM 177

10 mg vials

CRM 305
CRBM 306 -
CRM 307
CRM 308
CRM 309
CRM 310
CRM 311
CRM 312

Benzo[cJphenanthrene
Benzo[b]naphtho[2,1-
dlthicphene
Benzo[b]naphtho[2,3-
dlthicphene
Benzo[b]naphtho[1,2-
dlthiophene
Dibenz[a,hlanthracene
Benzo[ghilfiuoranthene
Benzo|c]chrysene
Dibenz[a,hlacridine
Dibenz[a,facridine
Dibenz[a,c]acridine
Dibenz[c, hlacridine -
Benz{a]acridine
Benz[dacridine
Dibenzo[ a,h]pyrene
Fluoranthene
1-Nitropyrene

Pyrene

1-Nitropyrene
1-Nitronaphthalense
2-Nitronaphthalene
9-Nitroanthracene
6-Nitrochrysene
3-Nitroflucranthene
6-Nitrobenzo[ a]pyrene
2-Nitro-7-methoxy=-
naphtho[2,1-blfuran




CRM 046 through 370 (cont.)

Polychlorinated biphenyls (25 mg vials)

CRM 289 2,4'-Dichlorobiphenyl biphenyl
CRM 290 2,3,3'-Trichlorobiphenyl CRM 2986 2,2',3,4,4' 5-Hexachlo=-
CRM 291 2,4,4'-Trichlorobiphenyl robiphenyl
CRM 292 3,3",4-Trichlorobiphenyl CRM 297 2,2'.4,4'.5 5'-Hexachlo=-
CRM 293 2,2'5,5',-Tetrachloro=- robiphenyl

biphenyl 1 CRM 298 2,2',3,4,4',5,5'-Heptachlo=-
CRM 294 2,2',4,5,5',-Pentachloro=- robiphenyl

Oxygenated polycyclic aromatic hydrocarbons {10 mg vials)

CRM 337 Dibenzo[b, d]furan CRHM 340 Benzo[b)naphto[1,2-d]furan

CRM 338 4H-Cyclopenta[deflphe=- CRM 241 Benzo[b]naphto[2,1-d]furan
nanthrene-4-one CRM 342 Benzo[a]fluorenone

CRM 339 Benzo[c,d]pyren-6-one CRM 343 3-Hydroxybenzo[a]pyrens

Order information:

These CRMs can only be ordered via authorized distributors. Please contact BCR for prices and
availability.

Reference:
Community Bureau of Reference (BCR) (1994) Reference Materials. Community Bureau of

Reference, Commission of the European Communities, Directorate General for Science,
Research and Development, 200 rue de la Loi, B-1049 Brussels, Belgium. 86 pp.
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CRM 365

Polychlorinated Biphenyls in Isooctane
Community Bureau of Reference (Belgium)

Description:

No information available.

Certified concentrations (pg/g):

Congener Value Uncertainty () Congener Value Uncertainty (+)
PCB 8 11.4 0.3 PCB 101 14.4 0.6
PCB 20 5.2 0.9 - PCB 118 14.9 0.8
PCB 28 24.8 1.1 PCB 138 8.6 0.6
PCB 35 14.3 0.8 PCB 153 14.2 0.6
PCB 52 14.8 0.6 PCB 180 15.2 0.6

Order information:

These CRMs can only be ordered via authorized distributors. Please contact BCR for prices and
availability.

Reference:
Community Bureau of Reference (BCR) (1994) Reference Materials. Community Bureau of

Reference, . Commission of the European Communities, Directorate General for Science,
Research and Development, 200 rue de la Loi, B-1049 Brussels, Belgium. 86 pp.
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CSK Potassium lodate

Potassium lodate
Sagami Chemical Research Center (Japan)

Available from:

Wako Chemicals USA Wako Chemicals GmbH - Wako Pure Chemical
1600 Bellwood Rd. Nissanstr. 2, 4040 Neuss 1 Industries Ltd.
Richmond, VA 23237 WEST GERMANY 1-2, Doshomachi 3-Chome
USA Chuo-Ku, Osaka

JAPAN

Description:

The standard solution of 0.01000 N potassium iodate (KIO,) for use in the analysis of dissolved
oxygen is prepared by Wako under the supervision of the Sagami Chemical Research Center of
Japan. The solution has the highest accuracy and stability possible. The solutions are sealed in
glass bottles and sterilized. These standard solutions were used in the Cooperative Study of the

Kuroshio and Adjacent Regions (CSK) Program of UNESCO/IOC, 1965-1979, and in other
programs,

Order information:

CSK potassium iodate solution can be purchased for US$190 per unit (300 mL) from Wako USA.

Price subject to change without notice. Prices from Wako West Germany and Wako Japan not
available.

References:

Ambe, M., J. Kajiwara, T. Yoshihara, and K. Sugawara (1975) Preparation of the standard

solutions of nitrate and their application to seawater and freshwater. Jd. Oceanogr. Soc. Japan,
31:85-92. '

‘Ambe, M. (1978) Note of the experience in the preparation of CSK standard solutions and the
ICES-SCOR Intercalibration Experiment, 1969-1970. Mar, Chem., 6:171-8.

Sagami Chemical Research Center (19887) General guide to the use of CSK standard solutions,
No.1. S8agami Chemical Research Center, Sagamihara, Kanagawa Prefecture, Japan,
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DACS-1B, OACS-1 and PSP-1

Certified Calibration Solution for Domoic Acid, Okadaic
Aclid, and Paralytic Shellfish Poisoning Toxins
National Research Council (Canada)

Description:

Domoic acid {DACS-1B) and okadaic acid (OACS-1) were the toxins responsible for diarrhetic
shellfish poisoning from the ingestion of toxic mussels in Canada in 1987. A major research
‘effort was undertaken by NRCGC on the chemistry and determination of domoic acid (1988), and
a description of the analytical methodology used during the shelifish poisoning episode can be
found in Quilliam and Wright (1989). PSP-1 contains individual solutions of saxitoxin (STX-1),
neosaxitoxin (NEO-1), and a mixture of gonyautoxin 2 and 3 (GTXB-1), toxins associated with
paralytic shellfish poisoning.

bomoic acid conc.entl.'ation {ng/mL):

8% pg/mL in acetonitrile/water mixture (1:9 viv).

Order information:

DACS-1B can be purchased for US$190 per unit (sef of 4 0.5-mL ampoules), OACS-1 for

US$220 per unit (set of 4 0.5-mL ampoules), and PSP-1 for US$390 per unit (set of 4 0.2-mL
ampoules). Price subject to change without notice. Please contact NRCC. .

References:

National Research Council Ganada (1995) DACS-1B. Certified calibration solution for domoic
acid. Information sheet. National Research Council Canada, Marine Analytical Standards
Program, Halifax, Nova Scofia, Canada. '

National Research Council Canada (1995) OACS-1. Certified calibration solution for okadaic
acid. Information sheet. National Research Council Canada, Marine Analytical Standards
Program, Halifax, Nova Scotia, Canada.

National Research Council Canada {1995) PSP-1, Certified calibration solutions for paralytic
shellfish poisoning toxins. Information sheet. National Research Council Canada, Marine
Analytical Standards Program, Halifax, Nova Scotia, Canada.

National Research Council Canada (1989) MACSP Update. Instrument calibration solution for
domoic acid, DACS-1. Information sheet. National Research Council Canada, Institute for
Environmental Chemistry, Ottawa, Canada.

Quilliam, M. A., and J. L. C. Wright (1989) The amnesic shellfish poisoning mystery. Anal.
Chem., 61(18):1053A-60A.
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GBW 06104 - 06408

Organic Compounds

National Research Center for Certified Reference Materials (China)
Description:

No information available,

Available compounds:

Compound ~ NRCCRM number Purijty Price
(mole percent) {US$)
Benzene GBW 06104 99.95 40
alpha-BHC GBW 06401 99.9 45
beta-BHC GBW 06402 - 99,2 45
gamma-BHC GBW 06403 99.97 45
delta-BHC GBW 06404 99.9 45
4,4'-DDT GBW 06405 100 55
2,4-DDT - GBW 06406 99.5 45
4,4'-DDE GBW 06407 89.9 45
4,4-DDD GBW 086408 99.7 45

Order information:

These CRMs are available in 5 g quantities. Price subject to change without notice. Please
contact NRCCRM.

Reference:

National Research Center for CRMs (1895) Certified reference materials catalog. State Bureau
of Technical Supervision, National Research Center for Cerlified Reference Materials, Office of
Certified Reference Materials, Hepingjie, Chacyangqu, Beijing, China. 147 pp.
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GBW 07501 - 07514

Minerals for Electron Microprobe Analyses
National Research Center for Certified Reference Materials (China)

Description:

No further information available.

Certified concentrations (pg/g):
CRM Mineral Element Value
GBW 07501 Galena

Pb 86.35 S 13.44
GBW 07502 Sphalerite

S 32.76 Zn 66.33
GBW 07503 Cinnabar

Hg 13.63 86.00
GBW 07504 Barite

BaO 65.56 803 34.28
GBW 07505 Cerusite

PO 86.36 CO, {16.82)
GBW 07506 Scheslite

WO, 80.45 Ca0 19.39
GBW 07507  Mangano-columbite

NbOg 53.74 Ta,0p 25.92

FeO 6.65 MnO 12.47

Value in parenthesis is not certified.

Order Iinformation:

These CRMs are available for US$80 per unit except for GBW 07513 and 07514 which can be

CRM Mineral Element Value
GBW 07508 Cadmium telluride
. Cd 46.87 Te 53.39
GBW 07509 Cadmium selenide
Cd 58.48 Se 40.88
GBW 07510 Gallium arsenide
Ga 48.07 As 51.95
GBW 07511 Zinc selenide
Se 54.44 Zn 45.38
GBW 07512 Indium antimonide
In 48.59 Sb 51.45
GBW 07513 Indium phosphide
In =~ 78.51 P 21.12
GBW 07514 Indium arsenide
As 39.60 In 60.97

purchased for US$100. Price subject to change without notice. Please contact NRCCRM.

Reference:

National Research Center for CRMs (1995) Certified reference materials catalog. State Bureau
of Technical Supervision, National Research Center for Certified Reference Materials, Office of

Certified Reference Materials, Hepingjie, Chaoyangqu, Beijing, China. 147 pp.
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GBW 07701 - 07711

Synthetic Silicates for Spectral Analysis
National Research Center for Certified Reference Materials (China)
Description:

No information available.

Certified concentrations (ug/g):

GBN GBN GBN GBV GBN GBN GBN GBW GBN GBN  GBW
07701 07702 07703 07704 07705 07706 Q7707 07708 07709 07710 07711

Component : :
Value Value Value Value Value Valus Value Value Value Value Value

Li 15 18 23 33 63

113 213 5§13 1010 - -
Be 0.26 0.56 1.1 2.1 51 10 20 50 100 200 500
B 2.1 5.1 10.0 20 50 100 200 500 1000 - -
Ti 24 54 104 204 504 1000 2000 5000 10000 20000 -
v 2.8 5.8 10.8 20.8 51 101 200 500 1000 - -
Cr 2.3 53 10.3 20.3 50 100 200 500 1000 - -
Mn 27 57 107 207 507 1000 2000 5000 10000 - -
Co 2.6 56 10.6 20.6 50.6 101 200 500 - - -
Ni 2.6 5.6 10.6 20.6 50.6 101 200 500 - - -
Cu 2.0 5.0 10.0 20.0 50 100 200 500 1000 2000 5000
Zn 3.0 6.0 11.0 21 51 101 200 500 1000 2000 5000
As 2.0 5.0 10 20 50 100 200 500 - - -
Sr 5.0 8.0 13 23 53 103 203 500 1000 2000 5000
Y 2.0 5.0 10 20 50 100 200 500 - - -
Zr 2.2 5.2 10.2 20 50 160 200 500 1000 - -
No 2.3 5.3 10,3 20.3 50 100 200 500 .- - -
Mo 0.21 0.51 1.0 2.0 5.0 10 20 50 100 200 500
Ag - 0.064 0.11 0.21 0.51 1.0 2.0 50 100 20 50
Cd 0.022° 0.052 0.10 ¢.20 0.50 1.0 2.0 5.0 100 20 50
Sn 0.28 0.58 1.1 2.1 51 10 20 50 100 200 500
Sb 0.28 0.58 1.1 2.1 5.1 10 20 50 100 200 500
Ba 24 54 104 204 504 1000 2000 5000 10000 - -
La 2.1 5.1 10 20 50 100 200 500 - - -
Ce 2.0 5.0 to.0 20 50 100 200 500 1000 - -
Yb 0.2 0.50 1.0 20 5 10 20 50 100 - -
w 0.20 0,50 1.0 2.0 5.0 10 20 50 100 200 500
Pb 2.5 5.6 10.5 20.5 50 100 200 500 1000 2000 5000
Bi 0.31 0.6t 1.1 2.1 51 10 20 50 100 200 -
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GBW 07701 - 07711 (cont.)

Noncertified concentrations (upg/g):
.GBW 07701

Component Value

Ag 0.034

Order information:

These CRMs are available for US$70 per unit (60 g). Price subject to change without notice.
Please contact NRCCRM.

Reference:
National Research Center for CRMs (1995) Certified reference materlals catalog. State Bureau

of Technical Supervision, National Research Center for Certified Reference Materials, Office of
Certified Reference Materials, Hepingjie, Chaoyangqu, Beijing, China. 147 pp.
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GBW 07712 - 07720

Synthetic Limestones for Spectral Analysis
National Research Center for Certified Reference Materials {China)

Description:
No information available.
Certified concentrations (ug/g):

G GBN GBwv GBw . GBN
07712 07713 07714 07715 07716

Component
Value Value Value Value Value

Li 3.2 6.2 11.2 21 51
Be 0.22 0.52 1.0 2.0 5.0
B 22 52 10 20 50
Ti 31 61 111 210 510
" 3.2 . 6.2 11.2 21 51
Cr 2.3 5.3 10.3 20.3 50
Mh 37 67 117 217 517
Co 2.3 5.3 10.3 20.3 50
Ni 2.1 5.1 10 20 50
Qu 2.2 5.2 10.2 20 50
Zn 3.0 6.0 11 21 51
Ga 2.8 5.8 10.8 20.8 51
As 2.2 5.2 10.2 20 ‘50
Sr 170 200 250 350 650
Y 2.1 5.1 10 20 50
Zr 4.0 7.0 12 22 52
No 2.5 5.5 10.5 20.5. 50.5
Mo  0.21 0.51 1.0 2.0 5.0
Ag - 0.06 0.11 0.21 0.51
cd - 0.05 0.1 0.2 0.5
Sn  0.28 0.58 1.1 2.1 5.1
Sb 0.21 0.51 1.0 2.0 5.0
Ba 24 54 104 204 504
La 2.6 5.6 10.6 20.6 50.6
Coe 2.8 5.8 11 21 51
Yb 0.22 . 0.52 1.0 2.0 5.0
W 022 0.52 1.0 2.0 5.0
Pb 2.4 5.4 10.4 20.4 50
Bi  0.23 0.53 1.0 2.0 5.0
66

GBw BNV  GBwW GBwW

07717

Value

101
10
100
1010
101
100
1020
100
100
100
101
101
100
1150
100
102
100
10
1.0
1.0
10
10
1000
101
101
10
10
100
10

07718

Value

200
20
200
2000
200
200
2020
200
200
200
200
200
200
2150
200
202
200
20
2.0
2.0
20
20
2000
200
200
20
20
200
20

07718 07720

Value Value

500 -

50 100
500 -
5000 -
500 -

5000 10000

5§00 -
500 1000
500 1000
500 -
5150 -
500 -
50 100
5.0 10
5.0 10
50 100
50 100
5000 -
500 -
50 100
50 100
500 1000
50 100
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GBW 07712 - 07720 (cont.)

Noncertified concentrations (pug/g):
GBW 07712

Component Value

Ag 0.030
cd  0.023

Order information:

These CRMs are available for US$60 per unit (70 g). Price subject to change without notice.
Please contact NRCCRM.

Reference:
National Research Center for CRMs (1995) Certified reference materials catalog. State Bureau

of Technical Supervision, National Research Center for Certified Reference Materials, Office of
Certified Reference Materials, Mepingjie, Chaoyangqu, Beijing, China. 147 pp.
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GBW 08601 - 08620

Elements in Water ‘ ,
National Research Center for Certified Reference Materials (China)
Description:

No information available.

Certified concentrations (pg/g uniess noted):

CRAM Component  Value CRM Component  Value
GBW 08601 Pb 1.00 GBW 08608 (ng/g) Cd 10.0
GBW 08602 Cd 0.100 Pb 50
GBW 08603 Hg 0.0100 Cu 30
GBW 08604 F 1.00 Cr 50
GBW 08605 As 0.5¢0 Zn S0
GBW 08606 Chloride 22.0 . Ni 60
Nitrate 4.50 GBW 08609 Hg 1.00
Sulfate  38.0 GBW 08610 Ag 1000 {mg/L)
GBW 08607 Cd 0.100 GBW 08611 As 1000 (mg/L)
Pb 1.00 GBW 08612 Cd 1000 (mg/L)
Cu 1.00 GBW 08613 Co 1000 (mg/L)
Cr 0.500 GBW 08614 Cr 1000 (mg/L)
Zn 5.00 GBW 08615 Cu 1000 (mg/L)
“Ni 0.500 GBW 08616 Fe 1000 (mg/L)
GBW 08617 Hg 1000 (mg/L)
GBW 08818 Ni 1000 (mg/l)
GBW 08619 Pb 1000 (mg/L)
GBW 08820 ZIn 1000 {mg/L)

Order information:

These CRMs are available for US$30 per unit (100 mL except for GBW 08605 and 08609 which

are available in 20 mL quantities). Price subject to change without notice. Please contact
NRCCRM.

Reference:

National Research Center for CRMs (1995) Certified reference materials catalog. State Bureau
of Technical Supervision, National Research Center for Certitied Reference Materials, Office of
Certified Reference Materials, Hepingjie, Chaoyangqu, Bsijing, China. 147 pp.
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LGC1000 - LGC1006

Pesticide Solutions
Laboratory of the Government Chemist (UK)

Description:

These CRMs are a series of mixed pesticide solutions with certified values for each pesticide

concentration.

Available solutions:

CRM

LGC1000

LGC1001

LGC1002

LGC1003

Matrix Unit

Organochlorines pesticides in 2,2,4- 3 mL
trimethylpentane - Soln. 1

(~10 ng/g)

Organochlorines pesticides in 2,2,4- 3 mlL
trimethylpentans - Soln. 2
(~10 ng/g)

Organophosphorus pesticides in 3mL
acetonitrile - Soln. 1

(~10 ug/g)

Organophosphorus pesticides in 3 mL
acetonitrile - Soln, 2

(~10 ug/g)

69

Pesticides

2,4-DDT
4,4'-DDE
4,4'-DDT
4,4'-TDE
alpha-HCH
beta-HCH
Dieldrin
gamma-HCH
HCB

Aldrin
Endosulfan |
Endosulfan Il

" Endosulfan sulphate

Endrin
Heptachlor
Heptachlor epoxide

Chloropyifos-methyl
Etrimfos
Fenitronthion
Malathion
Methacrifos
Pirimiphos-methyl

Chlorfenvinphos
Chlorpyriphos
Diazonon

Ethion

Fenthion
Mecarbam
Parathion-methyl
Triazophos




LGC1000 - LGC1006 {(cont.)

CRM Matrix Unit
LGC1004  Triazines in water 50 mL
(~25 pg/L)
LGC1005 Urons in water -50 mL
(~25 pg/L)
LGC1006 Phenoxy acids in water 50 mL
(~25 pg/l)

Order Iinformation:

Pesticides

Atrazine
Siamizine
Terbutylazine
Trietazine

Chiortoluron
Diuron
Isoproturon

2,4-D
MCPA
Mecaprop

These CRMs can be purchased for £175 per unit. Price subject to change without notice. Please

contact LGC.

Reference:

Laboratory of the Government Chemist (1995) Certified Reference Materials. Office of
Reference Materials, Laboratory of the Government Chemist, Queen's Road, Teddingion,

Middlesex TW11 OLY, England.
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LGC1007

Pesticide Impregnated Cartridge
Laboratory of the Government Chemist {UK)

Description:
To supplement the range of aqueous pesticide solution CRMs, solid phase extraction cartridges
{C18 Bond-Elut) impregnated with organcchlorine pesticides have been produced. These can be
used to assess the efficiency of the desorption procedures applied to such cartridges.
LGC1007 Organochlorine pesticides on C18 cartridges 4,4'-DDE (~1.5 pg)

Dieldrin (~1.5 ug)

gamma-HCH (~1.5 pg)

Order Iinformation:

This CRAM can be purchased for £135 per unit {4 0.5-g cartridges). Price subject to change
without notice. Please contact LGC. ‘

Reference:
Laboratory of the Government Chemist (1995) Certified Reference Materials. Office of

Reference Materials, Laboratory of the Government Chemist, Queen's Road, Teddington,
Middlesex TW11 OLY, England,
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LGC1101 - LGC1801

Pure Pesticides

Laboratory of the Government Chemist (UK}

Description:

These pesticide samples of certified purity are intended for use as certified reference
materials in the analysis of technical grade pesticides, formulations and residues. They are
approved by the Collaborative International Pesticides Analytical Council Limited (CIPAC).

Available compounds:
Compound
Chlorinated compounds

2,4-DDE
2,4-DDT
4,4'-DDT

Aldrin
alpha-Endosulfan
alpha-HCH
beta-Endosuifan
- beta-HCH
Chlorbenside
Chlordane -
delta-HCH
Dichlobenil
Dichlone
Dicloran
Dieldrin *
Endrin
gamma-8HC
Hexachlorobenzene
o,p-TDE
p,p~TDE (olefin)
p,p'-TDE
p-~Dichlorcbenzene
Quintozene
Tecnazens

Organophosphorus compounds

Ethion
Macarbam
Mathidathion
Propetamphos
Thiabendazole

LGC number

LGC1109
LGC1111
LGC1112
LGC1123
LGC1119
LGC1101
LGC1120
LGC1102
. LGC11086
LGC1108
LGC1103
LGC1113
LGC1114
LGC11186
LGC1122
LGC1121
LGC1104
LGC1131
LGC1126
LGC1129
LGC1127
LGC1115
LGCi125
LGC1130

LGC1212
LGC1206
LGC1207
LGC1209
LGC1210
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Purity
{mole percent)

99.3
29.6
99.8
99.5
89.7
99.8
99.9
88.9
99.4
Technical
99.6
89.4
89.9
99.9
89.5 |
99.5
99.7
99,9
99.4
99.7
99.3
99.7
99.3
990.8

99.6
09.8
99.4
99.0
09.7

Price

(£)

60

60

40

60
40
60
40
60
40
40
60
40

. 40

40
40
40
40
40
60
40
60
40
40
40

60
40
40
40
40
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P11-01 - P18-01 ({cont.)

Phenoxy-acids and related compounds -

4-CPA

2,4-D (acid)

2,4-D (methyl ester)

2,4-DB

2,4-Dichlorobenzoic acid
2,4,5-T (acid)

2,4,5-T (methyl ester)
2,4,6-TBA (acid) .
Dichlorprop (2-ethylhexyl ester)
Dichlorprop

Fenoprop

MCPA (2-butoxyethyl ester)
MCPA (acid)

MCPB (acid)

Mecoprop (2-butoxyethyl ester)
Mecoprop (MCPP)

Substituted urea compounds

Chlorobromuron
Chlorotoluron
Isoproturon
Linuron
Monuron

L.GC1301
LGC1302
LGC1303
LGC1304
LGC1305
LGC1310
LGC1311
LGC1312
LGC1317
LGC1313
LGC13086
LGC1316
LGC1307
LGC1308
LGC1315
LGC1309

LGC1401
LGC1402
LGC1408
LGC1404
LGC1405

Heterocyclic and miscellaneous compounds

2,2'-Bipyridyl
4,4'-Bipyridyl
Anthraquinone
Asulam
Atrazine
Azobenzens
Bentranil
Biphenyi
Bromoxynil octancate
Bupirimate
Carbaryl
cis-Permethrin
Clofentezine
Cyanazine

DEET
Desmetryn
Dimethirimol
Dinobuton
Dinoseb
Dinoterb acetate
Dinoterb
Diphenyl sulphone
Diquat dibromide
Ethirimol

LGC1607
LGC1608
LGC1601
LGC1602
LGC1603
LGC1604
LGC1605
LGC1606
LGC1610
LGC1636
LGC1611
LGC1701
LGC1637
LGC1635
LGC1612
LGC1632
LGC1633
LGC1613
LGC1614
LGC16186
LGC1615
LGC1617
LGC1618
LGC1634
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99.8
899.7
99.7
99.2
99.7
99.8
99.7
899.0
99.4
99.7
99.5
99.8
899.7
89.9
99.5
99.7

99.8
99.8
99.5
99.5
99.8

99.9
99.9
99.8
99.5
99.3
99.9
99.3
99.9
99.5
99.9
99.8
99.1
99.8
99.4
99.0
98.5
998.7
98.1
98.5
98.9
99.7
99.9
100.0
99.6

40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40

40
40
60
40
40

25
25
40
40
40
40
40
40
40
40
40
30
40
40
40
25
40
40
40
40
40
40
40
40




P11-01 - P18-01 (cont.)

Heterocyclic and miscellaneous compounds (cont.)

loxynil , LGC1620 89.9 40
loxynil octanoate LGC1621 99.2 40
Metalaxyl LGC1638 99.7 60
Methyl mercury chloride LGC1502 >08 40
Nicotine LGC1801 99.4 65
Paraquat dichloride LGC1622 100.0 40
Pentachlorophenol LGC1623 59.3 40
Piperonyl butoxide L.GC1625 94.8 40
Pirimicarb LGC1626 99.8 40
Prometryn LGC1627 99.6 40
Trietazine LGC1631 99.3 25

Order information:

These samples are available in 0.25-g quantities in screw capped vials unless noted. Price
subject to change without notice. Please contact LGC.

Reference:

Laboratory of the Government Chemist (1995) Certified Reference Materials. Office of
Reference Materials, Laboratory of the Government Chemist, Queen's Road, Teddington,
Middlesex TW11 OLY, England.
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LGC1301 - LGC1314

Spectrochemical Materials
Laboratory of the Government Chemist {UK)

Description:

These CRMs are intended for use in the analysis of low concentrations of metals in ocils and
similar organic matrices using techniques that require oil-based calibrating solutions. These
materials consist of stable solids (decanoates or chelates) with certified metal content. The
certificates of analysis include recommended methods of preparing 100 ppm solutions by
dissolving the solid in a solubiliser (naphthenic acid or 2-ethylhexanoic acid and xylene) and
adding & diluent (such as white spirit, dioctyl sebacate or a mineral oil).

Available compounds:

Compound : LGC number Metal content (mg/g)

Aluminum tris{ethyl acetoacetonate) LGC1301 66
Barium (IlI) decanoate LGC1302 285
Cadmium (ll) decanoate LGC1303 247
Calcium (lI) decanoate LGC1304 105
Chromium (lll) decanoate ‘ LGC1307 107
Cobalt (ll) decancate LGC1305 144
Copper (i) decanoate LGC1306 159
Iron (Ill) decancate LGC1308 101
Lead (ll) decanoate LGC1309 377
Magnesium (II) decanoate LGC1310 66
Manganese (ll} decanoate LGC1311 136
Nickel (ll) decanoate LGC1312 154
Silver decanocate LGC1313 386
Vanadyl bis(acetoacetonate) LGC1316 192
Zinc (ll) decanoate LGC1314 162

Order information:

These CRMs can be purchased for £40 per unit (5-g vials). Price subject to change without
hotice. Please contact LGC.

Reference:
Laboratory of the Government Chemist (1995) Certified Reference Materials. Office of

Reference Materials, Laboratory of the Government Chemist, Queen's Road, Teddington,
Middlesex TW11 OLY, England.
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LGC2008 - LGC2012

'Spectroscopic Certified Reference Materials
Laboratory of the Government Chemist (UK)

Description:

These CRMs are intended for use in calibrating spectroscopic techniques.
Available CRMs:

LGC2010 UV-VIS Wavelength standard

This CRM is for use in the varification and calibration of the wavelength scale of ultraviolet-
visible absorption spectrometers. It is a sealed silica cuvette containing a solution of Ho arid Nd
oxides in a dilute perchloric acid matrix. The standard has been certified for wavelength

location for sixteen peaks in the spectral range from 219 to 865 nm at three spectral
bandwidths (0.5, 1 and 2 nm).

LGC2011 UV-VIS Wavelength standard

This CRM is for use in the varification and calibration of the wavelength scale of ultraviolet-
visible absorption spectrometers. It is a set of four sealed cuvettes consisting of three
solutions of varying concentrations and a blank. The three solutions provide a range of certified
absorption values when measured against the blank supplied. Each solution is certified at four

wavelengths {299, 394, 512 and 719 nm) at a bandwidth of 1 nm. Instrumental thermostatting
is required..

LGC2010 IR Wavelength standard

This CRM is for use in the varification and calibration of the wavelength scale of mid infrared
absorption spectrometers. It is a solution of polystyrene in hexane in a sealed glass ampoule.
The user is required to prepare a coating of a specified IR transparent substrate. The standard
has been certified for wavelength location of four peaks: 3026, 1601, 1028 and 698 cm™",

LGC2008 SEM-EDX Metal standard

This CRM is for use in the varification of results obtained when determining a light element in a
heavy element matrix by energy dispersive x-ray microanalysis and is normally 1% Al in Fe.
Itis 5 x 5 x 10 mm Iingots. One of the 5 x 5 mm faces has been highly polished.

Order information:

The price of these CRMs are as follows: LGC2008, £175 per unit (5 x 5 x 10 mm ingot);
LGC2010, £755 per unit (4 cuvettes); LGC2011, £259 per unit (1 cuvette); and LGC2012,
£110 per unit (set of five). Price subject to change without notice. Please contact LGC.

Refsrences:

Laboratory of the Government Chemist (1995} Certified Reference Materials. Office of
Reference Materials, Laboratory of the Government Chemist, Queen's Road, Teddington,
Middlesex TW11 OLY, England.

Laboratory of the Government Chemist (1995) Certificate of measurement. LGC2010. UV-
visible wavelength standard. Certified Reference Materials. Office of Reference Materials,
Laboratory of the Government Chemist, Queen's Road, Teddington, Middlesex TW11 OLY,
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LGC2008 - LGC2012 (cont.)

England.

‘Laboratory of the Government Chemist'(1995) Certificate of measurement. LGC2011. UV-

visible absorbance standard. Cerlified Reference Materials. Office of Raference Materials,
Laboratory of the Government Chemist, Queen's Road, Teddington, Middlesex TW11 OLY,
England.

Laboratory of the Government Chemist (1995) Certificate of measurement. LGC2012. IR
wavenumber standard. Certified Reference Materials. Office of Reference Materials,
Laboratory of the Government Chemist, Quesn's Road, Teddington, Middlesex TW11 OLY,
England.
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LGC4002 - LGC4009

Elemental

Microanalysis

Laboratory of the Government Chemist (UK)

Description:

These CRMs are intended for use in slemental composition analysis,

Available compounds:

LGC number

LGC4002
LGC4003
LGC4004
LGC4005
LGC40086
LGC4007
LGC4008
LGC4009

Acetanilide

Benzoic acid

4-Chlorobenzoic acid
Cyclohexanone-2,4-dinitrophenylhydrazone
Triphenylphosphine

Arachidic acid

4-Bromobenzoic acid

2-lodobenzoic acid

Order information:

These CRMs can be purchased for between £58 and 75 per unit (1-g vials). Price subject to

change without notice. Please contact LGC.

References:

Laboratdry of the Government Chemist (1995) Certificate of measurement. LGC4002.
Acetanilide (CzHoNOQ). Certified Reference Materials. Office of Refersnce Materials, Laboratary

Certified elements

C,H N
O

Cl

N

P

C,H
Br

|

of the Government Chemist, Queen's Road, Teddington, Middlesex TW11 OLY, England.

Laboratory of the Government Chemist (1995) Certificate of measurement. LGC4003. Benzoic
acid (C;HgO,). Certified Reference Materials. Office of Reference Materials, Laboratory of the

Government Chemist, Queen's Road, Teddington, Middlesex TW11 OLY, England.

Laboratory of the Government Chemist (1995) Certificate of measurement. LGC4004.
4-Chlorobenzoic acid (C,HsCIO,). Certified Reference Materials. Office of Reference Materials,

Laboratory of the Government Chemist, Queen's Road, Teddington, Middlesex TW11 oLy,

England.

Laboratory of the Government Chemist (1995) Certificate of measurement. LGC4005.
Cyclohexanone-2,4-dinitrophenylhydrazone (Cy2H14,0,4N,). Certified Reference Materials.

Office of Reference Materials, Laboratory of the Government Chemist, Queen's Road,

Teddington, Middlesex TW11 OLY, England.

Laboratory of the Government Chemist (1995) Certificate oflmeasurement. LGC4006.
Triphenylphosphine (C,gH,5P). Certified Reference Materials. Office of Reference Materials,

Laboratory of the Government Chemist, Queen's Road, Teddington, Middiesex TW11 OLY,

England,
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LGC4002 - LGC4009 {cont.)

Laboratory of the Government Chemist (1995) Certificate of measurement. LGC4007.
Arachidic acid (C,4H,,0,). Certified Reference Materials. Office of Reference Materials,

Laboratory of the Government Chemist, Queen's Road, Teddington, Middlesex TW11 OLY
England.

Laboratory of the Government Chemist (1995) Certificate of measurement. LGC4008.
4-Bromobenzoic acid (C;HgBrO,). Certified Reference Materials. Office of Reference Materials,

Laboratory of the Government Chemist, Queen's Road, Teddington, Middlesex TW11 OLY,
England.

Laboratory of the Government Chemist (1995} Certificate of measurement. LGC4009.
2-lodobenzoic acid (C;HglO,). Certified Reference Materials. Office of Reference Materials,

Laboratory of the Governmant Chemist, Queen's Road, Teddington, Middlesex TW11 OLY,
England.

79




(

O

RM 432 - RM 443

PCDDs and PCDFs in Isooctane

Community Bureau of Reference (Bslgium)

Description:

These RMs are pure compound calibration solutions. They consist of 1.2 mL of solution in a
sealed thick wall amber glass ampoule with screw cap and a septum.

RM Compound Noncertified
mass fraction (mg/kg)

RM 432 2,3,7,8-TCDD . 6.00

RM 433 1,2,3,7,8-PCDD 6.00

RM 434 1,2,3,4,7,8-HCDD 1.00

RM 435 1,2,3,6,7,8-HCDD 6.0

BRM 436 1,2,3,7,8,9-HCDD ] 6.00

AM 437 2,3,7,8-TCDF 6.00

RM 438 1,2,3,7,8-PCDF - 6.00

RM 439 2,3,4,7,8-PCDF 6.00

RM 440 1,2,3,4,7,8-HCDF 6.00

RM 441 1,2,3,6,7,8-HCDF 6.00

RM 442 1,2,3,7,8,9-HCDF 1.00

RM 443 2,3,4,6,7,8-HCDF 3.00

Order information:

These CRMs can only be ordered via authorized distributors. Please contact BCR for prices and
availability.

Reference:

Community Bureau of Reference (BCR) (1995) Reference Materials. Addendum 1995.
Community Bureau of Reference, Commission of the European Communities, Directorate General
for Science, Research and Development, 200 rue de la Loi, B-1049 Brussels, Belgium. 12 pp.
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SEM Magnification Reference Material
National Institule of Standards and Technology (USA)

Description:

This BM is intended primarily for use in checking the magnification scale of a scanning electron
microscope (SEM) over a wide range of magnifications, from less than 100 X to greater than
300,000 X. RM 8080 contains structures in both X and Y dimensions, ranging in nominal pitch
from 0.2 pm to 3000 pm and is useful at both high and low accelerating voltages. RM 8090 is
the thickness of a silicon wafer and thus can be inserted in the modern automated measurement
systems. BRM is an advenced issue of SRM 2090.

Order Iinformation:

RM 8090 can be purchased for US$166 per unit. Price subject to change without notice. Plsase
contact NIST.

Refersnce:
National Institute of Standards and Technology (1995) RM 8090. SEM magnification reference

material. Certificate of analysis. National Institute of Standards and Technology, Gaithersburg,
MD, USA. |
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RM 8416

Microcrystalline Cellulose
Agriculture and Agri-Food (Canada)

Description:

RM 8416 is intended for use in evaluating analytical methods and instruments used for the
determination of minor and trace constituent elements in food, agricultural, and biological
materials. RM 8416 was prepared and characterized by the Centre for Land and Biological
Resources Research, Agriculture and Agri-Food Canada and is distributed by NIST. The source
of material for this RM was Avicel microcrystaliine cellulose, type PH 101, obtained froma
commercial source in Canada. Lot analysis was 98.4% cellulose, with not more than 0.001%
heavy metals, with nominally 50 um particle size. The dry bulk powder was sterilized with
60Co gamma radiation to 2.0 megarads. Material sieving was through nylon monofilament sieve
cloths supported in high density white polyethylene holders. Pairs of sieves with openings of
approximately 150 um/20 pm were used to yield a suitable narrow middle cut constituting the
RM. This fraction was blended in a polymethylmethacrylate V-configuration blender and
packaged into clean 150-mL brim capacity clear glass botlles with triseal (polyethylene)-lined
white polypropylene screw caps. Details of the praparation and characterization of RM 8416
can be found in Ihnat (1994a and 1994b), Ihnat ot al. (1994), and lhnat and Wolynetz (1994).

Best estimate concentrations (ug/g dry weight):

Element Value Uncertainty (t) Element Value Uncertainty (%)
N 200 200 Cu 0.015 0.012
Al 3.7 1.2 Se 0.002 0.002

Cl 80 50 Mo 0.01 0.01

Co 0.0017 0.0007 Cd 0.0002 0.0002
Ni 0.05 0.05 Pb 0.006 0.005

Information concentrations (ug/yg dry weight):

Element Value Element Value

B 0.2 Mn 0.03

F 0.005 Fe 2

Na 7 : n 0.1

P 7 As 0.001
S i0 Sr 0.02
Ca 5 - | 0.01

Vv 0.02 - Ba 0.1

Cr 0.05 Ha 0.0002

Order information:

A unit of RM 8416 contains 35-g of powdér in glass bottles and can be purchased for US$147
per unit. Price subject to change without notice. Please contact NIST.
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AM 8416 (cont.)
References:

lhnat, M. (1994a) Characterization (certification) of Corn Bran (NIST SRM 8433), Corn Starch
(NIST SRM 8432) and Microcrystalline Cellulose (NIST SRM 8416) reference materials for
essential and toxic major, minor and trace eiement constituents. Fresenius J. Anal. Chem,,
348:474-8, ‘

lhant, M. (1994b) Development of a new series of agricultural/food reference materials for
analytical quality control of elemental determinations. J. AOAC Internatl,, 77(6):1605-27.

lhnat, M., and M. S. Wolyneiz (1994) An interlaboratory characterization (certification)
campaign to establish the elemental composition of a new serues of agricultural/food reference

materials. Fresenjus J. Anal. Chem., 348:452-8.

lhnat, M., R. W. Dabeka, and M. S. Wolynetz (1994) Preparation and homogerieity
characterlzatlon of ten agricultural/food reference materials for elemental composition.

Eresenius J. Anal. Chem,, 348:445-51,

National Institute of Standards and Technology (1993) RM 8416. Microcrystalline cellulose.
National Institute of Standards and Technology, Gaithersburg, MD, USA.
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RM 8418

Wheat Gluten
Agricuiture and Agri-Food (Canada)

Description:

RM B418 is intended for use in evaluating analytical methods and Iinstruments used for the
determination of major, minor and trace constituent elements in flour and flour products, other
similar food, agricultural, and biological materials. RM 8418 was prepared and characterized
by the Centre for Land and Biological Resources Research, Agticulture and Agri-Food Canada
and is distributed by NIST. The source material for RM 8418 was food grade Whetpro-80 vital
wheat gluten from Canadian western spring wheat flour. The dry bulk powder was sterilized
with 80Co gamma radiation to 2.0 megarads. Material sieving was through nylon monofilament
steve cloths supported in high density white polyethylene holders. Pairs of sieves with openings
of approximately 200 pm/50 pm were used fo yield a suitable narrow middle cut constituting
the RM. This fraction was blended in a polymethylmethacrylate V-configuration blender and
packaged into clean 150-mL brim capacity clear glass bottles with triseal (polyethylene)-lined
white polypropylene screw caps. Details of the preparation and characterization of RM 8416
can be found in |lhnat (1994a and 1994b), Ihnat et al. (1994), and lhnat and Wolynetz (1994).

Best estimate concentrations (ug/g dry weight unless noted):

Element Value Uncertainty (%) Element Value Uncertainty (+)
N (%) 14.68 0.26 Co 0.010 0.006
Na (%) 0.142 0.011 Ni 0.13 0.04
Mg 510 47 Cu 5.94 0.72
Al 10.8 3.0 Zn 53.8 3.7

P (%) 0.219 0.015 Se 2.58 0.19
S (%) ' 0.845 0.085 Sr 1.71 0.26
Cl (%) 0.362 0.022 Mo 0.76 0.09

K 472 61 Cd 0.064 0.022
Ca 369 356 [ 0.060 0.013
Cr 0.053 0.013 Ba 1.563 0.26
Mn 14.3 0.8 Hg 0.0019 0.0006
Fe 54.3 6.8 Pb 0.10 0.05

Information concentrations (ug/g dry weight):
Element Value

0.4
0.43
0.04
2
0.02
3.6
0.4
0.01

QRIS A<T®
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RM 8418 (cont.)
Order information:

A unit of RM B418 contains 50-g of powder a glass bottie and can be purchased for US$147 per
unit. Price subject to change without notice. Please contact NIST,

References:

ihnat, M. (1994a) Characterization (certification) of three wheat fluors and a wheat gluten
reference material (NIST RM 8436, 8437, 8438 and 8418) for essential and toxic major,

minor and trace element constitusnts. Fresenius J. Anal, Chem,, 348:488-73.

Ihant, M. {1994b) Development of a new series of agricultural/food reference materials for
analytical quality control of elemental determinations. J. AQAC Internatl., 77(6):1605-27.

hnat, M., and M. S. Wolynetz (1994) An interlaboratory characterization (certification)
campaign to establish the elemental composition of a new series of agricultural/food reference

materials. Eresenius J. Anal. Chem,, 348:452-8.

thnat, M., R. W. Dabeka, and M. S. Wolynetz (1994) Prepal:ation and homogeneily
characterization of ten agricultural/food reference materials for elemental composition,

Eresenjus J. Apnal. Chem,, 348:445-51.

National Institute of Standards and Technology (1994) RM 8418. Wheat gluten. Certificate of
analysis. National Insfitute of Standards and Technology, Gaithersburg, MD, USA.
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RM 8432

Corn Starch
Agrictlture and Agri-Food (Canada)

Description:

This BM is intended for use in evaluating analytical methods and instruments used for the
determination of minor and trace constituent slements in plant products and other similar food,
agricultural, and biological materials containing low elemental concentrations. RM 8432 was
prepared and characterized by the Centre for Land and Biological Resources Research,
Agriculture and Agri-Food Canada and Is distributed by NIST., The source material for RM 8432
was food grade corn starch obtained from Ontario, Canada. The dry bulk powder was stetilized
with 80Co gamma radiation to 2.0 megarads. Material sieving was through nylon monofilament
sieve cloths supported in high density white polyethylene holders. Pairs of sieves with openings
of approximately 80 pm/50 pm were used to yield a suitable narrow middle cut constituting
the RM. This fraction was blended in a polymethylmethacryiate V-configuration blender and
packaged into clean 150-mL brim capacity clear glass bottles with pulp/Saran-lined black
polypropylene screw caps. Details of the preparation and characterization of RM 8416 can be
found in Ihnat (1994a and 1994b), |hnat et al. (1994), and |hnat and Wolynetz (1994),

Best estimate concentrations (ug/g dry weight):

Element Value Uncertainty (+) Element Value Uncertainty (1)
N 670 340 Ni 0.02 0.02
Na 118 7 Cu 0.06 0.04
Mg 31 5 Zn 0.22 0.05
Al 1.9 1.0 Se 0.0009 0.0009
P 178 23 Sr 0.18 0.17
Cl 45 22 Mo 0.02 0.02

K 45 17 Cd 0.0003 0.0001
Ca 56 156 Hg 0.0011 0.0007
Mn 0.10 0.05 Pb 0.007 0.005
Co 0.0012 0.00086

Information concentrations (ug/g dry weight):

Element Value’

F 0.02
S 200

Cr 0.02
Fo 5

w 0.001

Order information:

A unit of RM 8432 contains 50-g of powder in glass bottles and can be purchased for US$147
per unit. Price subject to change without notice. Please contact NIST.
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RM 8432 (coni.)

References:

Ihnat, M. (1994a) Characterization (certification) of Corn Bran (NIST SRM 8433), Corn Starch
(NIST SRM 8432) and Microcrystalline Cellulose (NIST SRM 8416) reference materials for
essential and toxic major, minor and trace element constituents. Fresenius J. Anal. Chem,,
348:474-8.

thant, M. (1994b) Development of a new series of agricuitural/food reference materials for
analytical quality control of elemental determinations. J. AQAC Internatl, 77(6):1605-27.

lhnat, M., and M. S. Wolynetz (1994) An interlaboratory characterization (certification)
campaign to establish the elemental composition of a new series of agricultural/food reference

materials. Fresenius J. Anal. Chem,, 348:452-8.

ihnat, M., R. W. Dabeka, and M. S. Wolynetz (1994) Preparation and homogeneity
characterization of ten agricultural/food reference materials for elemental composition.

Eresenius J, Anal, Chem,, 348:445-51.

National Institute of Standards and Technology (1993) RM 8432. Corn starch. Certificate of
analysis. National instilute of Standards and Technology, Gaithersburg, MD, USA.
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RM 8464 - 8469

Pesticides '
National Institute of Standards and Technology (USA)

Description:

These RMs are provided as primary reference compounds of measured purity are intended for
use in the evaluation of procedures used on environmental samples.

Compound :

RM _ Compound
8464 Aldrin
8465 Dieldrin
84686 gamma-HCH
84867 4,4-DDE
8468 " Heptachlor
8469 4,4'-DDT

.Order information:

At the time of this writing, the prices for some of these materials were not available. RM 8466

can be purchased for US$180 per unit (100 mg) and RM 8467 for US$215 per unit. Prices are
subject to change without notice. Please contact NIST.

References:

National Institute of Standards and Technology (1992) RM 8466. 4,4-DDE. Report of
investigation. National Institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1992) RM 8467. T-Hexachlorocyclohexane

(Lindane). Report of investigation. National Institute of Standards and Technology,
Gaithersburg, MD, USA, -

National Institute of Standards and Technology (1992) RM 8469. 4,4-DDT. Report of
investigation. National Institute of Standards and Technology, Gaithersburg, MD, USA.

Trahey, N. M. (ed.) (1995) NIST Standard Reference Materials Catalog 1995-96. NIST Spec.
Pub. 260. National Institute of Standards and Technology, Gaithersburg, MD, USA. 167 pp.
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SRM 141c¢ through 2144

Microchemical Elemental Analysis
National Institute of Standards and Technology (USA)

Description:
These materials are highly purified chemicals used in evaluating microchemical procedures for
the determination of C, N, 8, H, Cl, F andfor Br in organic matter. SRM 142 is used for

microdeterminations of methoxyl ion (CH;O-).

Certifled composition (nominal weight percent):

SAM  Compound Element
C H 0 N Br cl . F S8 CHO

141¢c* Acetanilide 71.09 6.71 - 10.36 - - - - -
142 Anisic acid - - - - - - - 20.40
143c Cystine 29.99 5.03 26.63 11.66 - - - 26.69 -
148  Nicotinic acid 58.54 4.09 - 11.38 - . - - -
2141 Urea - - - 46.63 - - - - -
2142 o-Bromobenzoic acid - - - - 39.80 - - - -
2143 p-Fluorobenzoic acid - - - - - - 13.54 - -

2144 m-Chlorobenzoic acid - - - - “ 22.62 - - -

* SRM 141d in currently under preparation.
Order Iinformation:

These SRMs range in price from US$91 to US$122 per unit (2-g vial). Price subject to change
without notice. Please contact NIST, o .

References:

National Institute of Standards and Technology (1969) SRM 142, Anisic acid. Certificate of
analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1970} SRM 148. Nicotinic acid. Certificate of
analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA,

National Institute of Standards and Technology (1970) SRM 2141. Urea. Certificate of ahalysis.
National Institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1970) SRM 2142. o-Bromobenzoic acid.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1973) SRM 2144, m-Chlorobenzoic acid.
Certificate of analysis. National Institule of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology {1976) SRM 141c. Acstanilide. Certificate of
analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 141c¢ through 2144 (cont.)

National Institute of Standards and Technology (1982) SRM 2143. p-Fluorobenzoic acid.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1991) SRM 143c. Cystine. Certificate of
analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA. '
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SRM 185g through 2192

pH and pD Calibration Solutions
National Institute of Standards and Technology (USA)

Description:

These SRMs are intended for use in the preparation of solutions for calibrating electrodes for
pH and pD measuring systems. The pH value of the standards, pH(8), corresponds to log(i/ay}

where a is a conventional activity of the hydrogen ion referred to the standard state on the

molal scale. The pH or pD values, as a function of temperature, are reported in the Certificates
of Analysis and were detived from emf measurements of cells without liquid junction by the
method of calculation described in Bates (1962). SRMs 186le and 186lle, 191a and 192a, and
922 and 923 are each certified as an admixture only. SRM 188le and 186lle may be used to
prepare solutions with a pH of 6.863 at 25°C or a physiological buffer solution with a pH of
7.41 at 25°C. SRMs 2185, 2186l and 2188ll, 2191a, and 2192a are certified for use as an
admixture only and are used for preparation of known deuterium ion concentrations solutions in
pD determinations. Some of the materials used for the SRMs were purchased from commercial
sources and may contain impurities such as occluded water, free acid or alkali, chlorides,
sulfur or heavy metals.

SRM pH(S) Cost Unit
at 25°C Us$ size (g)
SRM 185¢ Potassium hydrogen phthalate 4,005 148 60
SAM 186le Potassium dihydrogen phosphate - 128 30
SRM 186lle Disodium hydrogen phosphate - 128 3o
SRM 187¢  Sodium tetraborate dscahydrate (Borax) 9.180 124 30
SHM 188 Potassium hydrogen tartrate 3.557 129 60
SRM 18%a  Potassium tetroxalate 1.681 144 65
S5RAM 191a  Sodium bicarbonate 10.011 142 25
SRM 192a  Sodium carbonate : 10.011 142 30
SRM 2193  Calcium carbonate 12.46 156 30
SRM 2185  Potassium hydrogen phthalate 4.518 1586 60
SRM 2186l Potassium dihydrogen phosphate 7.428 131 30
SRM 2186l Disodium hydrogen phosphate 7.428 131 30
SRM 2181a Sodium bicarbonate 10.732 158 30
SAM 2192a Sodium carbonate 10.732 158 3o

Order information:

Prices and unit quantities are listed above. Price subject to change without notice. Please
contact NIST.

References:

Bates, R. G. {1962) Revised standard value‘s for pH measurements from O to 95°C. J. Res.
National Bureau of Standards, 66A:179-84,

" National Institute of Standards and Technology (1968) SRM 2186-1 and SRM 2186-Il. Potassium

dihydrogen phosphate (2186-1). Disodium hydrogen phosphate (2186-Il). Certificate of analysis.
National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 185g through 2192 (cont.)

Nationa! Institute of Standards and Technology (1984) SRM 2185. Potassium hydregen

phthalate. pD standard. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA. :

National Institute of Standards and Technology (1991) SRM 185g. Potassium hydrogen

phthalate. Certificate of analysis. National Institute of Standards and Technology, Gaithersburg,
MD, USA.

National [nstitute of Standards and Technology (1993) SRM 187c. Sodium tetraborate

decahydrate (Borax). Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.,

National Institute of Standards and Technology (1994) SRM 2191a. Sodium bicarbonate. SRM

2192a. Sodium carbonate. Cerlificate of analysis. National Institute of Standards and
Technology, Gaithersburg, MD, USA.

Trahey, N. M. (ed.) (1995) NIST Standard Reference Materials Catalog 1995-96. NIST Spec.
Pub. 260. National Institute of Standards and Technology, Gaithersburg, MD, USA. 167 pp.
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SRM 610 - 617

Trace Elements In Glass Matrices
National Institute of Standards and Technology (USA)

Description:

These SRMs were produced and certified .to facilitate the development of trace analytical
methods. A glass support matrix (72% Si0,, 12% Ca0, 14% Na,0, 2% Al,O;) was spiked with

500, 50, 1 and 0.02 ppm each of 81 elements to produce the 4 sets of SAMs. The material was
preparaed in rod form and then sliced into 3- and 1-mm thick wafers. The certification process
for some of the spiked elements is underway.

Certified concentrations (ng/g):

Element Value Uncertainty (t) Element Value Uncertainty | (%)

SRM 610 and 611 ' SRM 614 and 615
Mn 485 10 K 30 1
Fe 458 8 Cu 1.37 0.07
Ni 458.7 4 Rb 0.855 0.005
Ab 425.7 0.8 Sr 45.8 0.1
Sr "515.5 0.5 Ag 0.42 0.04
Pb 426 1 Pb 2.32 - 0.04
Th 457.2 1.2 Th 0.748 0.0086
] ‘ 461.5 1.1 U 0.823 0.002
SHM 612 and 613 SRM 616 and 617 ‘
Fe 51 2 K 29 1
Ni 38.8 0.2 - Sr 41.72 0.05
Rb 31.4 0.4 Pb 1.85 0.04
Sr 78.4 0.2 Th . 0.0252 0.0007
Ag 22.0 0.3 .U 0.0721 0.0013
Pb 38.57 0.2
Th ‘ 37.79 0.08
U 137.38 0.08
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SRM 610 - 817 (cont.)
Noncertified concentrations (rg/g):

Element Value Uncertainty (+) Element Value Uncertainty (1)
SAM 610 and 611 SRM 614 and 615
B 351 - B 1.30 0.2
K 461 - Sc 0.59 0.04
Ti 437 - Ti 3.1 0.3
Co 390 - Fe 13.3 1
Cu 444 4 Co 0.73 0.02
Zn 433 - Ni 0.95 -
Ag 254 10 Ga 1.3 -
Au 25 - Cd 0.55 -
T 61.8 2.5 Sb 1.06 -
La 0.83 0.02
SRM 612 and 613 Eu 0.99 0.04
B az - Au 0.5 -
K 64 - i T 0.269 0.005
Ti 50.1 0.8 |
Mn 39.8 0.8 ; SRM 616 and 617
Co 35.5 1.2 B 0.20 0.02
Cu 37.7 0.9 Sc 0..026 0.012
Ba 41 - Ti 2.5 ° 0.7
La 36 - Fe 11 2
Ce 39 - Cu 0.80 0.09
Nd 36 - Ga 0.23. 0.02
Sm 39 - Rb 0.100 0.007
Eu 36 - S8b ) 0.078 0.007
Gd 39 - La 0.034 0.007
Dy as - Au 0.18 0.01
Er 39 - TI 0.0082 0.0005
Yb 42 -
Au 5 -
TI 15.7 0.3

Order information:

These SRMs consist of 3- and 1-mm wafers and can be purchased for between US$156 to
US$170 per set (6 wafers). Price subject to change without notice. Please contact NIST.

References:

National Institute of Standards and Technology (1992) SRM 610. Trace elements in & glass
matrix (3 mm wafer). SRM 611. Trace elements in a glass matrix (1 mm wafer). Nominal trace

element concentration 500 mg/kg (ppm)). Certificate of analysis. Nationa! Institute of
Standards and Technology, Gaithersburg, MD, USA,

National Institute of Standards and Technology (1992) SRM 612. Trace elements in a glass
matrix (3 mm wafer). SRM 613. Trace elements in a glass matrix (1 mm wafer). Nominal trace

slement concentration 50 mg/kg (ppm)). Certificate of analysis. National Institute of Standards
and Technology, Gaithersburg, MD, USA,

National Institute of Standards and Technology {1992) SRM 614. Trace slements in a glass
matrix (3 mm wafer). SRM 615. Trace elements in a glass matrix (1 mm wafer). Nominal trace
element concentration 1 mg/kg {ppm}). Certificate of analysis. National Institute of Standards
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SRM 610 - 617 (cont.)

and Technology, Gaithersburg, MD, USA,

National Institute of Standards and Technology (1992) SRM 616. Trace elements in a glass
matrix (3 mm wafer). SRM 617. Trace elements in a glass matrix (1 mm wafer). Nominal trace

element concentration 0.02 mg/kg (ppm)). Certificate of analysis. National Institute of
Standards and Technology, Gaithersburg, MD, USA.
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SRM 640b

Diffraction
National Institute of Standards and Technology (USA)

Silicon Powder 2g/d-Spacing Standard for X-Ray

Description:

This SRM was prepared for use as an external or internal 2o/d-spacing calibration standard
for powder diffractometry. SRM 640b is a high purity silicon powder prepared by grinding
electronic grade silicon rods, followed by jet milling to reduce particle size. The median
particle size is about 5§ um,

Certified lattice parameter (A):

Spacing Value Uncertainty (&)
(a) 5.430940 0.000035

Order Iinformation:

SRM 640b can be purchased for US$163 per unit (7.5-gram bottle). Price subject to change
without notice. Please contact NIST.

Reference:

National Institute of Standards and Technology (1987) SRM 640b. Silicon powder 2e/d-spacing
standard for x-ray diffraction. Certificate of analysis. National Institute of Standards and
Technology, Gaithershurg, MD, USA.
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SRM 674a

X-Ray Powder Diffraction Intensity Set
National Institute of Standards and Technology (USA)

Description:

This SRM consists of five different phases, bottled separately. These are: a-Al,O4 (corundum
structure), ZnO (wurtzite structure), TiO, (rutile structure), Cr,05 (corundum structure), and
CeO, ({fluorite structure). These phases can be used as internal standards for quantitative

analysis and as external standards for checking the intensity response of x-ray diffraction
instruments. The five phases cover the range of linear absorption coefficients from 100 to

1000 c¢m-1 for Cu K-alpha radiation.

Certified intensities of major lines:

hk 20 (%) jrel Sigma
a-Al,0, (corundum structure), pguke = 126 cm?
012 25.54 58.7 0.19
104 35.10 87.2 0.22
110 37.72 38.3 0.09
113 43.30 100.0 NAA
024 52.48 461 0.07
116 57.44 94.1 0.09
214 €66.44 35.7 0.09
300 68.14 52.4 - 0,34
ZnO {wurtzite structure), pc k. = 279 cm-?
100 31.70 - 57.9 0.12
002 34.36 42.1 0.06
101 36.18 100.0 NA
102 47.48 23.5 0.02
110 56.52 35.4 0.07
103 62.80 31.6 0.05
200 €6.30 4.8 0.01
112 67.88 25.8 0.06

A Not available.

97




5RM &74a (cont.)

Certified intensities of major lines:

hkl 26 (%) |rel Sigma
TiO, (rutile structure), pe,ke = 536 cm™!
110 27.38 100.0 NA
101 36.04 42,7 0.09
111 " 41,18 20.4 0.03
211 54.28 56.6 0.07
220 56,58 16.6 0.04
002 62.72 8.0 0.03
301 68.96 (17.2) 0.07
112 69.76 (5.6) .0.12
Cr,04 (corundum structure), pa, k. = 912 cm?
012 24.42 67.6 0.35
104 33.53 100.0 NA
110 36.12 80.8 0.68
113  41.40 30.9 _ 0.13
024 50.14 36.9 0.19
116 54.76 92.1 0.22
214 63.38 28.6 0.13
300 65.04 37.5 0.20

CeO, (fluorite structure), pe ., = 2203 cm™!

111 28.60 100.0 NA

200 33.12 27.8 0.05
220 47.52 55.2 0.19
311 56.38 43.8 0.14

Reference intensity ratios:

Phase hk| Vg Sigma
Zn0 101 5.33 0.06
TiO, 110 3.32 0.04
Cr,0, 104 2.18 . 0.02

Ce0, 111 13.15 0.10-

Lattice parameters (25 + 2°C), Cu Ko radiation {(r = 1241 cm"'):

Phase Crystal a (A Sigma ¢ (A) Sigma
a—Ar203 Trigonal I 4. 759397 0.000080 12.99237 0.00022
Zn0O Hexagonal 3.249074 0.000055 5.206535 0.000101
Ti02 Tetragonal 4,593939 0.000062 2.958862 0.000063
Cl’203 Trigonal - - 4.959610 0.000079 13.59747 -0.00025
0902 Cubic 5.411102 0.000097 NA NA
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SAM 674a (cont.)

Particle size data:

Phase ‘ 90% finer than (um) 50% finer than (um)
a-AlL,O, 1.5 0.6

ZnQ 2.5 0.79

TiO, 0.7 0.45

Cr,04 2.0 0.87

CeO, _ 2.8 ‘ 0.75

Order information:

SRM 674a can be purchased for US$344 per unit (20-gram bottle). Price subject to chan'ge
without notice. Please contact NIST.

Reference:

National Institute of Standards and Technology (1989) SRM 674a. X-ray powder diffraction

intensity set. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.
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SRM 675

Low 2o (Large d-Spacing) Standard for X-Ray Powder
Diffraction -

National Institute of Standards and Technology (USA)

Description:

This SRM was prepared for use as an external or internal low 22 {large d-spacing) calibration
standard for powder diffractometry. The material is synthetic fluorophlogopite mica and is best
suited for reflection diffractometry as pressed samples have a high degree of preferred
orientation in which only the 001 reflections have significant intensity. The mica was ground to
pass a 75-um sieve,

Certitied d-spacing (A):

Spacing Value Uncertainty (i)
d{001) 9.98104 0.00007

Order information:

SRM 675 can be purchased for US$179 per unit (5-g bottle). Price subject to change without
hotice. Please contact NIST.

Reference:

National Institute of Standards and Technology (1982) SRM 675. Low 2¢ (large d-spacing)

standard for x-ray powder diffraction. Certificate of analysis. National Institute of Standards
and Technology, Gaithersburg, MD, USA.
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SRM 676

Alumina Internal Standard
National Institute of Standards and Technology (USA)

Description:

This SRM consists of a phase-pure alumina (corumdum structure) powder intended primarily
for use as an internal standard for quantitative analysis and I/l determinaiions by x-ray

powder diffraction. The powder consists of sub-micron equi-axial grains which have been de-
aggregated and calcined. The certified parameters are 7 relative intensity values and lattice
parameters.

Order Information:

SRM 676 can be purchased for US$182 per unit (20-g bottle). Price subject to change without
notice. Please contact NIST,

Reference:

National Institute of Standards and Technclogy (1992) SRM 676. Alumina internal standard.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA,
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SRM 869

Column Selectivity Test Mixture for Liquid Chromatography
National Institute of Standards and Technology (USA)

Description:

SRAM 869 is an acetonitrile solution of three PAHs and is a new type of SRM intended for
certifying the performance characteristics of reversed-phased liquid chromatography columns
rather than proving quantitative levels of the individual constituents. Selectivity ranges for
various commercial C,, columns are provided in the Certificate.

PAHs in SRM 869:
Benzo[a]pyrene
1,2:3,4:5,6.7,8-Tetrabenzonaphthalene (TBN, dibenzo[g,p]chrysene)

Phenanthro[3,4-c]phenanthrene

Order information:

SRM 869 can be purchased for US$115 per unit (5 1.1-mL ampoules). Price subject to change
without nofice. Please contact NIST.

7 Reference:

National Institute of Standards and Technology (1990) SRM 869. Column selectivity test

mixture for liquid chromatography. Certificate of analysis. National Institute of Standards and
Technology, Gaithersburg, MD, USA, :

102

OOLOOOOOOOLOOOOOOLOVO

)

;
5,

CoOO

OCCUCO

000

~

)

RN

o



OOO0OOCOOOOCOCOLCOOCOOOOOCOLLOOOOOLOOLOOOOOL

(M
~

SRM 927b

folele

Bovine Serum Albumin (7% Solution)
National Institute of Standards and Technology (USA)
Description:
This SRM is intended primarily as a reference material for total protein. The serum albumn was
derived from bovine blood. The cattle received ante- and post-mortem health inspections at the
abattois and were apparently free of diseases. All donor animals were sourced from the United
Stales.
Certified concentration of peptide mass by a Biuret method (g/L):

Value Uncertainty (i)

72.01 0.33

Order Iinformation:

SRM 927b can be purchased for US$303 per each unit (10 2.1-mL vials). Price subject to
change without notice. Please contact NIST.

References:
National Institute of Standards and Technology (1995) SRM 927b. Bovine serum albumin (7%

solution). Certificate of analysis. National Institute of Standards and Technology, Gaithersburg,
MD, USA. '
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SRM 930e and 1930

Glass Filters for Spectrophotometry
National Institute of Standards and Technology (USA)

Description:

SRM 930e consists of three neutral glass filters. The glass filters have transmittances . Each
fiter is individually calibrated and certified for absorbance and transmittance at wavelengths
in the visible spectral domain. SRM 1930 compliments 930e and consists of three individual
glass filters in metal holders. SRM 1930 is intended for use in the verification and calibration
of the transmittance and absorbance scales of spectrophotometers in the visible spectrum. It is
complementary to SRM 930e.

Order information:

SRM 930e can be purchased for US$1892 per each set, and SRM 1930 for US$1265. Price
subject to change without notice. Please contact NIST.

Refersnces:

National Institute of Standards and Technology (1994) SRM 1930. Glass filters for

spectrophotometry. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 930e. Glass filters for

spectrophotometry. Certificate of analysis. National Institute of Standards and Technology,
Gaithershurg, MD, USA,
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SRM 931e

Liquid Filters
National Institute of Standards and Technology (USA)}

Description:

These filters are absorbance standards for use in uliraviolst and visible spectrophotometry.
This SRM consists of three sets of four vials, each containing a blank solution and three
solutions of different concentrations of an absorbing liquid. The net absorbances are certified
for each concentration at wavelengths of 302, 395, 512, and 678 nm.

OO00OO0O0O0OOLOOL

Order information:

(D SRM 9316 can be purchased for US$242 per unit. Price subject to change without notice. Please
contact NIST.

Reference:

National Institute of Standards and Technology (1993) SRM 931e. Liquid absorbance standard
for ultraviolst and visible spectrophotometry. Certificate of analysis. National Institute of
Standards and Technology, Gaithersburg, MD, USA.
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SRM 935a - SRM 936

Potassium Dichromate and Quinine Sulfate Dihydrate
National Institute of Standards and Technology (USA)

Descriptloné
¢
SRM 935a consists of crystalline potassium dichromate (K,Cr,05) of established purity

certified for use as an ultraviolet absorbance standard. Solutions made with this SRM in 0.001
N perchloric acid (HCIO,) are certifisd for their molecular emission spectrum at 23.5° C and

wavelengths of 235, 257, 313, 345, and 350 nm. SRM 936 consisls of powdered quinine
suliate dihydrate of known purity certified for use as an spectrofluorimetric emission
standard. Solutions made with this SRM in 0.1 N perchloric acid (HCIO,) are certified for their

molecul_ar emission spectrum, E(g), at 25° C and a wavelength range of 375 to 875 nm.

Order information:

SRM 935a can be purchased for US$180 per unit {15 g) and SRM 936 for US$187 per unit (1
g). Price subject to change without notice. Please contact NIST.

Reference:

Trahey, N. M. (ed.) (1995) NIST Standard Reference Materials Catalog 1995-96. NIST Spec.
Pub. 260. National Institute of Standards and Technology, Gaithersburg, MD, USA. 167 pp.
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SRM 1491

Aromatic Hydrocarbons in Hexane/Toluene
National Institute of Standards and Technology (USA)

Description:

The chemicals used in the preparation of this SRM were obtained from commercial sources or
the Community Bureau of Reference, Belgium. The solution was prepared at NIST by weighing
and mixing the individual components and toluene, adding hexane and then mixing until
completely dissolved and homogenized. The total mass of this solution was then measured. The
calculated concentration based on the mass of each compound (adjusted for its consensus purity
estimate) in the total mass of the solution is given in the Certificate of Analysis for each
component. The bulk solution was then chilled to approximately -5 °C, 1.2-mL aliquots were
dispensed into 2-mL amber ampoules and flame sealed. This SRM is similar to SRM 2260,

Certified concentrations (ug/mL):

Compound Value Uncertainty Compound Value Uncertainty

(£) (%)
t-Methylnaphthalene 8.3 0.3 Benzo[k]fluoranthene 5.57 0.08
1-Methylphenanthrene 7.0 0.2 Biphenyl 7.00 0.03
2,3,5-Trimethylnaphthalene 6.6 0.2 Chrysene 7.03 0.04
2,6-Dimethylnaphthalene 7.2 0.3 Dibenz[a, hlanthracene 5.18 0.12
Acenaphthene 7.28 0.2 Fluoranthene 5.91 0.04
Acenaphthylene 6.96 0.05 Fluorene 7.27 0.05
Anthracens 7.82 0.04 Indeno[1,2,3-cd]pyrene €.29 0.05
Benz|[a]anthracene 3.59 0.03 Naphthalene 6.89 0.07
Benzo[a]pyrene - 6.79 0.06 Phenanthrene 7.01 0,05
Benzo[b]fluoranthene 5.25 0.04 Perylene 7.12 0.04
Benzo[e]pyrene 5.62 0.03 Pyrene 5.89 0.06
Benzo[ghilperylene 5.29 0.09

Noncertified concentration (ug/g):
Compound Value
2-Methylnaphthalepe 11.3

Ord;r information:

SRM 1491 can be purchased for US$165 per unit (5 2-mL ampoules). Price subject to change
without notice. Please contact NIST. '

Reference:

National Institute of Standards and Technology (1989) SRM 1491. Aromatic hydrocarbons in

hexane/toluene. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.
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SRM 1492

Chlorinated Pesticides in Hexane
National Institute of Standards and Technology (USA)

Description:

This SRM is a solution of 15 chlorinated pesticides in hexane and is intended primatily for use
in the calibration of chromatographic instrumentation. The pesticides used were obtained from
the EPA Pesticides and Industrial Chemicals Repository and the Laboratory of the Government
Chemist of the United Kingdom. The solution was prepared by weighing and mixing the

individuals pesticides and hexane.

Certified concentrations (ng/mL):

Compound

2,4'-DDD
2,4'-DDE
2,4-DDT
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
cis-Chlordane

Order information:

Value

200
202
205
197
204
202
202
203

Uncertainty

(£)

NWMNDMNN NG

Compound

Dieldrin
gamma-HCH
Heptachlor
Heptachlor epoxide
Hexachlorcbenzene
Mirex
trans-Nonachlor

Value

205
205
200
204
207
204
198

Uncertainty

(£)

NN W

SRM 1482 can be purchased for US$201 per unit (5 1.2-mL ampoules). Price subject to change
without notice, Please contact NIST.

Reference:

National Institute of Standards and Technology (1989) SRM 1492. Chlorinated pesticides in
hexane. Certificate of analysis. National Institute of Standards and Technology, Gaithersburg,

MD, USA.
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SRM 1493

Polychlorinated Biphenyl Congeners in 2,2,4-Trimethyl-
pentane
National Institute of Standards and Technology (USA)

Description:

Polychlorinated biphenyl congeners were obtained from commercial sources. The solution was
prepared at NIST by weighing and mixing individual congeners and 2,2,4-trimethylpentane. The
solution was dispensed into 2-mL amber ampoules. This SRM is intended primarily for
calibrating methods for the determination of the chlorinated pesticides certified in this
standard. It can also be used for adding known amounts of these pesticides to samples in
recovery studies. Certified concentrations are available on pg/kg and ng/mL basis. CB number
is according of Ballschmiter and Zell (1980).

Certified concentrations:

Certified concentrations (ng/mL}):

CB number Compound Value Uncertainty ()
18 2,2,5-Trichlorobiphenyl © 200.6 4.7
28 2,4,4'-Trichlorobiphanyl 198.7 1.2
44 2,2',8,5"-Tetrachlorobiphenyl 199 11
52 2,2',5,5'-Tetrachlorobiphenyl 197.2 4.1
66 2,3',4,4'-Tetrachlorobiphenyl 201.4 4.8
77 3,3",4,4'-Tetrachlorobiphenyl| 196.2 1.8
101 2,2',4,5,5'-Pentachlorobiphenyl 198.5 3.6
105 2,3,3',4,4'-Pentachlorobipheny! 197 17
126 3,3',4,4',5-Pentachlorobiphenyl 198.3 - 2.3
128 2,2',3,3",4,4'-Hexachlorobiphenyl 200.1 1.3
138 2,2',3,4,4',5'-Hexachlorobiphenyl 198.1 1.0
153 2,2',4,4'. 5 5'-Hexachlorobiphenyl 198.4 3.5
170 : 2,2',3,3',4,4',5-Heptachiorobiphenyl 196.8 4.6
180 2,2',3,4,4',5,5'-Heptachlorobiphenyl 199.5 3.8
187 2,2',3,4',5,5',6-Heptachlorobiphenyl 196.8 1.4
1985 2,2',3,3',4,4',5,6-Octachlorobiphenyl 199.4 2.3
206 2,2,3,3',4,4',5,5' 6-Nonachlorobiphenyl 179.0 8.5
209 2,2,3,8',4,4',5,5',6,6'-Decachlorobiphenyl 199.8 6.5

Noncertified concentrations (ng/mlL):

CB number Compound ‘ Value Uncertainty (%)
B8 2,4'-Dichlorobiphenyl 191 17
118 2,3'.,4,4',5-Pantachlorobipheny| 199 20

Order information:

Price was not available at the time of writing. Please contact NIST.
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SRM 1493 (cont.)

Reference:

National Institute of Standards and Technology (1995) SRM 1493, Polychlorinated biphenyl
congeners in 2,2,4-trimethylpentane. Certificate of analysis. National Institute of Standards
and Technology, Gaithersburg, MD, USA.
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GC/MS System Reference Standard
National Institute of Standards and Technology (USA)

Description:

This SRHM is intended primarily for use in evaluating the sensitivity of gas
chromatography/mass spectrometry {GC/MS) instrumentation. It consists of four solutions:
two concentrations of methyl stearate in hexane and two concentrations of benzophenone in
hexane. '

Certifisd concentrations (ng/uL):

Compound Value Uncertainty (1)
Methyl stearate 0.99 0.02
Methy! stearate 4.98 0.08
Benzophenone 1.01 0.02

Benzophenone 5.01 0.07

Order information:

SRM 1543 can be purchased for US$114 per unit (4 ampoules). Price subject to change without
notice. Please contact NIST.

Reference:
National Institute of Standards and Technology (1984) SRM 1543. GC/MS system reference

material. Certificate of analysis. National Institute of Standards and Technology, Gaithersburg,
MD, USA.




SRM 1583

Chlorinated Pesticides iIn 2,2,4-Trimethylpentane

National Institute of Standards and Technology (USA)

Doscrlpt_lon:

Pesticides .and 2,2,4-trimethylpentane were obtained from commercial sources. The pesticide
solutions were prepared at NIST by weighing and mixing individual pesticides and 2,2,4-
trimethylpentane. These solutions were dispensed into 2-mL amber ampoules. This SRM is
intended primarily for calibrating methods for the determination of the chlorinated pesticides
certified in this standard. It can also be used for adding known amounts of these pesticides 1o

samples in recovery studies.

Certified concentrations:

ng/g
Compound Value Uncertainty (i)
Aldrin 0.86 0.01
gamma-HCH 1.11 0.01
delta-HCH 0.76 0.01
4,4'-DDE 1.23 0.03
4.4'-DDT 1.90 0.10

Noncertified concentration {pg/mlL):
Heptachlor epoxide 0.997

Order Information:

SRM 1583 can be purchased for US$219 per unit (6 1-mL ampoules). Price subject to change

without notice. Please contact NIST.

Reference:

National Institute of Standards and Technology (1985) SRM 1583. Chlorinated pesticides in
2,2,4-trimethylpentane. Certificate of analysis.

Technology, Gaithersburg, MD, USA.
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Y __ng/mL
Value

0.59
0.77
0.53
0.85
1.31

Institute of Standards and

Uncertainty (&)

0.01

" 0.01

0.01
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SRM 1584

Priority Pollutant Phenols in Methanol
National Institute of Standards and Technology (USA)

Description:

This SRM is intended primarily for the calibration of chromatographic instrumentation used in
the determination of phenols. Due to its miscibility with water, it can also be used to forlify
aqueous samples with known amounts of phenols. Since the density of methanol changes with
temperature, the concentrations are certified only for the temperature range between 19 and
27°C only. The methanol solutions are sealed under nitrogen in amber glass ampoules,

Certified concentrations (pg/mL):

Compound Value Uncertainty Compound Value Uncertainty
() (£)
2-Chlorophenol 64.4 1.4 2-Nitrophenol 25.2 0.7
4-Chloro-m-cresol 27.4 0.4 4-Nitrophenol 20.7 0.7
2,4-Dichlorophenol 35.8 1.3 Pentachlorophenol 15.4 1.1
2,4-Dimethylphencl 51.6 0.2 " Phenol 29.7 0.9
4,6-Dinitro-o-cresol 20.1 0.9 2,4,6-Trichlorophenol 20.4 1.8

Noncertified concentration (ug/mL):
2,4-Dinitrophenol 22.4
Order information:

SRM 1584 can be purchased for US$179 per unit (5 1.2-ml ampoules). Price subject to change
without notice. Please contact NIST. '

Reference:

National Institute of Standards and Technology (1984) SRM 1584. Priority pollutant phenols in

methanol. Certificate of analysis. National Institute of Standards and Technology, Gaithersburg,
MD, USA.
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SRM 1585

Chlorinated Biphenyls in 2,2,4-Trimethylpentane (Iso-
octane)
National Institute of Standards and Technology {USA)

Description:
The chlorinated biphenyl compounds (PCBs) and 2,2,4-trimethylpentane were obtained from
commercial sources. A solution was prepared at NIST by weighing and mixing the individual

compounds and 2,2,4-trimethylpentane. This solution was dispensed into 2-mL amber ampoules
which were then flame sealed.

Certified concentrations (pg/ml):

Compound Value  Uncertainty () Compound Value  Uncertainty (t)
PCB 3 29.9 0.7 'PCB 77 4,56 0.03
PCB 15 - 6.57 . 0.06 PCB 101 3.61 0.01
PCB 28 2.55 0.01 PCB 138 1.63 0.01
PCB 52 5.32 0.04 PCB 153 2.11 0.01

Order information:

SRM 1585 can be purchased for US$268 per unit (5 1.2-mL ampoules). Price subject to change
without notice, Please contact NIST.

Reference:

National Institute of Standards and Technology (1986) SRM 1585. Chlorinated biphenyls in
2,2,4-trimethylpentane (iscoctane). Certificate of analysis. National Institute of Standards and
Technology, Gaithersburg, MD, USA.
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SRM 1586

Isotopically Labeled and Unlabeled Priority Pollutants in

Methanol ‘ »
National Institute of Standards and Technology (USA)

Description:

SRM 1586 is composed of two solutions that were prepared at NIST by weighing and mixing ten
individual compounds and the methanol solvent. The solutions were kept chilled and were stored
in ampoules. The ampoules were purged with nitrogen before being sealed. All the chemicals
used in the preparation of this SRM were obtained from commercial sources and were deemed
the best available at the time. Information on the purity and percent of molecules labeled can be
found in the certificate of analysis. This SRM is intended primarily for use in the evaluation and
calibration of analytical instrumentation used for the determination of priority polluiants as
classified by the US Environmental Protection Agency.

Certified concentrations (ng/g):

SRM 1586-1

Compound Value Uncertainty Compound Value Uncertainty
Benzene 101.1 0.8 2,4-Dichlorophencl  102.5 0.6
Benzo[a]pyrene 49.2 0.2 Naphthalene 126.5 1.2
bis(2-Ethyl hexyl)= Nitrobenzene 126.0 1.1
phthalate ‘ 63.9 1.7 2-Nitrophenol 103.8 3.2
Carbon tetrachloride 128.5 0.5 Phenol 117.0° 1.3
Chlorobenzene 133.0 0.6

SRM 1586-2

Compound ‘ Value - Uncertainty

Benzene-dg . 99.0 0.5

Benzo[a]pyrene-d,, : 44.1 2.1

bis(2-Ethyl hexyl)phthalate-d, 60.4 . 0.7

Carbon tetrachloride-13C 124.4 2.1

Chlorobenzene-dg _ 144.0 1.3

2,4-Dichlorophenol-dg 82.2 . 1.6

Naphthalene-dg : 126.6 1.0

Nitrobenzene-dg A 134.5 1.4

2-Nitrophenol-d, 101.9 2.3

Phenol-dg 116.0 0.6

Order information:

SRM 1586 can be purchased for US$278 per unit (set of 6 2 5-mL ampoules). Price subject to
change without notice. Please contact NIST.




SRM 1586 (cont.)

Reference:

National Institute of Standards and Technology (1984) SRM 1686. Isotopically labeled and

unlabeled priority pollutants in methanol. Certificate of analysis. National Institute of Standards
and Technology, Gaithersburg, MD, USA.

116

0000000V

OCO0OO0O

0OOCOLCOVOCO00V0VOVO00OO00OUD




COOO0O0OCOOOOOOOCOOOCOCOOOOOLOOLOLOOLOOLLCOOOOOOOOL

SRM 1587

Nitrated Polycyclic Aromatic Hydrocarbons Iin Methanol
National Institute of Standards and Technology (USA)

Description:

This SRM consists of four vials each containing approximately 1 mL of a methanol solution of
seven nitrated polynuclear aromatic hydrocarbons (N-PAHs). Methanol was purged with argon
(Ar) and its weight determined. Aiter known weights of the seven N-PAHs were added to the
methanol, the headspace of the mixing container was filled with Ar and the solution stirred in
the dark for 20 hours. Each 2-mL amber glass ampoule was purged with Ar prior to the addition
of the methanol solution and then flame-sealed.

Certified concentrations (pg/g):

Compound Value Uncertainty (&)
9-Nitroanthracene ' 5.01 0.11
7-Nitrobenz{a)anthracene 9.27 0.23
6-Nitrochrysene 8.13 0.1
2-Nitrofluocranthene 9.24 0.06
2-Nitrofiuorene 9.67 0.39
1-Nitropyrene 8.95 0.28

information only value (ug/g):
6-Nitrobenzo[a)pyrene 6.1
Order information:

SRM 1587 can be purchased for US$232 per unit (4 1-mL ampoules). Price subject to change
without notice. Please contact NIST.

Reference:
Natlonal Institute of Standards and Technology (1985) SRM 1587, Nitraied polycyclic aromatic

hydrocarbons in methanol. Certificate of analysis. National Institute of Standards and
Technolegy, Gaithersburg, MD, USA.
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SRM 1596

Dinitropyrene Isomers and 1-Nitropyrene In Methylene
Chloride

National Institute of Standards and Technology (USA)

Description:

SRM 1596 was prepared gravimetrically from a mixture of three dinitropyrene isomers and
the addition of 1-nitropyrene as an individual component. The isomers were obtained from the
Midwest Research Institute and no corrections were made for purity since it was found to be at

least 99% for all compounds used. The final solution was dispensed into 2-mL amber ampoules
which were then flame sealed. '

Certified concentrations (pug/mL):

Compound Value Uncertainty (1)
1-Nitropyrene 5.81 0.11
1,3-Dinitropyrene 2.70 0.04
1,6-Dinitropyrene 6.39 0.23
1,8-Dinitropyrene 10.48 0.20

Order information:

SRM 1596 can be purchased for US$414 per unit (5 1.2-mL ampoules). Price subject to change
without notice. Please contact NIST.

Reference:

National Institute of Standards and Technology (1986) SRM 1596. Dinitropyrene isomers and 1--
hitropyrens in methylens chloride. Certificate of analysis. National Institute of Standards and
Technology, Gaithersburg, MD, USA.
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SRM 1614

Dioxin (2,3,7,8-TCDD in Isooctane)
National institute of Standards and Technology (USA)

Description:

This SRM consists of separate solufions of unlabeled and labeled 2,3,7,8-tetrachlorodibenzo-p-
dioxin (2,3,7,8-TCDD) in 2,2,4-trimethylpentane (iscoctane). Three ampoules contain
approximately 1.2 mL each of an isooctane solution on unlabeled 2,3,7,8-TCDD, and three
ampoules contain approximately 1.2 mL each of an isooctane solution on 13C-labelled 2 3 7 g.
TCDD. This SRM is intended primarily for evaluation of analytical methods used in the
determination of 2,3,7,8-TCDD.

Certified concentrations:

ng/g ng/mL_______
Compound Value Uncertainty () Value Uncertainty (+)
2,3,7,8-TCDD 98.3 3.3 67.8 2.3
2,3,7,8-TCDD-13C 95.6 1.5 65.9 1.0
Noncertified concentrations:
Solution Compound Value (ng/g) Value (ng/mL)
Unlabeted ‘ Trichlorodibenzo-p-dioxin-12C, , 1.5 : 1.0
Labeled ('3C) Trichlorodibenzo-p-dioxin-13C,, - 3.9 2.7

Order information:

SRM 1614 can be purchased for US$274 per unit (6 1 .2-ml ampoules). Price subject to change
without notice. Please contact NIST.

Reference:
National Institute of Standards and Technoleogy (1985) SRM 1614. Dioxin (2,3,7,8-TCDD in

isooclane). Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.
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SRM 1639

Halocarbons (in Methanol) for Water Analysis
National Institute of Standards and Technology (USA)

Description:

This SRM is intended primarily for use with chromatographic instrumentation used for the
determination of halocarbons and In recovery studies for adding known amounts of the certified
compounds to a sample. The methanol solution of halocarbons was prepared at NIST, chilled and

stored in 2-ml. amber glass ampoules. The ampoules were purged with argon immediately
before filling with the methanol solution.

Certified concentrations (ng/ulL):

Compound ‘ Vaiue Uncertainty ()
Bromodichloromsthane 389.9 7.1
Bromoform ‘ 86.5 1.4
Carbon tetrachloride 157.0 4.4
Chlorodibromomethane 124.6 1.1
Chloroform 6235 340
Tetrachloroathylene 40.6 0.9
Trichloroethylene 85.8 2.6

Order ihformation:

SRM 1839 can be purchased for US$284 per unit (4 ampoules). Price subject to change without
notice, Please contact NIST.

Reference:

National Institute of Standards and Technology (1983) SRM 1639. Halocarbon (in methanol) for

water analysis. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.
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SRM 1641c

Mercury in Water _
National Institute of Standards and Technology (USA)
Description:

This SRM consists of a solution of mercury in nitric acid. Gold tetrachloride (AuCls) has been
added as a stabilizer at a concentration ten times that of Hg.

Certified concentrations (mg/L):
Value Uncertainty (&)
1.47 ' 0.04
Order information:

SRM 1641b can be purchased for US$195 per unit (6 20-mL ampoules). Price subject to change
without notice. Please contact NIST.

Reference:

National Institute of Standards and Technology (1993) SRM 1641c. Mercury in water.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 1643d

Trace Elements in Water
National Institute of Standards and Technology (USA)

Description:

This SRM Is intended primarily for use in evaluating the accuracy of trace element
determination in filtered and acidified fresh water and for calibrating instrumentation used in
these determinations. SRM 1643d was prepared at the US Geological Survey using high-purity
reagents. Only high purity reagents were used. All containers were acid-cleaned and sterilized
before use. A polyethylene cylindrical tank was filled with distilled water and sufficient HNO,
to make the solution approximately 0.5 M. Solutions containing known amounts of the analytes

were added to the acidified water. The solution was mixed, then filtered, sterilized, and
transferred to 250 mL polyethylene bottles.

Certified concentrations (ug/L unless noted):

Element Value Uncertainty (t) Element Value Uncertainty (1)
Li _ 16.50 0.55 Ni . 58.1 2.7
B 144.8 5.2 Cu 20.5 3.8
Be 12.53 0.28 Zn 72.48 0.65
Na (mg/L) 22.07 0.64 As 56.02 0.73
Mg (mg/L) 7.989 0.035 Se 11.43 0.17
Al 127.6 3.5 Sr 294.8 3.4
K {mg/L) 2,356 0.035 Mo 112.9 1.7
Ca (mg/L) . 31.04 0.50 Ag 1.270 0.057
v 35.1 1.4 Cd 6.47 0.37
Cr 18.53 0.20 Sb 54.1 1.1
Mn 37.66 0.83 Ba 506.5 8.9
Fe 91.2 3.9 TI 7.28 0.25
Co ' 25.00 0.59 Pb 18.15 0.64

Noncertified concentrations (ug/l. unless noted):

Element Value Element Value
Si (mg/L) 2.7 Te 1
R 13 Bi 13

Order information:
Price was not available at the time of writing. Please contact NIST.

Reference:

Nationai Institute of Standards and Technology (1995) SRM 1643d. Trace slements in water.
Certificate of analysis. National institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 1647c¢

Priority Pollutant Polynuclear Aromatic Hydrocarbons (in

Acetonitrile)
National Institute of Standards and Technology (USA)

Description:

The acetonitrile (C,H;N) solution of 16 polycyclic aromatic hydrocarbons (PAHs) was prepared
gravimetrically from individual compounds obtained from BCR (Community Bureau of
Reference) and commercial sources. The solution was aliquoted into 2-mL amber glass
ampoules. The ampoules were purged with argon just prior to filling. Ultraviolet absorption data
between 205 and 600 nm are supplied. This SRM is intended for calibrating chromatographic
instrumentation used in the determination of the PAHs certified for this SRM. 1t is also useful in
recovery studies for adding known accurate amounts of these PAHs to a sample; and because of
its miscibility with water, it can be used to fortify aqueous samples with known concentrations
of PAHs. Since the density of acetonitrile changes with temperature, the concentrations are
certified for the temperature range of 21 to 25°C. Certified values are available in pg/g and
pg/mL.

Certified concentrations (ug/mL):

Compound Value Uncertainly  Compound Value Uncertainty
(£) (1)
Acenaphthene 20.55 0.55 Chrysene 3.70 0.07
Acenaphthylene 15.43 0.30 Dibenzfa, hlJanthracene 3.60 0.04
Anthracene 0.79 0.03 Fluoranthene ' 7.65 0.09
Benz[a]anthracene 4,08 0.11 Fluorene 475 0.06
Benzofb]fluoranthene 4,19 0.04 Indeno[1,2,3-cd]pyrene 4.30 0.05
Benzo[k]fluoranthene 4.68 0.06 Naphthalene 19.96 1.07
Benzo[a]pyrene 4,92 0.12 Phenanthrens 3.47 0.04
Benzo[ghilperylene 3.69 0.04 Pyrene - 8.52 0.07

Order information:

SRM 1647c can be purchased for US$164 per unit (5 2-mL vials). Price subject to change
without notice. Please contact NIST.

Reference:
National Institute of Standards and Technology (1994) SRM 1647c¢. Priority pollutant

polynuclear aromatic hydrocarbons. Certificate of analysis. National Institute of Standards and
Technology, Gaithersburg, MD, USA.
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SRM 1842 - 1843

X-Ray Stage Calibration Board
National Institute of Standards and Technology {USA)

Description:

These SRMs are intended as a reference standards for checking x, vy,

and z dimension accuracy
of automated r-ray inspection systems.

Order Iinformation:

SRM 1842 can be purchased for US$1085 and SRM 1843 for US$875 per unit. Price subject to
change without notice. Please contact NIST.

References:

National Institute of Standards and Technology {1993) SRM 1842, X-ray stage calibration

board. (X and y dimension.) Certificate of analysis. National Institute of Standards and
Technology, Gaithersburg, MD, USA. :

National Institute of Standards and Technology (1993) SRM 1843. X-ray stage calibration

board. (Z dimension.) Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.
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SRM 1872 - 1873

Glasses for Microscopic Analysis
National Institute of Standards and Technology (USA)

Description:

Thase SRMs are intended primarily for the analysis of glasses, ceramics and minerals by
microanalytical techniques such as quantitative electron probe, secondary ion mass
spectrometry, spark source mass spectrometry, and laser probe microanalysis. These glasses
provide a highly homogeneous material at microscopic spatial resolution.

Certified concentrations; noncertified concentrations are in parenthesis

{nominal weight percent):

Pb-Ge Glass (SRM 1872)

Element e _K-453 K-491
Value Uncertainty  Value Uncertainty

(1) (1)

0 (16.73) - (16.45) -

Mg - - - -

Al - - (0.10) -

Si - - {0.11) -

P - - - -

Ti - - {0.14) -

Cr . - - -

Fe - - {0.17) -

Ni - - - -

Go 28.43 0.34 26.10 0.34

Zr - - (0.28) -

Ba - - - -

Ce - - (0.59) -

BEu - - - -

Ta - - {0.52) -

Th - - - -

U - - - -

Pb 54.21 0.26 54.69 0.26

Total (99.37) (99.13) ‘

125 -

K-928

Value

(16.67)
' (0.22)

(0.21)
(0.16)
(0.19)

(0.20)
25.93

(0.48)
(0.46)

(0.64)

(0.12)

(0.05)

54.74
(100.07)

Uncertainty

(£)

0.34




SRM 1872 - 1873 (cont.)

Ba-Zn-Si Glass (SRM 1873)

Element _.__K-458 K-489_° K-963__
Value Uncertainty  Value Uncertainty Value Uncertainty
(%) (%) (%)
C (31.88) - (31.70) - (32.00) -
Mg - - - - (0.34) -
Al - - (0.11) - - -
Si 23.05 0.34 (22.23) (0.34)  (21.96) (0.34)
P - - - . (0.33) -
Ti - - (0.27) - {0.32) -
cr . . - - . (0.31) -
Fe - - (0.35) - - -
Ni - - - - (0.33) -
Zn 3.01 0.086 2.93 0.06 2.95 0.06
Go - - . - {0.47) -
Zr - - (0.40) - (0.61) -
Ba 41.79 0.20 39.53 0.20 39.21 0.48
Co - - (0.80) - - -
B - - - - {0.95) -
Ta - - (0.95) - - -
Pb - - 1.32 - - -
Th - - - - (0.08) -
u - - - - {0.186) -
Total (99.71) {100.59) (100.00)

Order information:

These SRMs consists of 3 2x2x20 mm rods. SRM 1872 and 1873 and can be purchased for
US$339 and US$341 per each set. Price subject to change without notice. Please contact NIST.,

References:

National Institute of Standards and Technology (1984) SRM 1872, Lead-germanate glasses for

microanalysis. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD,. USA.

National Institute of Standards and Technology (1984) SRM 1873. Barium-zinc-silicate glasses

for microanalysis. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.
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SRM 1921
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Infrared Transmission Wavelength Standard
National Institute of Standards and Technology (USA)

Description:

SRM 1921 is intended for use in calibrating the wavelength scale of spectrophotometers in the
infrared spectral region from 3.2 pm to 18 pm (555 cm'1 to 3125 cm1). It is a matte finish
polystyrene film approximately 38 pm thick with a 25 mm diameter exposed area, centered 38
mm from the bottom of a cardholder which is approximately 5 cm {w) x 11 cm (h) x 2 mm ()
in size.

Order Iinformation:

SRM 1921 can be purchased for US$195 per unit (5§ polystyrene cards) each. Price subject to
change without notice. Please contact NIST.

Reference:
National Institute of Standards and Technology (1995) SRM 1921. Infrared transmission

wavelength standard. Certificate of analysis. National Instituie of Standards and Technology,
Gaithersburg, MD, USA,
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SRM 1978

Particle Size Distribution Standard for Gravity
Sedimentation
National Institute of Standards and Technology (USA)

Description:

This 8RM is a zirconium oxide powder which is intended for use in the calibration and evaluation
of equipment used to measure particle size distribution in the 0.2 to 10 um range, The powder

consists of granular, irregular-shaped primary particles with a mean dimension of about 1 Hm
and a minimal amount of large agglomerates :

Ordor information:

SRM 1978 can be purchased for US$194 per unit (5-g bottle) each. Price subject to change
without notice. Please contact NIST.

Reference:

National Institute of Standards and Technology (1993) SRM 1978. Particle size distribution

standard for gravity sedimentation. Certificate of analysis. National Institute of Standards and
Technology, Gaithersburg, MD, USA.
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SRM 2031

Metal-on-Quartz Filters for Spectrophotometry
National Institute of Standards and Technology (USA)

Description:

This SRM is intended for use in the verification of the transmittance and abserbance scales of
conventional spectrophotometers in the ultraviclet and visible spectral domains. It consists of
three individual neutral density filters in their metal holders and one empty filier holder. The
exposed surface of each filter is approximately 29 x 8 mm, measuring from a point 1.5 mm
above the base of the filter holder. The metal holders are provided with shutters to protect the
filters when not in use. Each filter number {10, 30, or 90) corresponds to the nominal
transmittance (100 x transmittance) of the filter.

Order information:

Price information was not available at the time of writing. Please contact NIST.

Reference:

National Institute of Standards and Technology (1993) SRM 2031. Metal-on-quartz filters for

spectrophotometers. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA,
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SRM 2032

Potassium lodide
National Institute of Standards and Technology (USA)

Description:

This SRM is intended for use in the assessment of heterochromatic stray light radiation snergy
in ultraviolet spectrometers in the spectral region below 260 nm. It consists of crystalline
potassium iedide (KI) of established purity Aqueous solutions made with this material are
certified for their specific absorbance under well defined conditions over a wavelength range
from 240 to 275 nm. The K| solutions exhibit sharp cutoffs in transmittances below

approximately 260 nm. Equations are given in the Certificate to calculate the amount of
heterochromatic stray light.

Order information:

SRM 2032 can be purchased for US$351 per unit (25-g bottie). Price subject to change without
notice. Please contact NIST.

Referencs:

Trahey, N. M. (ed.) (1995) NIST Standard Reference Materials Catalog 1995-96. NIST Spec.
Pub. 260. National Institute of Standards and Technology, Gaithersburg, MD, USA. 167 pp.
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SRM 2034

Holmium Oxide Solution Wavelength Standard
National Institute of Standards and Technology (USA)

Description:

SRM 2034 consists of a 4% solution of holmium oxide (Ho,05) in 10% perchloric acid in water,

sealed in a non-fluorescent fused silica cuvette of nominal 10 mm light path. This SRM is used
to establish the accuracy of the wavelength scale of conventional spectrophotometers in the
spectral range of 240-650 nm. Details concerning the materials, instrumentation, method of
cerfification and procedures for using this SRM.can be found in Weidner st al. (1986).

Order Iinformation:

No price information was available at the time of writing. Please contact NIST.

References:

National Institute of Standards and Technology (1995) SRM 2034. Holmium oxide solution
wavelength standard from 240 to 650 nm. Series 95. National Institute of Standards and
Technology, Gaithersburg, MD. '
Weidner, V. R., R. Mavrodineau, K. D. Mielenz, R. A. Velapoldi, K. L. Eckerle, and B. Adams
(1986) Standard reference materials: holmium oxide solution wavelength standard from 240-

650 nm, SRM 2034. NBS Spec. Pub. 260-102. PB-86-245727. 56 pp. National Institute of
Standards and Technology, Gaithersburg, MD.
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SRM 2069b

SEM Performance Standard
National Institute of Standards and Technology (USA)

Description:

This SRM is intended for use in evaluating the performance of scanning electron microscopes
(SEM). It consists of graphitized rayon fibers with very smooth and uniform surfaces,
relatively free of debris. Transmission electron microscope studies of microtomed fiber cross
sections show rounded edges. Two bundles of fibers, 3-5 mm long, are mounted in a specially
designed SEM specimen mount. The specimen mount is constructed of aluminum 12.5 mm in
diameter and has a 3 mm peg that most SEMs wili accept. Additional carbon fibers are provided

for mounting by the user. The procedure to be followed in determining SEM performance is
given on the back of the certificate of analysis.

Order Iinformation:

SRM 2068b can be purchased for US$166 per unit. Price subject to change without notice.
Please contact NIST.

Reference:

National Institute of Standards and Technology (1991) SRM 2069b. SEM performance standard.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA,
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SRM 2109

Chromium (VI) Speciation Standard Solution
National Institute of Standards and Technology {USA)

Description:

This SRM is a single element solution prepared gravimetrically to contain 1.000- mg/mL of Cr
(VI) in water, The certified value is based on a gravimetric procedure, i.e. mass per volume
composition of the high-purity potassium dichromate salt dissolved in deionized water. The
minimum level of Cr (Ill) in the solution was determined by ion exchange separation of Cr (Il
from Cr (VI) and measurement of the. eluted Cr (lll) by AAS.

Order information:

SAM 2108 can be purchased for US$166 per unit. Price subject to change without notice.
Please contact NIST.

Reference:
National Institute of Standards and Technology (1995) SRM 2109. Chromium (V) speciation

standard solution. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.
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SRM 2201 - 2203

Sodium Chloride, Potassium Chloride, Potassium Fluoride
for lon-Selective Electrodes
National Institute of Standards and Technology (USA)

Description:

SRM 2201 (NaCl), 2202 (KCI) and 2203 (KF) are primarily intended for use in the calibration of
ion-selective electrodes for sodium, potassium, chloride and fluoride ions. The materials mest
the American Chemical Society's specifications for reagent grade materials. They do contain,
however, impurities such as chiorides, fluorosilicates and heavy metals. The materials are
certified for the activity coefficients at 25°C of the sodium, potassium, chloride and fluoride
ions as appropriate at various concentrations, and the related values pNa, pK, pCl and pF. Mean
activity coefficients at temperatures from 15 to 45°C for any concentration up to 0.1 molal
may also be calculated using the provided temperature-dependence squations.

Order information:

SRM 2201 and 2202 can each be purchased for US$109 and US$107 per unit (125 g); and SRM
2203 for US$184 per unit (125 g). Price subject to change without notice. Please contact NIST.

References:

National Institute of Standards and Technology (1973) SRM 2203. Potassium fluoride.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1984) SRM 2202. Potassium chloride.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1993) SRM 2201. Sodium chloride. Certificate
of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 2260 |

Aromatic Hydrocarbons in Toluene
National Institute of Standards and Technology (USA)

Description:

The chemicals used in the preparation of this SRM were obtained from commercial sources or
the Community Bureau of Reference, .Belgium. The solution was prepared at NIST by weighing
and mixing the individual components and toluene, and then mixing until completely dissolved
and homogenized. The total mass of this solution was then measured. The calculated
concentration based on the mass of each compound (adjusted for its consensus purity estimate)
in the total mass of the solution is given in the Certificate of Analysis for each component. The
bulk solution was then chilled to approximately -6 °C, 1.2-mL aliquots were dispensed into 2-
mL amber ampoules and flame sealed.

Certified concentrations (ug/mL):

Compound Value Uncertainty Compound Value Uncertainty
(£} (+)

1-Methylnaphthalene 65.5 3.6 Benzo[kjfluoranthene 65.42 0.93
1-Methylphenanthrene 65.0 2.1 Biphenyl 65.84 0.58
2,3,5-Trimethylnaphthalene 58.4 3.2 Chrysene 66.2 1.9
2,6-Dimethyinaphthalene. 65.5 3.2 Dibenz[a, hlanthracene 49.3 .5
Acenaphthene 68.2 1.6 Flucranthene 65.98 0.83
Acenaphthylene 63.20 0.59 Fluorene 65.38 0.70
Anthracene 49.75 0.52 Indeno[1,2,3-cd]pyrene 58.3 1.1
Benz[a]anthracene 57.1 1.6 Naphthalene 66.0 1.1
Benzo[a]pyrene 59.32 0.61 Phenanthrene 65.72 0.82

. Benzo[b]fluoranthene ° 65.68 0.57 Perylene 49.69 0.36
Benzo[e]pyrene 65.69 0.95 Pyrene 65.89 0.86
Benzo[ghilperylene 58.7 1.5

Certified concentrations (ug/g):
Compound Value
2-Methylnaphthalene 75.3
Order Information:

SAM 2260 can be purchased for US$194 per unit (5 2-mL ampoules). Price subject to change
without notice. Please contact NIST.

Reference:

National Institute of Standards and Technology (1991) SRM 2260. Aromatic hydrocarbons in

" toluene. (Nominal concentration &0 pg/mL.) Certificate of analysis. National Institute of

Standards and Technology, Gaithersburg, MD, USA.
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SRM 2261

Chlorinated Pesticides

Description:

Pesticides used in the preparation of this SRM were donated by the U. S. EPA Pesticides &
Industrial Chemicals Repository and the Laboratory of the Government Chemist, United
Kingdom. The pesticide solution was prepared at NIST by weighing and mixing the individual
pesticides with hexane, and mixing until completely dissolved and homogenized. The total mass
of this solution was then measured. The calculated concentration based on the mass of the
pesticide compound (adjusted for its consensus purity estimate) in the total mass of the
solulion is given in the Certificate of Analysis for each component. The bulk solution was then
chilled to approximately -5 °C, 1.2-mL aliquots were dispensed into 2-mL amber ampoules and

ftame sealed.

Certified concentrations

Compound

2,4'-DDD
2,4'-DDE
2.4-DDT
4,4'-DDD
4.4'-DDE
4,4'-DDT
Aldrin
cis-Chlordane

Order information:

SRM 22610 can be purchased for US$205 per unit (5 2-mL ampoules). Price .subject to change

Value

1
1
1
1
1
1
1
1

973
976
.959
.992
.976
.867
.8983
972

in Hexane
National institute of Standards and Technology (USA)

(ng/mlL):

0.017
0.017
0.009
0.027
0.010
0.012
0.026
0.012

without notice. Please contact NIST.

Reference:

National Institute of Standards and Technology {1992) SRM 2261. Chlorinated pestlmdaé in
hexane. (Nomina! concentration 2 pg/mL.) Certificate of analysis. National Institute of

Uncertainty ()

Compound

Dieldrin
gamma-HCH
Heptachior
Heptachlor epoxide
Hexachlorobenzene
Mirex
trans-Nonachlor

Standards and Technology, Gaithersburg, MD, USA,
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972
972
977
877
.968
.991
.86

Uncertainty (&)

0.013

1 0.010

0.015
0.017
0.009
0.028
0.014
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SRM 2262

Chlorinated Biphenyl Congeners iIn 2,2,4-Trimethylpentane

(Nominal

Concentration 2 pg/ml)

National Institute of Standards and Technology (USA)

Description:

This SRM is a solution of 28 chlorinated biphenyl (CB) [also known as polychlorinated bipheny!
(PCB)] congeners in 2,2,4-trimethylpentane (isooctane). This SRM is intended primarily for
use in the calibration of chromatographic instruments used for the determination of the
certified compounds. Certified concentrations are available on mg/kg and pg/mL basis. CB
number is according of Ballschmiter and Zell (1980).

Certified concentrations (pg/mL):

CB number

1
8
18
29
44
52
66
77
87
101
104
105
118
126
128
138
163
170
180
187
188
195
201
206
209

Noncertified
CB number

28
50
154
194

Compound

2-Monochlorobipneyl
2,4'-Dichlorobiphenyl
2,2',5-Trichlorobiphenyl
2,4,5-Trichlorobiphenyl
2,2",3,5'-Tetrachlorobiphenyl
2,2'.5,5'-Tetrachlorobiphenyl
2,3',4,4'-Tetrachlorobiphenyl
3,3',4,4'-Tetrachlorobiphenyl
2,2',3,4,5'-Pentachlorobiphenyi
2,2',4,5,5'-Pentachlorobiphenyl
2,2'.4,6,6'-Pentachlorobiphenyl
2,3,3.4,4'-Pentachlorobiphenyl
2,3',4,4',5-Pentachlorobiphenyl
3,3",4,4',5-Pentachlorobiphenyl
2,2',3,3',4,4'-Hexachlorobiphenyl
2,2',3,4,4',5'-Hexachlorobiphenyl
2,2',4,4',5,5'-Hexachlorobiphenyl
2,2'.3,3',4,4',5-Heptachlorobiphenyl
2,2',3,4,4',5,5'-Heptachlorobiphenyl
2,2',3,4',5,5',6-Heptachlorobiphenyl
2,2',3,4',5,6,6'-Heptachlorobiphenyl
2,2'.3,3',4,4',5,6-Octachlorobiphenyl
2,2',3,3'.,4,5',6,6'-Octachlorobiphenyl
2,2',3,3',4,4',5,5", 6-Nonachlorobiphenyl
2,2',3,3',4,4',5,5',6,6'-Decachlorobiphenyl

concentrations (pg/mL):
Compound

2,4,4'-Trichlorohipheny!
2,2',4,6-Tetrachlorobipheny!
2,2',4,4',5,6'-Hexachlorobiphenyl
2.2',3,3',4,4',5,5'-Octachlorobiphenyl

137

Value

2.067
2.14

2.058
2.057
2.054
2.087
2.051
2.097
2.069
2.035
2.074
2.042
2.064
2.076
2.059
2.027
2.040
2.045
2.060
2.047
2,075
2.052
2.070
2.001
2.062

Value

2.07
2.08
2.03
0.22

Uncertainty (&)

0.029
0.18
0.019
0.076
0.037
0.024
0.039
0.069
0.017
0.029
0.017
0.063
0.066
0.086
0.017
0.024
0.039
0.034
0.020
0.019
0.035
0.041
0.022
0.037
- 0.028

Uncertainty ()




SAM 2262 (cont.)

Order information:

-No price was avallable for SRM 2262 at the time of this writing. Please contact NIST.
References:

Ballschmitter, K., and M. Zell {1980) Analysis of polychlorinated biphenyls (PCB) by glass
capillary gas chromatography - composition of technical Arocler - and Clophen-PCB mixtures.
Eresenius Z, Anal. Chem,, 302:20-31.

National Institute of Standards and Technology (1995) SRM 2262. Chlorinated biphenyl

congeners in 2,2,4-trimethylpentane (Nominal concentration 2 pg/mL). Certificate of analysis.
National Insfitute of Standards and Technology, Gaithersburg, MD, USA,
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SRM 3101 - 3172a

Spectrometric Standard Solutions
National Institute of Standards and Technology (USA)

Description:

These SRMs are intended for use as stock solutions in atomic absorption spectrometry, optical
emission (plasma) spectrometry, spectrophotometry, or any other analytical technique that
requires aqueous solutions for calibration. These standards were prepared gravimetrically
using well-characterized high purity elements or salts to contain 10 mg/mL of the selected
metal in 10% high-purity acid. Some of the high purity elements used in the preparation of
these SRMs are available as NIST SRMs and are so noted below. NIST monitors the stability of
these solutions and will notify. purchasers of any change.

Available single element soiutions (10 mg/mL unless noted):

SRM Element Metal, salt or SRM  Acid Concentration
3101a Al Metal 10% HNO,4
3102a Sb Metal 10% HNO, + 2% HF
3103a As Metal 15% HNO,
3104a Ba BaCO, 1% HNO,
3105a Be Metal 10% HNO4
3106 Bi Metai 10% HNO,
3107 B (5.00) SRM 851 Water
3108 Cd Metal 10% HNO,
31089a Ca SRM 915a 10% HNO,4
3110 Ce Ce0, 10% HNO,
3111a Cs CsCl - 1% HNO,
3112a Cr Metal 10% HNO,
3113 Co ) Metal 10% HNOQO4
3114 Cu Metal 10% HNO4
3115a Dy Dy,0,4 10% HNO,
3116 Er Er,O4 10% HNO4
3117a Eu : Eu,0,4 16% HNO,4
3118a Gd ‘ Gd,0, 10% HNO,
3119a Ga Metal 10% HCI
3120 Ge Metal 10% oxalic acid
3121 Au SRM &85w 10% HCI
3122 Hf Metal 10% HNO, + 2% HF
3123a Ho Ho,0, 16% HNO,
3124a In Metal 10% HNO,
3126a Fe Metal - 10% HNO4
3127a La La,0,4 10% HNO,
3128 ~ Pb SRM 49¢ 10% HNO,
3129a Li Li,CO4 2.03 M HNO,
3130a Lu Lu,O, 10% HNO,
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SRM 3101a - 3172a (cont)

SRM

3131a
313z
3133

3134
3135a

3136
3137

3138
3139a

3140
3141a

3142a
3143
3144
3145a
3147a
3148a
3140

3150
3151

- 3152a
3153a

3154
3165

3156
3167a

3158
3159
3160a
3161a
3162a
3163
3164
3165
3166a
3167a

- 3168a
3169

Element

Mg
Mn
Hg
Mo
Nd
Ni

Nb

Pd
p

Pt
K

Pr
Re
Rh
Rb
8m
Se
Se
Si
Ag
Na
Sr
S
Ta

Te
Tb

Tl

Th

Tm

Sn

Ti

w

U

V (5.00)
Yb

Y

Zn
Zr

Metal, salt or SRM  Acid Concentration

Metal
Metal
SRM 743
Metal
Nd,0,
Metal
Metal

Metal
SAM 194

SAM 680
SRM 999

PrgO+

Metal
(NH4)aRhClg
SRM 984
Sm,0,

Sc,04

SRM 728
Na,8i049H;0
Metai

SRM 2201
SrCco,

H,80,
Metal
Metal
Tb,O,
Metal
ThO,
Tm,0,4
SRM 741
Metal
Metal
NBL-CRM 129
Metal
Yb,04
Y;0,
SRM 740a
Metal

140

10% HNO,
10% HNO,
10% HNO,

10% HCl
10% HNO,

10% HNO,
5% HNO; + 2% HF

10% HCI
0.08% HNO,

10% HCI
1% HNO,
10% HNO,4
10% HNO,
10% HCI
1% HNO,
2.21M HNO,
10% HNO,
10% HNO;,
Water
10% HNO,

1% HCI
10% HNO

0.10% H,SO,
5% HNO, + 2% HF

20% HCI

16% HNO,
10% HNO,

10% HNO,

10% HNO,

5% HNO, + 2% HF
10% HNO, + 2% HF
7% HNO, + 4% HF
10% HNO,

10% HNO,

16% HNO,

10% HNO,

10% HCI
10% HNO, + 2% HF
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SRM 3101a - 3172a (cont.)
Multielement solutions (100 mg/mL unless hoted):

SAM Element Metal, salt or SRM  Acid Concentration

3171a Al 5% HNO,
Be (10)
Cd
Cr
Fe
Mg
Mn
Mo
Ni
K (500)
Na
v

3172a As (200) Metal 5% HNO4
Ba (10) BaCO,
Ca (10) CaCO,, SRM 915
Co Metal
Cu Metal, SRM 393
P Metal, SRM 49e
Se (500) Metal, SRM 726
Ag Metal, SRM 748
Sr (10) 5rCO4
Tl (99.9) Metal
Zn Metal, SRM 740

Order information:

The single element SRMs can be purchased for US$125 per unit { 50-mL bottle) except for SRM
3148a (Sc) which is priced at US$198 and SRM 3144 (Rb) priced at US$158. SRM 31714,
3172a can be purchased for US$150. Price subject to change without notice. Please contact
NIST.

Raferences:

National Institute of Standards and Technology (1986) SRM 3140. Spectrometric standard
solution. Platinum. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA. i

National Institute of Standards and Technology (1991) SRM 3134. Spectrometric standard
solution. Molybdenum. Coertificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1993) SRM 3108. Spectrometric standard
solution. Cadmium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1993) SRM 3110. Spectrometric standard

solution. Cerium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA,
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SRM 3101a - 3172a (cont.)

National Institute of Standards and Technology (1993) SRM 3155. Spectrometric standard
solution. Tantalum. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology {1994) SRM 3102a. Spectrometric standard
solution. Antimony. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1994) SRM 3104a. Spectrometric stahdard
solution. Barium. Certificate of analysis. National institute of Standards and Technology,
Gaithersburg, MD, USA,

National Institute of Standards and Technology (1994) SRM 3112a. Spectrometric standard
solution. Chromium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

Nationai Institute of Standards and Technology (1994) SAM 3118a. Spectrometric standard
solution. Gadolinium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1994) SRM 3120. Spectrometric standard
~ solution, Germanium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1994) SRM 3122, Spectrometric standard
solution. Hafnium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1994) SRM 3128a. Spectrometric standard
solution. [ron. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1994) SRM 3135a. Spectrometric standard
solution. Neodynium. Certificate of analysis. National Institute of Standards and Technology,
Gaaithersburg, MD, USA.

National Institute of Standards and Technology (1994) SRM 3137. Spectrometric standard
solution. Niobium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1994) SRM 3138. Spectrometric standard
solution. Palladium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1994) SRM 3141a. Spectrometric standard
solution. Potassium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1994) SRM 3142a. Spectrometric standard

solution. Praseodynium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA,

National Institute of Standards and Technology (1994} SRM 3149. Spectromstric standard
solution. Selenium. Certificaie of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

142

JOO0O0Q000O000LLOOLOOL

O

QOOOCLOCLOOOOUDOVOOO0O00OTO




OCCOLCOOLCLOOOCOLOOOOOLOOOLOOLOLOCOOLOOOOOOOOLOOOUL

SRM 3101a - 3172a {cont.)

National Institute of Standards and Technology (1994) SRM 3152a. Spectrometric standard
solution. Sodium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1994) SRM 3153a. Spectrometric standard
solution. Strontium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1994) SRM 3159. Spectrometric standard
solution. Thorium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA,

National Institute of Standards and Technology (1994) SRM 3162a. Spectrometric standard
solution. Titanium, Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1994) SRM 3164. Spectrometric standard
solution. Uranium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1994) SRM 3188a. Spectrometric standard
solution. Zinc. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National institute of Standards and Technology (1994) SRM 3171a. Multielement mix A-1
standard solution. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3101a. Spectrometric standard
solution. Aluminum. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3103a. Spectrometric standard
solution. Arsenic. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA,

National Institute of Standards and Technology (1995) SRM 3105a. Spectromietric standard
solution. Beryllium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA,

National Institute of Standards and Technology (1995) SRM 3106. Spectrometric standard
solution. Bismuth, Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3107. Spectrometric standard
solution. Boron. Cerlificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3109a. Spectrometric standard
solution. Calcium. Certificate of analysis. National Institute of Standards and Technology,

Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3111a. Spectrometric standard
solution. Cesium. Certificate of analysis. National Institute of Standards and Technology,
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SRM 3101a - 3172a (cont.)
Gaithersburg, MD, USA,

National Institute of Standards and Technology (1995) SRM 3113. Spectrometric standard
solution. Cobalt, Certificate of anaIySIs National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National- Institute of Standards and Technology (1995) SRM 3114, Spectrometric standard
solution. Copper. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA. - ‘

National Institute of Standards and Technology (1995) SRM 3115a. Spectrometric standard
solution. Dysprosium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3116a. Spectrometric standard

solution. . Erbium. Certificate of analysis. National Institute of Standards and Technology,

Gaithersburg, MD, USA.

National institute of Standards and Technology (1995) SRM 3117a. Spectrometric standard
solution. Europium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3119a. Spectrometric standard
solution, Gallium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3121. Spectrometric standard
solution. Gold. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3123a. Spectrometric standard
solution. Holmium. Cerlificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3124a. Spectrometric standard
solution. Indium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3127a. Spectrometric standard
solution. Lanthanum. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3128. Spectrometric standard

solution. Lead. Certificate of analysis. National Institute of Standards and Technology,

Gaithersburg, MD, USA.

National institute of Standards and Technology (1995) SRM 3129a. Spectrometric standard
solution. Lithium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3130a. Spectrometric standard

solution. Lutetium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3131a. Spectrometric standard
144
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SRM 3101a - 3172a (cont.)

solution. Magneéium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA. ’

National Institute of Standards and Technology (1995) SRM 3132. Spectrometric standard
solution, Manganese. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3133. Spectrometric standard
solution. Mercury. Certificate of analye-.ls National Institute of Standards and Technology,
Gaithersburg, MD, USA,

National Institute of Standards and Technology (1995) SRM 3136. Spectrometric standard
solution. Nickel. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA, ‘

National Institute of Standards and Technology (1995) SRM 3139a. Spectrometric standard
solution. Phosphorus. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA, :

National Institute of Standards and Technology (1995j SRM 3143. Spectrometric standard
solution. Rhenium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3144. Spectrometric standard
solution. Rhedium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3145a. Spectrometric standard
solution. Rubidium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and TecHnology {1995) SRM 3147a. Spectrometric standard
solution, Samarium, Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technclogy (1995) SRM 3148a. Spectrometric standard
solution. Scandium. Certificate of analysis. National institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3150. Spectrometric standard
solution. Silicon. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA,

National Institute of Standards and Technology (1995) SRM 3151. Spectrometric standard
solution. Silver. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA,

National Institute of Standards and Technology. (1995) SRM 3154, Spectrometric standard
solution. Sulfur. Certificate of analysis. National Institute of Standards and Technology,
Gaithershurg, MD, USA,

Natioﬁal Institute of Standards and Technology (1995) SRM 3156, Spectrometric standard

solution. Tellerium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.
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SRHRM 3101a - 3172a (cont.)

National Institute of Standards and Technology (1995} SRM 3157a. Spectrometric standard

solution. Terbium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA,

National Institute of Standards and Technology (1995) SRM 3158. Spectrometric standard
solution, Thallium, Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3160a. Spectrometric standard
solution. Thullium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA,

National Institute of Standards and Technology (i1995) SRM 3161a. Specirometric standard
solution. Tin. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National [nstitute of Standards and Technology (1995) SRM 3163. Spectrometric standard
solution. Tungsten. Certificate of analysis. Nat|onal Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3165, Spectrometric standard
solution. Vanadium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National [nstitute of Standards and Technology (1895) SRM 3166a. Spectrometric standard
solution. Ytterbium. Certificate of analysis. National Institute of Standards and Technology,
Galthersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 31687a. Spectrometric standard
solution. Ytirium, Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3169. Spectrometric standard
solution. Zirconium. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3172a. Muitislement mix B
standard solution. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.
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SRM 3181 - 3186

Anion Standard Solutions
National Institute of Standards and Technology (USA)

These SRMs are intended for use in anion ion chromatography. They consist of single component
solutions prepared gravimetrically to contain 1000 pg of the anion per gram of solution. The
solutions are prepared in 18 megohm water.

Concentrations (ug ahionlg):

SRAM Anion Salt Value Uncertainty (1)
3181 Sulfate K,SO, 998 3
3182 Chloride KClI 1000 5
3183 Fluoride NaF 995 5
3184 Bromide KBr 1000 5
3185 Nitrate NaNO, 1002 4
3186 Phosphate KH,PO, 1000 4

Order information:

These SRMs can be purdhased for US$108 per unit (50 mL)} respectively. Price subject to
change without notice. Please contact NIST.

References:

National Institute of Standards and Technology (1992) SRM 3185. Anion standard solution,
nitrate. Cerlificate of analysis. National Institute of Standards and Technology, Gaithersburg,
MD, USA.

National Institute of Standards and Technology (1993) SRM 3186. Anion standard solution,
Phosphate. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA,

National Institute of Standards and Technology (1995) SRM 3181. Anion standard solution.
Sulfate. Certificate of analysis. National Institute of Standards and Technology, Gaithersburg,
MD, USA.

National Institute of Standards and Technology (1995) SRM 3182. Anion standard solution.
Chloride. Certificate of analysis. National Institute of Standards and Technology, Gaithersburg,
MD, USA.

National Institute of Standards and Technology (1995) SRM 3183. Anion standard solution.
Fluoride. Certificate of analysis. National Institute of Standards and Technology, Gaithersburg,
MD, USA.

National Institute of Standards and Technology (1995) SRM 3184. Anion standard solution.
Bromide. Certificate of analysis. National Institute of Standards and Technology, Gaithersburg,
MD, USA,
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SRM 3190 - 3196

Aqueous Electrolytic Conductivity
National Institute of Standards and Technology (USA)

Description:

These SRMs are intended for us in aqueous elactrolytic conductivity measurements as
calibration or control standards. As control standards, they may be used to determine the
conductivity cell constant,

SRM Component Electrolytic conductivity (uS/cm)
at 25°C

3190 HCI in water 25 + 0.3

3191 SRM 999 (KCl) in water ' 100.1 £ 0.2

3192 KCI in water 500.0 £ 0.6

3193 KCIl in water ’ 1000.0 + 1.8

3194 KCl in water . 10000 + 4

3195 KCI in water 100000 = 20

3196 NaCl in water 20000 £ 20

Order information:

These SRMs can be purchased for US$313 per unit (500 mL) respectively. Price subject to
change without notice. Please contact NIST.

References:

National Institute of Standards and Technology (1993) SRM 3190. Aqueous electrolytic

conductivity. Certificate of analysis. National -Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1993) SRM 3195. Aqueous electrolytic

conductivity. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1993) SRM 3196. Aqueous electrolytic

conductivity. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1994) SRM 3193. Aqueous electrolytic

conductivity. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1995) SRM 3191. Aqueous electrolytic

conductivity. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA,

National Institute of Standards and Technology (1995) SRM 3192. Aqueous selectrolytic

conductivity. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA,
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SRM 3190 - 3196 (cont.)

National Institute of Standards and Technology (1995} SRM 31984. Aqueous electrolytic
conductivity. Certificate of analysis. National Institute of Standards and Technology,

‘Gaithersburg, MD, USA,
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SRM 4226B through 4949B

Alpha-Particle, Beta-Particle, Gamma-Ray, and Electron
Capture Solutions
Naticnal Institute of Standards and Technology (USA)

Description:

Certain radioactivity SRMs have short half-lives and are available only at certain announced
times. Others of intermediate half-lifes are issued periodically and may bs out of stock. The
amount of radionuclide in these SRMs is stated in terms of activity or decays per second.
Becquerel (Bq) units are related to curies (Ci) by the formula

1 Ci =37 x 1010 Bq.

Radioactivity level (Bq/g):

SRM Radionuclide Approx. Date of Total
activity calibration uncertainty
(Ba/g) (%)

4226B * 83N 1 x 108 12/84 1.1
4233C * 137Cs 7 x 105 11/89
4251C * 133g 4 4 x 108 9/93
4276C * 1255p 2 x 104 0/88 -

154, 1 x 104

155 7 x 108 _
4288A * 99T¢ 4 x 104 11/82 1.6
4320 240m 57 4/89 0.9
4321B 238y (natural) 263 : 11/86 0.4
4322B * 241am 39 11/86 1.0
4323A * 238py 33 11/86 0.5
4324A * 232y 83 2/84 1.5
4328 * 229T} 884 5/84 1.5
4329 * 243Cm 690 G6/84 1.4
4332C * 243Am 0.21 7/90 0.02
4334D * 242p, 25.58 12/89 1.2
4338 * 240py 18 4/80 1.0
43618 a4 1.12 8/87 1.0
4370 * 182gy 9 x 104 2/87 1.1
4915E * 80Co 3 x 105 2/84 0.8
4919-G * sogr 4 x 103 1/90 1.2
4926D 34 - 3 x 108 4/89 0.8
4927D 34 7 x 105 1/89 0.8
4929-D 55Fg 1 x 10 8/85 2.8
4943 * 36C| 1 x 104 12/84 0.8
4947C 3H 3.x 108 3/87 1.2
4948C 129 7 x 103 1/82 1.9

* License certification is required by NIST.
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SRBM 42268 through 4949C (cont.)

Order information:

These SRMs can be purchsed for the prices and quantities listed below. Price subject to change
without notice. Please contact NIST.

SRM Unit Cost (US$) SRM Unit Cost (US$)
4233C 5g 772 4338 59 877
4251C - 5g 620 4361-B 490 g 518
4276C 5mL 723 4370C 5mL 670
4288A 5mlL 587 4915E 5g 614
4320 5mL 61t 4919G 549 602
43228 5mL 670 4926D 18 mL 746
4323 5 mL 687 ~ 4927E 3mL 666
4324A 5 mL - 4929D 5 mL 476
4328 2 mL 458 4943 3mL 373
4329 5149 378 4947C 49 501
4332D 5 mL 839 4849C 1.1 g 697
4334D 4 mL 584

References:

National Institute of Standards and Technology (1980} SRM 4338. Alpha particle emission rate
solution standard. Plutonium-240. Certificate. National Institute of Standards and Technology,
Gaithersburg, MD, USA,

National Institute of Standards and Technology (1982) SRM 4288A. Radioactivity standard.
Technetium-99, Certificate. National Institute of Standards and Technology, Gaithersburg, MD,

- USA.

National institute of Standardé and Technology {1982) SRM 4949C. Radioactivity standard.
lodine-129, Certificate. National Institute of Standards and Technology, Gaithersburg, MD,
USA,

National Institute of Standards and Technology (1984) SRM 4226B. Radioactivity standard.
Nickel-63. Certificate. National Institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1984) SRM 4915E. Radioactivity standard.
Cobalt-60. Certificate. National Institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1984) SRM 4943. Radioactivity standard.

- Chlorine-36. Certificate. National [nstitute of Standards and Technology, Gaithersburg, MD,

USA.

National Institute of Standards and Technology (1985) SRM 4328. Radioactivity standard.
Thorium-228. Certificate. National Institute of Standards and Technology, Gaithersburg, MD,
USA.

National Institute of Standards and Technology (1985) SRM 4329, Radioactivity standard.
Curium-243. Coertificate. National Institute of Standards and Technology, Gaithersburg, MD,
USA,

National Institute of Standards and Technology (1986) SRM 4323A. Alpha patticle solution
standard. Plutonium-238. Certificate. National Institute of Stlandards and Technology,
Gaithersburg, MD, USA.
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SRM 4226B through 49498 (cont.)

National Institute of Standards and Technology (1986) SRM 4324A. Radioactivity standard.

Uranium-232, Certificate. National Institute of Standards and Technology, Gaithersburg, MD,
USA,

National Institute of Standards and Technology (1986) SRM 4929D. Radioactivity standard. X-

Ray emission rate standard. Iron-55. Certificate. National Institute of Standards and
Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1987) SAM 4361-B. Radioactivity standard.

Hydrogen-3. Coertificate. National Institute of Standards and Technology, Gaithersburg, MD,
USA,

National Institute of Standards and Technology (1987) SRM 4370C. Radioactivity solution

standard. Europium-152. Certificate. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1987) SRM 4947C. Tritiated toluene
radioactivity standard for liquid scintiilating counting. Hydrogen-3. Certificate. 'National
Institute of Standards and Technology, Gaithersburg, MD, USA.

National institute of Standards and Technology (1988) SRM 4276C. Radicactivity standard.
Mixed radionuclide solution standard for the efficient calibration of germanium spectrometry
systems. Certificate. National Institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1988) SRM 4339A, Radioactivity standard.

Radium-228. Certificate. National Institute of Standards and Technology, Gaithersburg, MD,
USA,

National Institute of Standards and Technology (1989) SRM 4233B. Radicactivity standard.

Cesium-137. Certificate. National Institute of Standards and Technology, Gaithersburg, MD,
USA.

National Institute of Standards and Technology (1989) SRM 4926D. Radioactivity standard.

Hydrogen-3. Certificate. National Institute of Standards and Technology, Gaithersburg, MD,
USA,

National Institute of Standards and Technology (1989) SAM 4927D. Radicactivity standard.

Hydrogen-3. Certificate, National Institute of Standards and Technology, Gaithersburg, MD,
USA.

 National Institute of Standards and Technology (1990} SRM 4332D. Radioactivity standard.

Americium-243. Certificate. National Institute of Standards and Technology, Gaithersburg, MD,
USA.

National Institute of Standards and Technology (1990) SRM 4334D. Alpha particle solution
standard. Plutonium-242, Certificate. National |nstitute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of ‘Standards and Technology (1991) SRM 4322B. Alpha particle solution

standard. Americium-241. Certificate. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1991) SRM 4919-G. Radioactivity standard.

Strontium-90. Cerlificate. National Institute of Standards and Technology, Gaithersburg, MD,
USA. :
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SRM 42268 through 49498 (cont.)

National Institute of Standards and Technology (1992) SRM 4321B. Alpha particle solution
standard. Natural uranium. Certificate. National Institute of Standards and Technology,
Gaithersburg, MD, USA, -

National Institute of Standards and Technology (1994} SRM 4251C. Radioactivity standard.

Barium-133. Coertificate. National Institute of Standards and Technology, Gaithersburg, MD,
USA,
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SRM 4400N through 4427A

Radiopharmaceuticals

Source: '
National Institute of Standards and Technology (USA)

Description:

License certification is required by NIST before shipment. No other information available.

Radiocactivity Ie;.'el (Bq/g):

SAM Radionuclide Approx. activity Half life
(MBa/g) (d)
4400N 51Cr 4 27.7
4401T 131) 5 8.0
4402C 113gn/113|p 1 115
44038 855 1 65
4404Q 2017 4 3
4405B 1984y 4 2.7
4406M 3zp 2 14.3
44078 125| 1 60
4408D 60Cqo 2 272
4409D 75359 1 119.8
4410HT 29mT ¢ 1000 0.3
4411B 58Fg 1 44
44128 99Mo, 99MT ¢ 1000 0.3
4414C 123) 60 0.6
4415R 133% o 500 (total) 5.2
44160 87Ga 4 3.3
4417N MR 5 2.8
4418L 203Hq 1 47
4419C 189y 2 32
44208 203pp 3 2.2
4421L 195y 1 183
4424 isg 1 B87.4
4425A 1538 m 4 1.9
4426A 89gr 1 50
4427A S0y 1 2.7

Order information:

No price information available at the time of writing Please contact NIST.

Reference:

Trahey, N. M. (ed.) (1995} NIST Standard Reference Matarials Catalog 1995-86. NIST Spec.
Pub. 260. National Institute of Standards and Technology, Gaithersburg, MD, USA. 167 pp.
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V-9

Cotton Cellulose

International Atomic Energy Agency (Austria)
Description:

No information available.

Recommended values (mg/kg dry weight unless noted):

Element Value Confidence interval Element Value Confidence interval
Na 56 49 - &4 Cu ~ 0.59 0.47 - 0.94
Mg 53 46 - 67 Sr 0.65 0.54 - 0.96
cl 600 490 - 640 Mo (pg/kg) 34 30 - 45
Ca 240 220 - 260 Ba 9 6 - 12
Mn 0.15 0.12 - 0.21 Hy 0.06 0.04 - 0.08
Cr 0.11 0.08 - 0.14 © Pb 0.25 0.22 - 0.33
Ni - 0.09  0.07 - 0.18

Order Information:

V-9 can be purchased for US$110 per unit {25 g). Price subject to change. The price includes
handling, postage (surface mail in Europe, airmail elsewhere), and insurance. Please contact
IAEA.

Reference:

International Atomic Energy Agency (1994) AQCS (Analytical Quality Control Services)
Intercomparison runs reference materials 1994 - 1995. Catalog. International Atomic Energy
Agency, Laboratory Seibersdorf, P.O. Box 100, A-1400 Vienna, Austria. 100 pp.
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VS-N

Glass Standard
Association Nationale de la Recherche Technique (France)

Description:
This CRM is a synthetic silico-aluminous glass of phonolitic composition.

'Recommended values {ng/g dlry weight unless noted):

Element Value
Al,O4 (%) 13.44

Proposed vatues (ng/g dry weight unless noted):

Element Value Element Value ' Element Value
B 300 Cr 700 Mo 700
Na,O (%) 5.95 MnO (%) 0.1 cd 900
MgO (%) 4.51 Co 700 Sn 800
Si0, (%) 55.57 Ni 800 Sb 800
T R
ggom) 30‘;'53 ‘Ga 400 Yb 900
TiO, (%) 1.08 2 4] 800 Pb 1000

2 ' Sr 700 Bi 1000
v 800 Zr 700

Order information:

VS-N is available to members of the International Working Group "Analytical Standards of
Minerals, Ores, and Rocks‘. Membership in the Working Group is US$125. Please contact K.

Govindaraju at Geostandards. Membership dues subject to change without notice. VS-N is
packaged in 30-g units.

Referance:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands. Newsletter, 18(Spscial issue):1-158,
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COCO

CRM 349

COCOCOCOOOCOOO00

PCBs in Cod Liver Oil

Community Bureau of Referance (Belgium)

Description:

This material consists of cod liver oil with endogeneous chlorobiphenyls in a sealed argon filled
ampoule. The oil was stabilized by the addition of 0.2 mg/g butyl hydroxy toluene,

Certified concentrations (ug/kg):

PCB congener Value Uncertainty (L)
PCB 28 68 7
PCB 52 149 20
PCB 101 370 17
pPCB 118 454 31
PCB 153 6§38 40
PCB 180 280 22

Noncertified concentrations (pg/kg):

Compound " Value Compound Value
4,4'-DDD 175 Mirex 22
4,4'-DDE 234 PCB 44 75
4,4'-DDT 59 PCB 128 104
alpha-Chlordane 20.5 PCB 138 + 163 765
Pieldrin 153 PCB 194 " 38
gamma-HCH 73

Order Information:

CRM 349 can be purchased for ECU150 per unit (2 g). Price includes handling and normal
postage within the European Union except when special handling is required. Price subject to
change without notice. Please contact BCR.

References:

Community Bureau of Reference (BCR) (1987) BCR CRM 349, chlorobiphenyls in cod liver oil.
Certificate of analysis. Community Bureau of Reference, Commission of the European
Communities, Directorate General for Science, Research and Development, 200 rue de la Loi,
B-1049 Brussels, Belgium.

Community Bureau of Reference (BCR) (1994) Reference Materials. Community Bureau of

Reference, Commission of the European Communities, Directorate General for Science,
Research and Development, 200 rue de la Loi, B-1049 Brussels, Belgium. 86 pp.
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CRM 350

Chlorobiphenyls in Mackerel Oil

Community Bureau of Reference (Belgium)

Description:

This material consists of mackerel oil with endogeneous chlorobiphenyls in a sealed argon filled
ampoule. The oil was stabilized by the addition of 0.2 mgfg butyl hydroxy toluene. Information

on additional PCBs and chlorinated pesticides is available in the report.

Certified concentrations (ug/kg):

Congener Value Uncertainty (t)
PCB 28 68 7
PCB 52 149 20
PCB 101 370 17
PCB 118 454 31
PCB 153 938 40
PCB 180 280 22
Noncertified concentrations (ug/kg):
Compound Value Value
4,4'-DDD 175 22
4,4'-DDE 234 75
4,4'-DDT 59 104
alpha-Chlordane 20.5 PCB 138 + 163 765
Dieldrin 153 38
gamma-HCH 73

Order information:

0000

OCOO00O00000OO0

CRM 350 can be purchased for ECU150 per unit 2 g); Price includes handling and normal

postage within the European Union except when special handling is required. Price subject to
change without notice. Please contact BCR.

References:

Community Bureau of Reference (BCR) (1987) BCR CRM 350, chiorobiphenyls in mackerel oil.
Certificate of analysis. Community Bureau of Reference, Commission of the European

Communities, Directorate General for Sclence, Research and Development, 200 rue de la Loi,
B-1049 Brussels, Belgium.

Community Bureau of Reference (BCR) (1994) Reference Materials. Community Bureau of
Reference, Commission of the European Communities, Directorate General for Science,
Research and Development, 200 rue de la Loi, B-1049 Brussels, Belgium. 86 pp.
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SRM 1580

Organics in Shale Oll
National Institute of Standards and Technology (USA)

Description:

This SRM is intended primarily for evaluating the reliability of analytical methods for the
determination of trace level organic compounds in oil matrices such as shale oil, petroleum
crude oils and others. The oil was obtained from shale from the Mahogany Zone of the Colorado
Green River Formation. After separation from water and sludge, the oil was centrifuged,
filtered and bottled.

Certifisad concentrations (ng/g):

Compound Valus Uncertainty (t) Compound Value Uncertainty (%)
2,6-Dimethylphencl 175 30 Pyrene 104 18
Benzo[a]pyrene To21 6 Petylena 3.4 2.2
Benzo[e]pyrene i8 8 Phenol 407 50
Benzo[flquinoline 16 4 o-Cresol 3ass 50
Fluoranthene 54 i0

Noncertifisd concentrations (ug/g):

Compound ‘ Value Compound Value
2,4-Dimethylphenol 380 m-Creasol 330
2,5-Dimethylphenol 320 p-Cresol 270
2,4,6-Trimethylphenol 120 Phenanthridine 45
2,5,6-Trimethylphenol 360

Order information:

SRM 1580 can be purchased for US$291 per unit (5 2-mL). Price subject to change without
notice. Please contact NIST.

Reference:

National Institute of Standards and Technology (1980) SRM 1580. Organics in shale oil.
Cortificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 1581

Polychlorinated Biphenyls in Oil
National Institute of Standards and Technology (USA)

Description:

This SRM is intended primarily for calibrating instrumentation and validating methodology used

in the determination of polychlorinated biphenyl mixtures (PCBs) in motor and transformer oils.
These PCBs are present at Aroclor 1242 and 1260,

Certified concentrations (ug/g):

Matrix Aroclor type Value Uncertainty (1)
Motor oil 1242 .. 100 1
Motor oil 1260 100 2
Transformer oil 1242 ' 100 i
Transformer oil 1260 100 3

Order . information:

SRM 1581 can be purchased for US$236 per unit (4 ampoules). Price subject to change without
notice. Please contact NIST,

Reference:

National Institute of Standards and Technology (1990) SRM 1581, Polychlorinated biphenyls in

oils. Certificate of analysis. Nationa! Institute of Standards and Technology, Gaithersburg, MD,
USA.
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. SRM 1582

Petroleum Crude Oil

National Institute of Standards and Technology (USA)

Description:

Petroleum crude oil from the US Environmental Protection Agency's repository at the Oak Ridge
National Laboratory, Oak Ridge, TN, USA, was homogenized and transferred to amber glass

ampoules,

Certified concentrations (ung/g):

Compound Value Uncertainty Compound Value Uncertainty.
(%) (£)
Benz[alanthracene 3.0 0.3 Fluoranthene 2.5 0.3
Benzo[a]pyrene 1.1 0.3 Phenanthrene 01 5
Dibenzothiophene 33 2 Ferylene 31 3
Noncertified concentrations {ug/g):
Compound Value Compound Value
Benzo|e]pyrene 3.5 Indenoc|[1,2,3-cd]pyrene '0.17.
Benzo[ghi]perylens 1.7 Phenol 0.3
Carbazole 3.4 Pyrene 7.

o-Cresol 0.5

Order information:

SRM 1582 can be purchased for US$308 per unit (5 2-mL ampoules). Price subject to change

without notice. Please contact NIST.
Reference:

National Institute of Standards and Technology (1984) SRM 1582. Petroleum crude oil.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA,
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SRM 1588

Organics in Cod Liver Oil

National Institute of Standards and Technology (USA)

Description:

The ced liver oil was donated to NIST by the University of Ulm, Germany. All the compounds

were naturally present in the oil.

Certitied concentrations (ng/g unless noted):

Compound Value Uncertainty
{£)
Hexachlorobenzene 148 21
alpha-HCH 86 19
trans-Chlordane 50 13
cis-Chlordane 158 8
trans-Nonachlor 209 11
Dieldtin 150 12
4.4'-DDD 277 156
4.4'-DDE 641 62
2,4'-DDT 156 5

Order information:

SRM 1588 can be purchased for US$262 per unit {5 2-mL ampoules). Price subject to change

without notice. Please contact NIST.

Refprence:

National Institute of Standards and Technology {(1989) SRM 1588. Organics in cod liver oil.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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Compound

4,4'-DDT
PCB 101
PCB 138
PCB 153
PCB 170
PCB 180
alpha-Tocopherol

(ng/g)

Value

529
129
261
276

45
107

112

Uncertainty

(£)

45
5
29
40
5
4

5
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SRM 1616a and SRM 1917a

Sulfur in Kerosine
National Institute of Standards and Technology (USA)

Description:

This SRM is intended for use in the determination of total sulfur in fuel oils or materials of
similar matrix. It consists of 100 mL of a regular grade kerosine suitable for ise in flue-
connected burner appliances and for use in wick-fed illuminating lamps as described in ASTM D
3699-92 Specification for Kerosine.

Certified concentration (%):

Element Value Uncertainty

(£)
SRM 1616a s  0.01462 0.00018
SRM 1617a S 0.17307 0.00034

Order information:
No price information is available. Please contact NIST.
Reference:

National Institute of Standards and Technology (1995) SRM 1616a. Sulfur in kerosine.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA,

National Institute of Standards and Technology (1885) SRM 1617a. Sulfur in kerosine.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA,
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SRM 1618

Vanadium and Nickel in Residual Fuel Oil

National Institute of Standards and Technology {USA)

Description:

SRM 1618 consists of commercial No. 6 residual fuel oil as defined by the American Society for

Testing and Materials.

Certified concentrations (ug/g):

Element Value
V' 423.1
Ni " 75.2

Order Iinformation:

Uncertainty

(£)

3.4
0.4

SRM 1618 can be purchased for US$174 per unit (100 mL). Price subject to change without

notice. Please contact NIST.

Reference:

National Institute of Standards and Technology (1985) SRM 1618. Vanadium and nickel in
residual fuel oil. Certificate of analysis. National Institute of Standards and Technology,

Gaithersburg, MD, USA.
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SRM _1 634c

Trace Elements in Fuel Oil
National Institute of Standards and Technology (USA}

Description:

SRM 1634c is a commercial "No. 6" residual fuel oil as defined by the American Society for
Testing and Materials (ASTM). This SRM is intended for use in the evaluation of methods used in
the analysis of fuel oils and other materials with similar matrices. The certified values are
based on at least 1 g sample which is the minimum amount that should be used for analysis.

Supplemental information on the physical properties of this SAM can be found on the certificate
of analysis,

Certitied mass fractions (wy In mglkg):

Element Value Uncertainty (%) Element Value Uncertainty (+)
v 28.19 0.40 As 0.1426 0.0064
Co 0.1810 0.0051 Se 0.1020 0.0038

Ni 7.54 0.21

Noncertified mass fractions (wg in mglkg):

Element Value Element Value
Na 37 Cl 45
8 (%) 2 Ba 1.8

Order information:
No price information was available as of this writing. Please cbntact NIST.

Reference:

National Institute of Standards and Technology (1995) SRM 1634c. Trace elements in fuel oil.
Certificate of analysis. National Institute of Standards and Technolegy, Gaithersburg, MD, USA,
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CRM 066 through 132

Particle Size Distribution
Community Bureau of Reference (Belgium)

Desgcription:

For each reference material, the distribution is expressed as the curve of the cumulative mass
of particles undersize versus particle size. For sieves, for example, this is the mass fraction
of particles which passes through a particular sieve. In the case of particles less than 90um
diameter, the particle size is expressed as the equivalent Stokes diameter determined from the

settling rate of particles in a viscous fiuid. For larger particles, the equivalent volume
diameter determined by sieving was preferred.

Certified property:

Standard Material Property Size range (um)
CRM 066 Quartz powder Stokes diameter 0.35 - 3.50
CRM 067 Quartz powder Stokes diameter 2.4 - 32.0
CRM o068 Quariz sand Volume diameter 160 - 630
CRM 069 Quartz powder Stokes diameter 14 - 90
CRM 070 Quartz powder Stokes diameter 1.2 - 20
CRM 130 Quartz powder Volume diameter 50 - 220
CRM 131 Quariz powder Volume diameter 480 - 1800
CRM 132 Quariz gravel Volume diameter 1400 - 5000

Order Iinformation:

CRM 066, 067, 069 and 070 are available in 10-g bottles, CAM 068, 130, 131 and 132 are
available in 100-, 200-, 450- and 700-g bottles respectively. All these CRMs can be
purchased for ECU150 per unit. Price includes handfing and normal postage within the European

Union except when special handling is required. Price subject to change without notice. Please
contact BCR.

Reference:

Community Bureau of Reference (BCR) (1994) Reference Materials. Community Bureau of
Reference, Commission of the European Communities, Directorate General for Scisnce,
Research and Development, 200 rue de la Loi, B-1049 Brussels, Belgium. 86 pp.
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CRM 165 - 167

Latex Spheres of Certified Size

Community Bureau of Reference (Belgium)

Description:

These standards are suspensions of latex spheres in aqueous solutions of stabilizers. Each
standard has a very narrow size distribution of spheres, approximately 99% of the spheres
are within 2% of the certified diameter.

Certified diameter (um):

Standard Diameter ' Uncertainty (1)

CRM 165 2.223 0.013
CRM 166 4.821 0.019
CRM 167 . 9.475 0.018

Order Iinformation:

CRM 165 through CRM 167 can be purchased for ECU100 per unit (1 vial) respectively. Price
includes handling and normal postage within the European Union except when special handling is
required. Price subject to change without notice. Please contact BCR.

Reference:

Community Bureau of Refersnce (BCR) (1994) Reference Materials. Community Bureau of

Reference, Commission of the European Communities, Directorate General for Science,
Research and Development, 200 rue de la Loi, B-1049 Brussels, Belgium. 86 pp.
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CRM 169 - 175

Certified Surface Area
Community Bureau of Reference (Belgium)

Description:

These standards are mineral particulate material with certmed surface area determined using
the Nitrogen BET Method.

Surface area (m2/g):

Standard Material Specific surface Uncertainty Unit size
area (1)
CRM 169 Alpha alumina 0.104 0.012 60
CRM 170 Alpha alumina 1.05 0.05 80
CRM 171 Alumina 2.95 0.13 50
CRM 172 Quartz 2,58 ~0.10 10
CRM 173 Rutile titania 8.23 0.21 46
CRM 175 Tungsten 0.181 0.013 200

Order information:

CRM 169 through CRM 175 can be purchased for ECU100 per unit. Price includes handling and
normal postage within the European Union except when special handlmg is required. Price
subject to change without notice, Please contact BCR.

. Reference:
Community Bureau of Reference (BCR) (1994) Reference Materials. Community Bureau of

Reference, Commission of the European Communities, Directorate General for Science,
Research and Development, 200 rue de la Loi, B-1049 Brussels, Belgium. 86 pp.
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M11-01 - M11-08

Surface Area "
Laboratory of the Government Chemist (UK}
Description:

These CRMs are certified for surface area.

Avaiiablo miterials:

Material Specific surface area LGC number Unit size (g)
(m2/g)
a-Alumina 0.06886 M11-07 50
a-Alumina 0.229 M11-06 50
o-Alumina 0.682 M11-08 50
¢o-Alumina 2.09 M11-05 50
Graphitised carbon black 11.1 M11-01 10
Graphitised carbon black 71.3 M11-02 : 10
Non-porous silica 152.5 M11-03 10
Meso-porous silica 260.4 M11-04 10

Order information:

These samples are for purchase for £95 per unit. Price subject to change without notice. Please
cohtact LGC.

Reference:
Laboratory of the Government Chemist (1991) Certified Reference Materials. Issue No. 2.

Oifice of Refersnce Materials, Laboratory of the Government Chemist, Queen's Road,
 Teddington, Middlesex TW11 OLY, England.

170

OCOOLLOOCOOOCOOOLOOOLO0OO0 QOOOO0O0OOOOOOCOOLOOOOOO0 L



OCOOOOCOLOOLOOCOOOCOOOOOLOOOOOCOOLOOOOOOOOOCOOOOOOIC

SRM 473, 475 - 476

Optical Microscope Linewidth Measurement Standards
National Institute of Standards and Technology (USA).

Description:

These SRMs are for use in calibrating optical microscopes used to measure the widths of opaque
lines and clear spaces on integrated circuit photomasks. They can also be used to calibrate line
spacings and line-to-space ratios, The accuracy of a measured linewidth or line spacing is +0.5
um or better. They are not for use with partially transmitting materials, in reflected light with
opaque materials, or in a scanning electron microscope. These SRMs consist of patterns of
clear and opaque lines with nominal dimensions ranging from 0.9 to 10.8 um and line spacing -
patterns ranging from 2 to 36 pm. SAM 473 and SRM 475 are made with anti-reflactive ‘
chromium on a borosilicate glass substrate. SRM 476 is made with bright chromium.

Order information:

SRM 473, 475, and 476 can be purchased for US$6130, 6361, and 4722 respectively. Price
subject to change without notice. Please contact NIST,

References:

National [nstitute of Standards and Technology (1990) Certificate, SRM 476, Optical
microscope linewidth measurement standard. National Institute of Standards and Technology,
Galthersburg, MD.

National Institute of Standards and Technology (1992) Certificate, SRM 473, Optical
microscope linewidth measurement standard. National Institute of Standards and Technology,
Gaitherf.sburg, MD.

National Instituite of Standards and Technology (1992) Certificate, SRM 475, Optical
microscope linewidth measurement standard. National Institute of Standards and Technology,
Giaithersburg, MD.
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SRM 484f

Scanning Electron Microscope Magnification Standard
National Institute of Standards and Technology (USA)

Description:

This SRM is intended for use in calibrating the scanning electron microscope magnification scale
within the range of 1000X to 20,000X. Each SRM bears an identification number and has been
Individually measured. SRM 484f consists of thin gold layers separated by layers of nickel of
nominal thicknesses of 0.5, 0.5, 1,3, and 5 um mounted such that the layers are viewed in
cross-section. The gold layers appear as thin gold lines in a nickel substrate. The SRM is
mounted in copper-filled epoxy within a cylinder of 304 stainless steel. The certified region of
each SRM is located relative to a the Knoop indentation. A diagram of this SAM is included in the
certificate of analysis.

Certified distances {(um):

Line pair Nominal spacing Uncertainty (&)

0-> 1 0.5 0.021
1->2 0.5 0.020
2->3 1 0.026
3 >4 3 0.035
4->5 5 0.052
(0 -> 5) (10) (0.100)

The 0 «> 5 line pair value is for information purposes only.
Order information:
No price information was available as of this writing. Please contact NIST.

Refsrence:

National Institute of Standards and Technology (1992) SRM 484f. Scanning efectron microscope
magnification standard. Certificate of Analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.
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SRM 659

Particle Size Distribution Standard for Sedigraph
Callbration
National Institute of Standards and Technology (USA)

Description:

The SHM is a silicon nitride powder intended for use in the calibration and evaluation of
equipment used to measure particle size distribution in the 0.2 to 10 pm range. It consists of
2.5 g of powder under argon in a glass vial sealed in a mylar pouch. The particle properties
used for selection criteria of a particular silicon nitride powder were size, shape and degree of
primary aggregation of the particles. The selected powder has equiaxed primary particles with
a mean dimension of approximately 1 pm and a minimal amount of large agglomerates.

Certified size distribution:

Cumulative weight percentile  Value {um) Uncertainty
10 0.48 0.10
25 0.81 - 010
50 1.43 . 010
75 2.08 0.11
a0 2.80 0.13

Order information:

SRM 659 can be purchased for US$207 per unit (5 vials). Price subject to change without
notice. Please contact NIST. ‘

Reference:

National Institute of Standards and Technology (1992) Certificate, SRM 659. Particle size
distribution standard for sedigraph calibration. Certificate of Analysis. National Institute of
Standards and Technology, Gaithersburg, MD, USA.
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SRM 1003b through 1019a

Glass Spheres and Beads
National Institute of Standards and Technology (USA)
Description:

These SRMs are intended for use in calibrating equipment and in evaluating methods for
measuring particle size.

Diameter (um):

SAM Diameter Sieve No. Cost (US$) Wt./unit (g)
1003b 6-60 - 150 25
1004a 40-104 - 146 70
1017b 100-400 140-45 272 -
1018b 225-780 60-25 - -
1019a 760-2160 20-10 - 200

Order information:

Cost and unit size are listed above. Not all information available at the time of writing. Price
subject to change without notice. Please contact NIST.

References:

National Institute of Standards and Technology (1984) SRM 1019a. Glass spheres for

calibrating test sieves. Certificate of analysis, National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1993) SRM 1003b. Calibrated glass beads.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1993) SRM 1004a. Calibrated glass beads.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.

National iInstitute of Standards and Technology (1995) SRM 1017b. Glass spheres for

calibrating test sieves. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA, '

Trahey, N. M. (ed.) (1995) NiST Standard Reference Materials Catalog 1995-86. NIST Spec.
Pub. 260. National Institute of Standards and Technology, Gaithersburg, MD, USA. 167 pp.
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- SRM 1690 through 1965

Polystyrene Spheres
National Institute of Standards and Technology (USA)

Description:

These SRMs are intended for use as primary particle size reference standards for the
calibration of particle size measuring instruments including optical and electron microscopes,
and flow-through counters. They are suspensions of polystyrene spheres in water at a weight
concentration of 0.25-5% with 50 pg/g sodium azide (NaN,) added as a biocide. SRM 1965 is a
microscope slide with two different groupings of SRM 1960 spheres permanenily deposited on
the surface and sealed in an air chamber. The groupings are a hexagonal array and unordered
clusters. SRM 1690 was manufactured aboard the NASA orbiter CHALLENGER during the STS-6
mission in 1883. It is the first space-manufactured material made available for sale..

Diameter (pmj:

Diameter  Uncertainty () Diameter  Uncertainty (1)
SRM 1690 0.895 0.008 SRM 1961 29,64 10.08
SRM 1691 0.269 0.007 SRM 1963 0.1007 0.0020
SRM 1692 2.982 0.016 SRM 1965 9.94 0.04
SRM 1960 9.89 0.04

. Order Information:

Thase SRMs can be purchaséd for between US$375 o 785 per unit (5-mL vials), and SRM 1965
can be purchased for US$120. Price subject to change without notice. Please contact NIST.

References: -

National Instilute of Standards and Technology (1985) SRM 1960. Nominal 10-pm diameter
polystyrene spheres. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA,

National Institute of Standards and Technology (1993) SRM 1963. Nominal 0.1-um diameter
polystyrene spheres. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1987) SRM 1961, Nominal 30-um diameter
polystyrene spheres. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1987) SRM 1965. Microsphere slide (10-um
polystyrene spheres). Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology {1982) SRM 1690. Nominal One-um diameter

polystyrene spheres. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA. '
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SRM 1690 through 1965 (cont.)

National Institute of Standards and Technology (1984) SRM 1691.. Nominal 0.3 um diameter

polystyrene spheres. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

National Institute of Standards and Technology (1991) SRM 1692. Nominal 3-um diameter

polystyrene spheres. Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

Trahey, N. M. (ed.) (1995) NIST Standard Reference Materials Catalog 1995-96. NIST Spec.
Pub. 260. National Institute of Standards and Technology, Gaithersburg, MD, USA. 167 pp.
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SRM 2135b

Depth Profiling
Nationa! Institute of Standards and Technology (USA)

Description:

This SRM is intended for use in calibrating equipment used to measure sputtered depth and
erosion rates in surface analysis. It consists of nine alternating metal thin-film layers - five
layers of pure chromium and four of pure nickel - on a substrate of pure polished silicon. It is
certified for total chromium and total nickel thickness, for individual layer uniformity, for
Ni/Cr bi-layer uniformity, and for individual layer thickness.

Order information:

No price information was available as of this writing. Please contact NIST.

Reference:

Trahey, N. M. (ed.) (1995) NIST Standard Reference Materials Catalog 1995-96. NIST Spec.
Pub. 260. Natichal Institute of Standards and Technology, Gaithersburg, MD, USA. 167 pp.
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AC-E

Granite
international Working Group "Analytical Standards of Minerals, Ores, and Rocks" (France)
Description:

AC-E is Ailsa Craig granite from southwest Scotland. The material contains significant amounts
of light and heavy rare sarths slements.

Recommended values {upg/g dry weight unless noted):

Component Value Component Value Component Value
H,O* (%) 0.22 Fe,Og (%) 1.34 Ce 154
H,0" (%) 0.15 Co 0.2 Pr 22.2
Li 93 Ni 1.5 Nd 92

B 21 Zn 224 Eu 2

F (%) 0.21 Ga 39 Gd 26
Na,O (%) 6.54 As 2.3 b 4.8
MgO (%) 0.03 R 152 Eg 2: .
AlLO, (%)  14.70 ﬁf 13?; Er 177
Si0, (%) 70.35 70 780 Tm g
P205 ('%) 0.014 Zr02 (%) 0.108 Yb 17.4
K,0 (%) 4.49 b 110 Lu 2.45
Ca0 (%) 0.34 Mo 5 5 Hf 27.9
Sc 0.11 Cd 0.6 Th 18.5
TiO, (%) 0.11 Sn 13 Ta 8.4
v 3 Sb 0.4 W 1.5
Cr 3.4 Cs 3 Pb 39
MnO (%) 0.058 Ba 55 U 4.6
FeO (%) 1.07 la 59 LOI (%) 0.37

Proposed values {ug/g dry weight unless noted):

Component Value

CO, (%) 0.07
] 70

Cl 180
ar 0.5
Ag 0.1
Tl 0.9
Bi 0.4

Order Information:

AC-E is available to members of the International Working Group "Analytical Standards of
Minerals, Ores, and Rocks". Membership in the Working Group is US$125. Please contact K.
Govindaraju at Geostandards, Membership dues subject to change without notice. AC-E is
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AC-E (cont.)

Govindaraju at Geostandards. Membership dues subject to change without notice. AC-E is
packaged in 30-g units.

Refersnces:

Govindaraju, K. (1987) 1987 Compilation report on Ailsa Craig granite AC-E with the
participation of 128 GIT-IWG laboratories. Goostand, Newsletter, 11(2):203-55.

Potts, J. P., and J. R. Holbrook {1987) Ailsa Craig - the history of a reference material.
Geostand. Newsletter, 11(2):257-60. :
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AGV-1

Andesite
US Geological Survey {USA)

Description: .

AGV-1 is an andesite from the east wall of Guano Valley, Lake County, Oregon, USA. (Flanagan,
1967). Values for elemental concentrations have been calculated by Abbey (1983) and Gladney
et al. (1983) using the resuits of various analysts. Those calculated by Gladney et al {1983)
are listed below.

Best available concentrations (ug/g dry woighf unless noted):

Element Value Uncertainty (1) Element Value Uncertainty (4)
Li 12 2 Ag (ng/q) 104 30
Be 2.0 0.4 Cd (ng/g) 61 8
B 7 4 In (ng/g) 41 6
O (%) 47.23 0.35 Sn 4.2 1.1
F 420 50 Sb 4.4 0.4
Na (%) 3.15 0.09 i (ng/g) 260 30
Mg (%) 0.922 0.058 Te (ng/g) 2.2 0.3
Al (%) 9.07 0.18 Cs : 1.26 0.12
Si (%) 27.67 0.27 Ba 1221 16
P 2100 120 La 38 3
Cl 120 26 Ce 66 6
K (%) 2.41 0.80 ' Pr 6.5 0.9
Ca (%) 3.53 0.10 Nd ' 34 5
Sc 12.1 0.9 Sm 5.9 0.5
Ti 6340 300 Eu 1.66 0.11
Vv i23 12 Gd 5.2 0.6
Cr . 12 3 Tb 0.71 0.10
Mn 740 60 Dy 3.8 0.4
Fe (%) 4.73 0.13 Ho 0.73 0.08
Co 15.1 1.2 Er 1.61 0.22
Ni 17 4 Tm 320 50
Cu 60 6 Yb 1.67 0.17
Zn 88 2 Lu (ng/g) 280 30
Ga 20 3 Hf 5.1 0.4
Ge 1.25 0.13 Ta 0.92 0.12
As 0.84 0.27 w 0.53 0.09
Br (ng/g) 340 170 Re (ng/g) 0.38 -
Rb 67 1 Os (ng/g) <0.02 -
Sr 662 9 Au (ng/g) 0.62 0.11
Y 21 6 Hg (ng/g)} 20 9
Zr 225 18 Tl 0.7 0.5
Nb 15 3 Pb 38 5
Mo ' 3 1 Bi (ng/g) 54 4
Ru {ng/g) <4000 - Th 6.50 0.37
Rh (ng/g) - <5 - U 1.89 0.25
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AGV-1 (cont.)

Major and minor oxide concentrations (%):

Component Mean Uncertainty () Component Mean Uncertainty (1) __
HZO"‘ 0.80 0.18 FeQ 2.06 0.11
H,O- 1.01 0.21 Fe,0, 4.47 0.22

Order information:

AGV-1 is available for US$65 per bottle. Please contact USGS.

References:

Abbey, 8. (1983) Studies in "standard samples” of silicate rocks and minerals 1969-1982,

Paper B3-15, 114 pp. Geological Survey of Canada, Canadian Government Publishing Centre,
Supply and Services Canada, Hull, Quebec, Canada.

Flanagan, F. J. (1967) US Geological Survey silicate rock standards. Geochim, Cosmochim, A.,
31:289-308,

Gladney, E. S., C. E. Burns, and |. Roelandts (1983) 1982 Compilation of elemental

concentrations in eleven United States Geological Survey rock standards. Geostands,
Newsletter, 7(1):3-226.
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AK

Aragonite
Institute of Mineral Raw Materials (Czech Republic)

Description:

The approximate composition of this material is 45% aragonite, 54% calcite, with accessory
levels of minerals (quartz, fluorite, dolomite, potassium feldspar, and others) at 1%. The
granulometric composition is: larger than 0.090 mm, 2.6%; 0.071 to 0.090 mm, 2.1%; 0.040
to 0.071 mm, 3.8%: and smaller than 0.040 mm, 91.5%. The material was preparsd in 1981.

Minimum sample amount recommended Is 0.1 g.

Attested composition (ug/g dry weight unless noted):

Component Mean Stand. dev. (%) Component Mean Stand. dev. (%)
H,0* 3235 1650 Mn 25.7 3.3
Li 3.9 2.68 FeosOg (%) 0.130 0.017
Be 34 17.25 Co 1 0.39
CO, (%) 43.0 0.4 - Cu 4.5 2.38
F (%) 0.20 0.02 Zn 20.6 7.0
Na,O (%) 0.047 0.007 As 1 5.5
MgO (%) 0.11 0.009 b 14 3.2
Al,0, (%) 0.11 0.03 S0 (%) 28 0.03
SI0, (%) 0.64 0.06 “ iy g
P,0g (%) 0.029 0.004 Cs 0.46 0.4

S (%) 0.046 0.011 Ba a1 15
Ko0 (%) 0.037 0.006 Sm 0.23 0.2
Ca0 (%) 54.9 0.4 Pb 30 8.6
Sc 0.16 0.1 u 1.67 1.3
Ti 23 12 LOI (%) 43,27

Cr 1.8 1.0

COOO0OCOLOOOCOOCCOOOCOOOOOLCOOOOOOOOOOOOOOOOOOOL

Order information:

AK can be purchased for DM295 per unit (100 g). Price subject to change without notice. Please
contact Breitiander.

Reference:
Institute of Mineral Raw Materials (19867) Aragonite AK. Certificate. ST SEV 5365-85.

Institute of Mineral Raw Materials, Kutna Hora, Czech Republic. (Available from Breitlander,
Hamm, Germany.)
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AL-I

Albite

International Working Group "Analytical Standards of Minerals, Ores, and Rocks" (France)

Description:

The material used for AL-I comes from Pinzele, ltaly, and consists of large albite lenses in
green schist-facies metamorphic terrains. Mineralogically, the rock consists of albite (more
than 96%), chlorite, and epidote. Quartz-banded albite is also present. The material was
cleaned, broken, crushed and packaged. Details of the collection, preparation and calculation of
recommended and proposed values can be found in Govindaraju (1995).

Recommended values {ug/g dry weight unless noted):

Element Value Component Vaiue Component Value
H,O* (%) 0.29 Cr 2 La _ 9.5
H,0" (%) 0.08 MnO (%) 0.004 Ce 21
Li 1 FeO (%) 0.04 Nd 10.4
Be 2.7 FeoOq (%) 0.03 Sm . 2.8
Na,O (%)  10.59 Ni 2 & 1.9
MgO (%) 0.035 of 3 Tb 0.3
ALO, (%)  18.59 Zn 6 Dy 1.5
2-a : Ga 20 Ho 0.28
Si0, (%) 69.34 As 0.8 Er 0.6
P05 (%) 0.038 Fb 5.8 Tm 0.1
8 85 Sr 80 Yb 0.7
Ci 110 Y 6.8 Lu 0.13
K;0 (%) 0.14 Zr 40 Hf 2.6
Ca0 (%) 0.384 No 1.6 Th 8.5
Sc 1.76 Sb 0.2 Ta 1.9
TiO, (%) 0.012 Cs 0.34 Pb 4-3
5,

v 2 Ba 85 U

Proposed values (ug/g dry weight unless noted):

" Element Value Element Value Element Value
Ge 1.4 In 0.01 w 0.2
Mo 0.1 ) Sn 0.4 . Tl 0.04
Cd 0.03 Pr 2.8 Bi 0.03

Order information:

AL-l js available to members of the International Working Group "Analytical Standards of
Minerals, Ores, and Rocks". Membership in the Working Group is US$125. Please contact K.

Govindaraju at Geostandards. Membership dues subject to change without notice. AL-l is
packaged in 30-g units.
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AL-l (cont.)
Reference:
Govindaraju, K. (1995) Update (1984-1995) on two GIT-IWG geochemical reference samples:

albite from ltaly, AL-I and iron formation sample from Greenland, IF-G. Geostand. Newsletter,
19(1):55-986.
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AN-G

Anorthosite
International Working Group "Analytical Standards of Minerals, Ores, and Rocks" (France)

Description:

The material for this CRM was collected from the stratified basic complex of Fiskenaesset,
Woestern Greeland.

Recommended values (ug/g dry weight unless noted):

Component Value Component  Value Component Vaiue
H,O% (%) 0.61 \ 70 Co - 4.7
H,O" (%) 0.11 Cr 50 ' Pr 0.6
Li i2.5 MnO (%) 0.04 INd 2.4
Be 0.3 FeQ (%) 2.24 Sm 0.7
Co2 (%) 0.13 F9203 (%) 0-87 EJ 0.37
F 120 Co 25 & 0.9
F.' (%) o 012 Nl 35 Tb 0.2

) Cu 19 Dy 1.2
Na,O (%) 1.63 _

Zn 20 Ho 0.28

MgO (%) 1.80 Ga 18 Er 0.75
Al O, (%) 29.80 As 0.2 m 0.14
S|02 (%) 46.30 Fb 1 Yb 08
P,0Oz (%) 0.01 Sr 76 Lu 0.12
Cl 300 Y g Hf 0.38
K,O (%) 0.13 Zr 11 Ta 0.18
Ca0 (%) 15.90 Cs 0.05 w 105
Sc 10 Ba 34 Pb 2
TiO, (%) 0.22 La 2.2

Proposed values (ug/g dry weight unless nhoted):

Compeonent Value Cornponent Value Component Value
S 140 Cd 0.08 Hg 0.04
Se 0.06 Sn 1.4 Tt 0.02
No 0.7 Sb 0.1 U 0.12
Mo 0.2 Au 0.0018

Order information:

AN-G is available to members of the International Working Group "Analytical Standards of
Minerals, Ores, and Rocks". Membership in the Working Group is US$125. Please contact K.

Govindaraju at Geostandards. Membership dues subject to change without notice. AN-G is
packaged in 30-g units.
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AN-G {cont.}
Reference:
Govindaraju, K., and |. Roelandts {1993) Second report (1993) on the first thrae GIT-IWG rock

reference samples: anorthosite from Greenland, AN-G; basalte d'Essey-la-Cote, BE-N; granite
de Beauvoir, MA-N. Geostand, Newslelter, 17(2):227-94.
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BCS-CRM 309

Sillimanite

Bureau of Analysed Samples Ltd. (UK)
Description:

No information available.

Certified concentrations (percent dry weight):

Component _ Value Component
Na,O 0.34 K0

MgO 0.17 . Cal

Al, O, 61.1 Tio,,

Noncertified concentration (percent dry weight):

Component Value
Li,O : 0.01
MnQO 0.03
SrO 0.003
BaO 0.006
LOI : ' 0.1

Order Information:

BCS-CRM 309 can be pur.cha}sed for £39 per unit (100 g). Price éubjact to change without

notice. Please contact BAS.

Reference:

Bureau of Analyzed Samples Ltd, (1995) Certified reference materials. Catalog. Bureau of

Analyzed Samples Ltd., Newham Hall, Newby, Middlesbrough, Cleveland, England.
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0.46
0.22
1.92
1.51
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BCS-CRM 319

Sillimanite

Bureau of Analysed Samples Ltd. (UK)

Description:

No information available.

Certified concentrations {percent dry weight):

Component Value Component Value
Na,O 0.009 TiO, 0.03
Al,O, 0.97 MnO 0.14
8i0, 1.55 Fe,0, 4.63
Cal 2.28

Noncertified concentration (percent dry weight):

Component Value
Li,O 0.02
B,0, 0.10
MgO 90.6

K0 < 0.01
Cr,0,4 0.02

Order Information:

OCOOOCOOOOOOOCOOOOOOOLOLOOOOOLOCLOOOOOOOLOOOOC

BCS-CRM 308 can be purchased for £39 per unit (100 g). Price subject to change without
notice. Please contact BAS.

Reference:

Bureau of Analyzed Samples Ltd. (1995) Certified reference materials. Catalog.'Bureau of
Analyzed Samples Ltd.,, Newham Hall, Newby, Middlesbrough, Cleveland, England.
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BCS-CRM 348

- Ball Clay

Bureau of Analysed Samples Ltd. (UK)

Description:

No information available.

Certifled concentrations {percent dry weight):

Component Value Component

Na,0 0.344 CaO
MgO 0.305 TiO,
Al,O4 31.59 Cr,0,
Sio, 51.183 . Fe,O,
P,O4 0.071 Lot

K,O 2.23

Noncertified concentration (percent dry weight):

Component Value
BaO 0.04

Order Information:

Value

0.173
1.08

0.0186
1.04
11.75

BCS-CRM 348 can be purchased for £39 per unit (100 g). Price subject to change without

notice. Piease contact BAS.

Reference:

Bureau of Analyzed Samples Ltd. (1995) Certified reference materials. Catalog. Bureau of
Analyzed Samples Ltd., Newham Hall, Newby, Middlesbrough, Cleveland, England.
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BCS-CRM 375

Soda Felspar
Bureau of Analysed Samples Lid. (UK)

Description:

The material was crushed to pass through a 125 pm sieve (120 mesh) and passed through a
magnetic separator.

Certified concentrations (ug/g dry weight unless noted):

Component Value Component Value
Na,0 (%) 10.4 _ Fe,0, (%) 0.12
Al O (%) - 19.8 Ni 5
Si0, (%) 67.1 Cu 2
K0 (%) 079 gn ;g
Cal (%) . . 0.89 H; 47
TiO, (%) 0.38 Pb °
Cr 24 ‘ -

Mn 20

Noncertified concentration (percent dry weight):

Component Value
MgO 0.05

LOI 0.39
Order Information:

BCS-CRM 375 can be purchased for £39 per unit (100 g). Price subject to change without
notice. Please contact BAS.

References:

Bureau of Analyzed Samples Lid. (1972) BCS-CRM No. 375. Soda felspar. Certificate of
analyses. Bureau of Analyzed Samples Lid., Newham Hall, Newby, Middlesbrough, Cleveland,
England.

Bureau of Analyzed Samples Ltd. (15989) BCS-CRM No. 368 Dolomite, BCS-CRM No. 375 Soda
Feldspatr, BCS-CRM No. 376 Potash Feldspar, BCS-CRM No. 389 High Purity Magnesite, BCS-
CRM No. 395 Bauxite. Supplementary information regarding trace element content. Bureau of
Analyzed Samples Lid., Newham Hall, Newby, Middlesbrough, Cleveland, England.

191




BCS-CRM 376

Potash Felspar
Bureau of Analysed Samples Ltd. (UK)

Description:

The material was ground to pass through a 150 um sieve (100 mesh) and passed through a
magnetic separator.

.Certitied concentrations (ug/g dry weight unless noted):

Componant Value Component Value
Na,O (%) 2.83 Mn 18
AlLO, (%) 17.7 Fe,05 (%) 0.10
Si0, (%) 67.1 Ni ' <5
K20 (%) 11.2 (Z}HJ ' g
Ca0 (%) 0.54 b 369
TiO, (%) < 0.02 Sr 55

Cr < 4 Fb 62

Noncertified concentration (percent dry weight):

Component Value
MgO 0.03
LOI 0.35

Order (Information:

BCS-CRM 376 can be purchased for £39 per unit (100 g). Price subject to change without
notice. Please contact BAS.

References:

Bureau of Analyzed Samples Ltd. (1972) BCS-CRM No. 376. Potash felspar. Certificate of

analyses. Bureau of Analyzed Samples Ltd., Newham Hall, Newby, Middlesbrough, Cleveland,
England. '

Bureau of Analyzed Samples Ltd. (1989) BCS-CRM No. 368 Dolomite, BCS-CRM No. 375 Soda
Feldspar, BCS-CRM No. 376 Potash Feldspar, BCS-CRM No. 389 High Purity Magnesite, BCS-
CRM No. 385 Bauxite. Supplementary information regarding trace element content. Bureau of
Analyzed Samples Ltd., Newham Hall, Newby, Middlesbrough, Cleveland, England.
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BCS-CRM 389
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High-purity Magnesite

Bureau of Analysed Samples Ltd. {UK)

Description:

The material for this CRM was graded to pass through a 150 um sieve (100 mesh) and passed
through a magnetic separator,

Certified concentrations (percent dry weight unless noted):

Component Value Component Value
B,O, 0.029 Fe,O, 0.29
Na,O 0.11 Cr (ng/g) 1765
Al,O, 0.23 ‘ Cry04 _ 0.28
Sio, 0.89 Ni (ng/g) : 12

s 0.007 Cu (pg/g) 3
Cal 1.66 - Zn (pg/g) 5
TiO, 0.015 Sr (ng/g) 10
Mn (1g/g) 48 Pb (ng/g}) <7
MO 0.008

Noncertified concentrations (percent dry weight):

Component Value
Li;O < 0.02
MgO 96.7

K,O < 0.01

Order Information:

BCS-CRM 389 can be purchased for £54 per unit (100 g). Price subject to change without
notice. Please contact BAS.

References:

Bureau of Analyzed Samples Lid. (1975) BCS-CRM No. 389. High-ourity magnesite, Certificate
of analyses. Bureau of Analyzed Samples Ltd., Newham Hall, Newby, Middlesbrough, Clevsland,
England.

Bureau of Analyzed Samples Ltd. (1989) BCS-CRM No. 368 Dolomite, BCS-CRM No. 375 Soda
Feldspar, BCS-CRM No. 376 Potash Feldspar, BCS-CRM No. 389 High Purity Magnesite, BCS-
CRM No. 395 Bauxite. Supplementary information regarding trace element content. Bureau of
Analyzed Samples Lid., Newham Hall, Newby, Middlesbrough, Cleveland, England.

~
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BCS-CRM 393

Limestone
Bureau of Analysed Samples Ltd, (UK)
Description:

Derbyshire limestone was used for this reference material. It was ground to pass through a 75
pm sjeve (200 mesh) and passed through a magnetic separator.

Certified concentrations (percent dry weight):

Component Value Component Value
MgO 0.15 TiO, 0.009
AlLO, 0.12 MnO 0.010
8i0, 0.70 Fe,0, 0.045
s 0.007 SrO 0.019
K,0 0.02 BaO 0.006
Cs0 55.4 Lol 43.4

Noncertified concentrations (percent dry weight):

Component Value
Na,0 - < 0.03
P,Og 0.01

Order Information:

BCS-CRM 393 can be purchased for £54 per unit (100 g). Price subject to change without
notice. Please contact BAS.

Reference:

Bureau of Analyzed Samples Ltd. {1984) BCS-CRM No. 393. Limestone. Certificate of analyses.
Bureau of Analyzed Samples Ltd., Newham Hall, Newby, Middlesbrough, Cleveland, England.
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BCS-CRM 395

Bauxite
Bureau of Analysed Samples Ltd. {UK)

Description:

The material was ground to pass through a 150 pm sieve (100 mesh) and passed through a

‘magnetic separator.

Certitied concentrations (ug/g dry weight unless noted):

Component Value Compeonent Value
MgO (%). 0.02 Fe,0, (%) 16.3
Al,O5 (%) 52.4 Ni 34
Si0, (%) 1.24 CQu 21
Ca0 (%) 0.05 Zn 43
TiO, (%) 1.93 St 23

Cr 453 Pb 28
Mn 42

Order Information:

BCS-CRM 385 can be purchased for £39 per unit {100 g}. Price subject to change without
notice. Please contact BAS.

References:

Bureau of Analyzed Samples Ltd. (1989) BCS-CRM No. 395. Bauxite. Certificate of analyses.
Bureau of Analyzed Samples Ltd., Newham Hall, Newby, Middlesbrough, Cleveland, England.

Bureau of Analyzed Samples Lid. (1989) BCS-CRM No. 368 Dolomite, BCS-CRM No. 375 Soda
Feldspar, BCS-CRM No. 376 Potash Feldspar, BCS-CRM No. 389 High Purity Magnesite, BCS-
CRM No. 395 Bauxite. Supplementary information regarding trace elemsent content. Bureau of
Analyzed Samples Ltd., Newham Hall, Newby, Middlesbrough, Cleveland, England.
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BE-N

Basalt
International Working Group “Analytical Standards of Minerals, Ores, and Rocks® (France)
Description:

The material for this CRM was collected at an olf volcano near Essey-la-Cote, near Nancy,
Meurthe et Moselle, France.

Recommended values (ng/g dl;y weight unless noted):

Component Value - Component . Value Component Value
H,O% (%) 2.24 MnO (%) 0.20 Pt 17.5
H,0" (%) 0.50 FeO (%) 6.74 Nd 67
Li 13 Fe,05 (%) 5.34 Sm 12.2
Be 1.9 Co 60 Eu 3.6
CO, (%) 0.74 Ni 267 Gd 9.7
F 1000 Cu 72 Th 1.3
Na,O (%) 3.18 é’; 1-:23 Eg ?.‘14
MgO (%) 13.15 As 1.8 Er 2.5
Al20; (%) 10.07 o 47 Tm 0.34
Sio, (%) 88.20 Sr 1370 Yb 1.8
P,Og (%) 1.05 ' 3o Lu 0.24
K,0 (%) 1.39 Zr 260 Hf 5.6
CaO (%) 13.87 No 105 Ta 5.7
Sc 22 Sn 2 w 29
TiO, (%) 2.81 Cs - 0.8 Pb 4
\") 235 Ba 1025 Th 10.4
Cr 360 La 82 U 2.4
Ce 152

Proposed values (ug/g dry weight unless noted):

Component Value

Component Value

Component Valus

S 300 Cd 0.12 Hg 0.04
Cl 200 Sb 0.26 TI 0.04
Mo 2.4

Order information:

BE-N is available to members of the International Working Group *Analytical Standards of
Minerals, Ores, and Rocks". Membership in the Working Group is US$125. Please contact K.
Govindaraju at Geostandards. Membership dues subject to change without notice. BE-N is

packaged in 30-g units.
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BE-N (cont.)

Raference:

Govindaraju, K., and |. Roelandts (1993) Second report (1983) on the first three GIT-IWG rock
reference samples: anorthosite from Greenland, AN-G; basalte d'Essey-la-Céte, BE-N; granite

de Beauvoir, MA-N. Geostand, Newsletter, 17(2):227-94.
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BHVO-1

Basalt

US Geological Survey (USA)

Description:

A basaltic lava from Kilauea caldera, Kilauea volcano, Hawaii, USA, was coliected from the
suiface layer of the pahoehoe lava that flowed from Halemaumau in the fall of 1919 (19° 25'N,
165° 17.5' W). A complete mineralegical description of this material can be found in Flanagan et
al. (1976). Values for elemental concentrations have been .calculated by Gladney and Goode
(1981), Abbey (1982, 1983) and Gladney and Roelandts (1988) using the results of various
analysts. Those calculated by Gladney and Roelandts (1988) are listed below.

Best available concentrations {ug/g dry weight unless noted):

Component

Li
Be

Ci

K (%)
Ca (%)
Sc

Ti

\'4

Cr
Mn

Fe (%)
Co

Ni

Cu

Zn

Ga

Ge

As

Se (ng/g)
Br

Rb

Sr

Y

Zr

Value

N = b
a - O,

22.6
385
1.68
. 4.386
7.30
23.32
1190
102
92
0.43
8.15
31.8
16220
317
289
1300
8.55
45
121
136
105
21
1.64
0.40
74
0.71
11
403
27.6
179

Uncertainty (1)

1.5
0.3
0.6
51
31
0.05
0.13
0.11
0.25
110
7
a8
0.028

S
[y ]
N

1%
= Ny O 1 NN

o
—
N

Component Value Uncertainty (t)
Nb 19 2
Mo 1.02 0.10
Ru <046

Rh (ng/g) 0.2 -
Pd (ng/g) 3.0 0.4
Ag (ng/g) 55 7
Cd (ng/g) 69 11

In {(ng/qg) 180 -
Sn 2.1 0.5
Sb 0.159 0.036
Te (ng/qg) 6.4 1.6
Cs 0.13 0.06
Ba 139 14
La 15.8 1.3
Ce - 39 4

Pr . 5.7 0.4
Nd 25,2 2.0
Sm 6. 2 0.3
Eu 2.06 0.08
Gd 6.4 0.5
Tb 0.96 0.08
Dy 5.2 0.3
Ho 0.99 0.08
Er 2.4 0.2
Tm (ng/g)} 330 40
Yb . 2.02 0.20
Lu (ng/g) 291 26
Hf 4.38 0.22
Ta 1.23 0.13
w 0.27 0.06
Re <10 -
Os <22 -

Ir (ng/g) 4.4 -
Pt (ng/g) 2.2 -
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BHVO-1 {cont.)

Component Value Uncertainty (%) Component Valus Uncertainty (t)
Au (ng/g) - 1.6 - 0.5 - Bi (ng/g) 18 : 4

Hg (ng/g) 5.6 - Th 1.08 0.15

Tl (ng/g) 58 12 U 0.42 0.06

Pb 2.6 0.9

Major and minor oxide concentrations (%):

Component Value Uncertainty (1)

K20 0.520 0.035
H,0* 0.16 . 0.06 Ca0 11.40 0.17
H,O" 1 0.05 0.01 TiOp 2.71 0.06
COo, 0.036 0.019 ~ MnO 0.168 0.008
Na,O 2.26 0.07 FeO 8.58 0.09
MgO 7.23 0.22 ‘ F0203 2.82 0.24
AlL,O, 13.80 0.21 cl ~0.009 0.001
si0, 49.94 0.54 g 3-8?8 g-gg?
P,Og ‘ 0.273 0.025 . '
Component . Value Uncertainty (1)

Order information:
BHVO-1 is available for US$E5 per bottle. Please contact USGS.

References:

Abbey, S. (1982) An evaluation of USGS Il Geostand, Newsletter, 6(1):47-76.

Abbey, 8. (1983) Studies in “standard samples" of silicate rocks and minerals 1969-1982.
Paper 83-15, 114 pp. Geological Survey of Canada, Canadian Government Publishing Cenire,
Supply and Services Canada, Hull, Quebec, Canada.

Flanagan, F. J., T. L. Wright, 8. R. Taylor, C. S. Annell, R. C. Christian, and J. . Dinnin (1976)
Basalt, BHVO-1, from Kilauea crater, Hawaii. In: F. J. Flanagan (ed.), Description and analyses
of eight new USGS rock standards, USGS Prof. paper 840, p. 33-9. US Government Printing
Office, Washington, DC, USA.

Gladney, E. 8., and W. E. Goode (1981) Elemental concentrations in eight new United States
Geological Survey rock standards: a review. Geostand, Newsletter, 5(1):31-64.

Gladney, E. S., and |. Roslandts (1988) 1987 Compilation of elemental concentration data for

USGS BHVO-1, MAG-1, QLO-1, RGM-1, SCo-1, SDC-1, SGR-1 and STM-1. Geostand,
Newsletter, 12(2):253-362.
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BIR-1

Icelandic Basalt
US Geological Survey (USA)

Description:

000«

This material is basalt from one of the interglacial lava flows known as Reykjavik dolerites.
The rock is a coarse-grained olivine tholeiite. Original concentration values for various
elements were initially provided by Flanagan (1884). Values for elemental concentrations have
besn calcuiated by Abbey (1983), Gladney et al (1983), Flanagan (1986) and Gladney and
Roelandts (1988} using the results of various analysis. Those calculated by Gladney and
Roelandts (1988) are listed below.

Concentrations (ug/g dry weight unless noted):

Component Value Uncertainty (1) Component Valjue Uncertainty (t)
Li 3.4 0.4 Rh (ng/qg) 0.35 -
Be 0.58 0.07 Ag (ng/g) 36 -
B 0.33 0.16 Cd {ng/g) 114 38
C 66 24 8n 0.69 - -
F ‘ 44 13 Sb 0.58 0.16
Na (%) 1.30 0.08 Te (ng/q) 7 -
Mg (%) 5.84 0.17 Cs 0.45 0.06
Al (%) 8.12 0.27 Ba 7.7 2.2
Si (%) 22.31 0.24 La 0.88 0.33
P 200 120 Ce 2.5 1.1
Cl 26 6 Pr 0.5 0.4
K 220 80 Nd 2.5 0.7
Ca (%) 9.47 0.21 Sm 1.08 0.09
Sc 44 . 4 1] 0.54 0.04
Ti 5720 200 Gd 1.9 0.4
v 313 23 Tb (ng/g) 410 50
Cr 382 38 Dy 2.4 0.3
Mn 1320 80 Ho (ng/g) 500 80
Fe (%) 7.87 0.16 Er 1.8 0.3
Co 51.4 3.4 Tm (ng/g) 270 70
Ni 166 16 Yo 1.70 0.19
Cu 126 5 Lu {ng/g) 260 40
n 71 9 Hf 0.58 0.06
Ga 16 2 Ta (ng/g) 62 36
Ge 1.45 - W (ng/g} 0.22 -
As 0.44 0.48 Ir (ng/g) 0.15 -
Se (ng/g) 18 - Pt (ng/g) 2.8 -
Br <2 - Au (ng/g) 1.56 -
R 1,0 0.9 Hg (ng/g) 7.3 -
Sr 108 14 Tl (ng/g) 10 -
Y 16 2 Pb 3.2 0.8
Zr 22 7 Bi {ng/g) 20 -
No 2.0 0.5 Th 0.89 0.70
Mo 0.5 0.8 U {ng/g) 25 -
Pd (ng/g) 5.6 0.6
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BIR-1 {cont.)

Major and minor oxide concentrations (%):

Component Value Uncertainty (1) Component Value Uncertainty (1)
H20+ 0.010 0.03 KO 0.027 0.010
H,0" 0.07 0.02 fg 13-24 g-ﬁg
Na,0 1.75 0.11 M'ng 0-?;5 e
MgO 9.68 0.28 71 .

Al,O 15.35 0.51 FeO 8.38 0.11

S‘é 3 47-77 . Fe,0, 2.08 0.08
i0, - 0.51 0, 0.02 " 0.01
P,Os 0.048 0.028

Order Information:
BiR-1 is available for US$65 per bottle. Please contact USGS.
References:

Abbey, 8. (1983) Studies in "standard samples" of silicate rocks and minerals 1969-1982,
Paper 83-15, 114 pp. Geolcgical Survey of Canada, Canadian Government Publishing Centre,
Supply and Services Canada, Hull, Quebec, Canada.

Flanagan, F. J. (1984) Three USGS mafic rock reference samples, W-2, DNC-1, and BIR-1. 1.8,
Geol. Survey Prof, Bull. 1623:1-12. U.8. Geologica! Survey, Reston, VA, USA.

Flanagan, F. J. (1986) Additions and corrections for USGS Bulletin 1623, Three USGS mafic
rock reference samples, W-2, DNC-1, and BIR-1. Open file report 86-220. U.S. Geological
Survey, Reston, VA, USA.

Gladney, E. 8., C. E. Burns, and |. Roelandts (1983) 1982 Compilation of elemental
concentrations in eleven United States Geological Survey rock standards. Geostands,
Newsletter, 7(1):3-228,

Gladney, E. S., and |. Roelandts (1988) 1987 Compilation of elemental concentration data for
USGS BIR-1, DNC-1 and W-2. Geostand, Newsletter, 12(1):63-118.
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BR

Basalt

Centre de Recherches Pétrographiques et Géochimiques (France)

Description:

The material for BR was collected at Essey-la-Cdte, near Nancy, Meurthe et Moselle, France,
at an old volcanic site. A replacement material collected at the same location is currently under

preparation.

Recommended values (ug/g dry weight unless noted):

Element Value Element Value Element Value
H,0* (%) 2.30 MnO (%) 0.20 Pr 17
H,0" (%) 0.50 FeO (%) 6.57 Nd 65 .
Li 13 F9203 (r'yo) 5.58 Sm 12.2
Be 1.5 Co 52 Eu 8.7
CO, (%) 0.86 Ni 260 Gd 9.5
F 1000 cu 72 Dy 6.4
Na,O (%) 3.05 Zn 160 Ho !
o Ga 19 Er 2.5
MgO (/03 13.28 Ab o Tm 0.3
Akoa(ﬁ) 10.20 or 1320 Yb i8
P,05 (%) 1.04 Zr 260 Hf 5.6
K,0 (%) 1.40 Nb 98 Ta 6.2
CaO (%) 13.80 Mo 2.4 w 1.3
Sc 25 Cs 0.8 Pb 5
TiO, (%) 2.60 Ba 1050 Th L
Vv 235 La 82 U 2.5
Cr 380 Ce 151
Proposed values {ug/g dry weight unless noted):
Element Value Element Value Element Value
B 8 Ge 1.2 Sb 0.2
S 390 cd (ng/g) 150 Tb 1.25
Cl aso0 In 0.08 Tl (ngfg) 50
As 2 Sn 2 LOI (%) - 3

Order information:

. BR is available to members of the International Working Group "Analytical Standards of
Minerals, Ores, and Rocks" (France). Membership in the Working Group is US$125. Please
contact K. Govindaraju at Geostandards. Membership dues subject to change without notice. BR
is packaged in 10-g units.
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BR (cont.}

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Geostands, Newsletter, 18(Special issue):1-158,

Govindaraju, K. (1995) 1995 working values with confidence limits for twenty-six CRPG,
ANRT and IWG-GIT geostandards. geostar?ds, Newsletter, 19(Special issue):1-32.

Govindaraju, K., and |. Roelandts (1988) Compilation report (1966-1987) on trace elements in

five CRPG geochemical reference samples: basalt BR; granites, GA and GH; micas, biotite Mica-

Fe and phlogopite Mica-Mg. Geostands, Newsletter, 12(1):119-201.
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BX-N

Bauxite

Asscociation Nationale de la Recherche Technique (France)

Description:

The material for this CRM was collected at the Mine de Marou, Var, France.

Recommended values {(ug/g dry weight unless noted):

Element Value Element Value Element Value
H,0* (%) 11.48 FeO (%) 0.26 Ce 520
H,0" (%) 0.44 Fe,05 (%) 22.88 Pr 54
Be 5.5 Co 30 Nd 163
CO, (%) 0.44 Ni 180 - Sm 22
Na,O (%) 0.04 % ;g ng 2‘;'4
MgO (%) 0.11 G 67 Tb 3
A!zo3 (%) 54,21 As 115 Dy 18.5
Si0, (%) | 7.40 Sr 110 Ho 4.1
P,O (%) 0.13 Y 114 Er i1
KoO (%) 0.05 Zr 550 m 1.7
CaO (%) 0.17 Nb 52 Yo 11.6
Sc 60 Mo B.3 Lu 1.8
TiO, (%) 2.37 Sn 13.4 Ta 4.6
Cr 280 Ba 30 Pb 185
MnO (%) 0.05 La 355 Th 50

Proposed values (ug/g dry weight unless noted):

Element Value Element Value Element Value
Li 39 In 0.3 Bi 1.7
F 900 Sb 8 U 8.8
v 350 Cs 0.4 ‘ LOI (%) 12.17
Go 1.1 Hf 15.2

S T 3.6 W 9

Order information:
BX-N is available to members of the International Working Group "Analytical Standards of
Minerals, Ores, and Rocks". Membership in the Working Group is US$125. Please contact K.
Govindaraju at Geostandards. Membership dues subject to change without notice. BX-N is
packaged in 30-g units.

Reference:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Geostands, Newsletter, 18(Special issue):1-158,
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CRM 811

Felspar-Quartz Siltstone
All-Union Research Institute of Metrology of Certified Reference Materials (Russ:a)

Description:

The approximate composition of this material is 56% quartz, 3% feldspar, 40% Fe-Si mica,
and 1% various ores. The material was prepared in 1988,

Certified composition (ug/g dry weight unless noted):

Compohent Mean Abs. error Component Mean Abs, error

H,O0* (%) 4.0 0.4 Ni 59 3
Li 60 10 Cu 41 5
Be 3.0 0.3 Zn 120 10
B 80 10 Ga 22 1
CO, (%) 0.20 0.02 Ge 1.7 0.7
F (%) 0.06 0.01 b 120 10
P,05 (%) 0.19 0.01 A 170 20
Na,O (%) 2.31 0.05 ;r o gg
MgO (%) 2.22 0.03 : -
AlLO, (%) 18.20 0.08 o 14 4
2~'g (/e . . Mo 2.0 0.7
Si0, (%) 60.87 0.15 Sn 3.2 0.6
S (%) 0,087 0.005 Cs 6.3 0.8
K20 (%) 3.43 0.05 Ba 900 100
Ca0 (%) 0.51 0.03 Ca 70 20
Sc 19 1 Yb 3.4 0.6
v 160 10 Ta 13 0.6
TiO, (%) 0.94 0.02 Pb 20 3
Cr 96 5 Ra 3x 108 2 x 106
MnO (%) 0.042 0.002 Th 11 1
FeO (%) 4.8 0.1 U 2.5 0.3
Fe,04 (%) 7.20 0.06 LOI (%) 4.6 0.1
Co 21 1

Order information:

CRM 811 can be purchased for DM375 per unit (100 g). Price subject to change without notice.
Please contact Breitlander,

Reference:

All-Union Research Institute of Metrology of Certified Reference Materials (19887) Feldspar-
quartz siitstone CRM 811. Certificate, AK-Union Research Institute of Metrology of Certified
Reference Materials, Sverdlovsk, GSP-824, Russia. (Available from Breitlinder, Hamm,
Germany.)
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DNC-1

Dolerite
US Geological Survey (USA)

Description:

DNC-1 is a Triassic-Jurasic olivine-normative dolerite known locally as Braggtown dolerite,
Five hundred pounds of this material was collected from the Braggtown Quarry, near Chapel
Hill, NC, USA, and processed (Flanagan, 1984). The complete petrology of the material can be
found in Ragland et al. (1968). Values for elemental concentrations have been calculated by
Abbey (1983), Gladney ef al. (1983), Flanagan (1986) and Gladney and Roelandts {1988) using

the results of various analysts. Those calculated by Gladney and Roelandis {1988) are listed
below.

Best available concentrations (ug/g dry weight unless noted):

Component Value Uncertainty (t) Component Value Uncertainty (+)
Li 5.1 0.5 Rh (ng/g) 0.35 -
Be 1.0 0.4 ' Pd {(ng/g) 16 4
B 0.90 0.28 Ag (ng/qg) 27 -
c 125 67 Cd (na/g) 182 108
F 66 - 10 Sb 0.96 0.15
Na (%) 1.39 0.07 Te (ng/g) 21 -
Mg (%) 6.06 0.20 Cs 0.34 0.14
Al (%) 9.68 0.26 Ba 114 16
Si (%) 21.97 0.30 La 3.8 0.4
P 370 80 Ce 10.6 ‘ 2.4
S 392 - Pr 1.3 0.6
Cl 37. . : 8 Nd 4.9 0.2
K 1900 130 - - 8Sm 1.38 - 0.15
Ca (%) 8.06 0.16 Eu 0.59 0.03
Sc 31.0 1.4 Gd 2.0 0.4
Ti 2880 100 Tb (ng/g) 410 30
v 148 9 Dy . 2.7 0.4
Cr « 285 32 Ho (ng/g) 620 140
Mn 1150 . 70 Er 2.0 0.2
Fe (%) 6.94 0.10 . Tm (ng/g) 330 50
Co 54.7 3.7 - Yb 2.01 0.10
Ni 247 18 Lu (ng/g) 320 40
Cu 96 9 Hi 1.01 0.07
Zn 66 5 Ta (ng/g) 98 13
Se (ng/g) 200 - W (ng/g) 190 -
Ga 15 2 Ir {ng/g) 0.52 -
Ge 1.26 - Pt (ng/g) 36 -
As 0.2 - : Au (ng/g) 1.99 -
Rb 4.5 2.2 Hg (ng/q) 6.2 -
Sr 145 6 Tl (ng/g) 26 -
Y 18 3 Pb 6.3 1.0
Zr 41 7 Bi (ng/g) 20 -
Nb 3.0 0.7 Th 0.20 0.09
Mo 0.7 - U (ng/g) 100 -
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DNC-1 {cont.)

Major and minor oxide concentrations (%):

Componant Mean Uncertainty (1) Component Mean Uncertainty (+)
H,O* 0.68 0.07 P,O4 0.085 0.021
H,O" 0.33 0.07 K0 0.229 0.016
co, 0.046 0.02 1??8 1;-% 8-(2)2
Na,O 1.87 0.09 M'c-;- o 140 0 000
MgO - 10.05 0.33 . : :

ALO 18.30 0.49 FeO 7.39 0.14
23 : ) Fe,0, 1.76 0.14
8i0, 47.04 0.64

Order information:
DNC-1 is available for US$65 per bottle. Please contact USGS.
References:

Abbey, S. (1983) Studies in "standard samples” of silicate rocks and minerals 1969-1982.
Paper 83-15, 114 pp. Geolegical Survey of Canada, Canadian Government Publishing Centre,
Supply and Services Canada, Huli, Quebec, Canada.

Flanagan, F. J. {1984) Three USGS mafic rock refersnce samples, W-2, DNC-1, and BIR-1. LL_S_.
Geol.Survey Prof, Bull. 1623:1-12. U.S, Geological Survey, Restan, VA, USA,

Flanagan, F. J. {1986) Additions and corrections for USGS Bulletin 1623, Three USGS mafic
rock reference samples, W-2, DNC-1, and BIR-1. Open file report 86-220. U.S. Geological
Survey, Reston, VA, USA.

Gladney, E. 8,, C. E. Burns, and 1. Roelandts (1983) 1982 Compilation of elemental
concentrations in eleven United States Geological Survey rock standards. Geostands.

Newsletter, 7(1):3-226.

Gladney, E. S., and |. Roelandis (1988) 1987 Compilation of elemental concentration data for

USGS BIR-1, DNC-1 and W-2. Geostand, Newsletter, 12(1):63-118.
Ragland, P. C., J. J. W. Rogers, and P. 8. Justus (1968) Origin and differentiation of Triassic

dolerite magmas, North Carolina, USA. Contributions to Mineralogy and Petrelogy, 20{1):57-
a0.
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DR-N

Diorite

Association Nationale de la Recherche Technique (France)

Description:

The material for this CRM was collected from Neuntelstein, Massif du Cha

France.

Recommended values (ng/g dry weight unless noted):

Element Value
H,0* (%) 2.22
H,0" (%) 0.25
Li 40
Be 1.8
CO, (%) 0.10
F 500
Na,O (%) 2.99
MgO (%) 4.40
Al,O4 (%) 17.52
8i0, (%) 52.85
P04 (%) 0.25
Cl 400
K,0 (%) 1.70
CaO (%) 7.05
8¢ 28
TiO, (%) 1.09
Vv 220

Cr 40

Proposed values {(ug/g dry

_ Element Value
B 14
S 350
Ge 1.9
Mo 0.9

Order information:

"DR-N is available to members of the International Working Group "Analytical Standards of
Minerals, Ores, and Rocks'. Membership in the Working Group is US$125. Please contact K.
Govindaraju at Geostandards. Membership dues subject to change without notice. DR-N is

packaged in 30-g units.

Refaren_co:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Geostands. Newsletter, 18(Special issue):1-158.

Elemeant Value
MnO (%) 0.22
FaO (%) 5.40
Fe,04 (%) 3.70
Co 35

Ni 15
Cu 50 .
Zn 145

Ga 22
As 3

Ro 73

Sr 400

Y 26

Zr 125

No 7

Sb 0.4
Cs 6.3
Ba 385

La 21.5

weight unless noted):

Element Value
Cd 0.9
In 0.08
Sn 2

w 130
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Element

Pr
Sm
Tb

Dy

Er
Tm

Lu
Hf
Ta

Th

Element

Tl
Bi

LOI (%)

mp du Feu, Vosges,

Value

46
5.7

23.5
5.4
1.45
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0.7
0.5
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DT-N

Disthene (Kyanite)

Association Nationale de la Recherche Technique (France)
Description:

The material for this CRM was collected in Nanga, Eboko, Cameroon.

Recommended values (ug/g dry weight unless noted):

Element Value Element Value Element Value
HyOt (%) 0.90 MnO (%) 0.008 Sm 8.4
H,O (%) 0.15 FeO (%) 0.10 i 1.45
CO, (%) 0.62 Fe,0, (%) 0.55 Gd 5.5
Na,O (%) 0.04 O 7 b 0.6
MgO (%) 0.04 Zn 28 Dy 2.4

' ’ Y 6.6 Ho 0.33
Al,O, (%) 59.20 7 370 : Er 0.75
S|02 (%) 36.45 Cs 0.13 Tm 0.1
P20s (%) 0.09 Ba 130 Yb 0.7
KO (%) 0.12 La . 80 Lu 0.14
Ca0O (%) 0.04 Ce 134 Pb 25
TiO, (%) 1.40 Pr 15.5 Th 12
Cr 260 Nd 52

Proposed values (ug/g dry weight unless noted):

Element Value Element Value Element Value

Li 26 Ge 4.9 Sb . 0.25
Be 0.3 As 0.2 Hf 10

F : 40 5 o] 6 Ta 2.7
Cl ‘ 30 Sr 30 w 120
Sc 2.1 Nb 34 Bi 0.06
v 150 Mo 0.5 U 2.3
Co 15 Cd 0.1 LOI (25) 1.43
Ni 14 In 0.01

Ga 30 8n 2.2

Order information:

DT-N is available to members of the International Working Group "Analytical Standards of
Minerals, Ores, and Rocks". Membership in the Working Group is US$125. Please contact K.
Govindaraju at Geostandards. Membership dues subject to change without notice. DN-R is
packaged in 30-g units.

Reference:

Govindaraju, K. (1994) 1994 compilation of working values and sample ‘description for 383
geostandards. Geostands, Newsletter, 18(Special issue):1-158,
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DVG-1

Greisenired Granite
State University of Iskutsk (Russia)

Description:

This material was prepared in 1988 and is also known as CRM No. 4322-88.

Certitied concentrations (ug/g dry weight unless noted):

Component Value Abs, error Component Value Abs. error
Li (%) 0.33 0.02 Ga 40 5
Be : 8 2 Ge 2.7 0.9
B 40 10 As (%) 0.06 0.01
F (%) 2.5 0.1 Rb (%) 0.15 0.01
Na,O (%) 3.81 0.06 Sr 140 10
MgO (%) 0.07 0.01 Y 120 40
AlLOg (%) 15.3 0.1 Zr 70 10
Si0, (%) 70.8 0.1 No 50 10
P,O5 (%) 0.055 0.009 r: 263.4 23_2
S (%) 0.14 0.01 o 5 o
K,0 (%) 3.32 0.06 Sn 33 5
CaO (%) 0.76 0.05 Sh 30 20
Sc 3 1 Cs 40 10
Ti0, (%) 0.012 0.003 Be 70 20
\Y 2.5 0.9 La 30 10
Cr 45 5 Ce 50 30
MnO (%) 0.080 0.003 Yb 20 5
Fe,04 (%) 2.00 0.03 w 70 40
FaO (%) 1.65 0.05 Pb 90 8
Co 1.5 0.7 Bi 46 6
Ni 7 2 Th 38 5
Cu 40 4 U 17 5
Zn (%) 0.20 0.01 LOI (%) 1.7 0.1
Information values (ug/g dry weight unless noted):
Component Value Component Value
H,0" (%) 0.1 Tb 3
H,O% (%) 0.5 Dy 10
CO, (%) 0.05 Ho 3
In 3 Er 9
Nd a0 Ht 6
Gd 20
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DVG-1 (cont.)

Mineral composition:

Mineral

Accessory mineral
Micas

Plagioclase
Potassium feldspar
Quarts

Topaz

Order information:

Percent

1
10
35
20
30

4

Please contact Breitldnder.

References:

" Granulometric composition:

Fraction size (um)

<10

10 - 20
20 - 30
30 - 40
40 ~ 50
50-60

Percent

60
23
10
4
2
1

- DVG-1 can be purchased for DM375 per unit (100 g). Price subject to change without notice.

Govindaraju, K. {1994) 1894 compilation of working values and sample description for 383

geostandards. Geostands, Newsletter, 18(Special issue):1-158.

Geochemistry Institute (19887) Greisenired CRM No. 4322-88 (DVG-1). Certificate. State
University, Irkutsk, Russia. (Available from Breitlander, Hamm, Germany.)
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FER-1 to FER-4

Iron-Formation Samples
Canada Centre for Mineral and Energy Technology (Canada)

Description:

FER-1 was obtained from a bed of magnetite-quartz iron-formation at Austin Brook near
Bathurst, New Brunswick, Canada. These minerals comprise 55% and 30%, respectively, of
the volume of the sample. The hematite content is about 3%. FER-2 is from an iron-formation
bed occurring in greywacke at the north pit of the Griffith Mine at Bruce Lake, Ontario.
Magnetite makes up about 25% of the sample by volume. Amphibole and quartz are the major
gangue constituents. FER-3 and FER-4 are from the Sherman Mine property at Termagami,
Ontario. FER-3 is from the west pit in the north limb of the Tetapaga incline containing
metavolcanic and pyroclastic rocks. Quartz is the most abundant mineral present. Hematite
occurs as dusty inclusions in the quartz, but as micro-laminae in jasper layers. FER-4 was
taken in the south pit from a cherty magnetite ironformation containing chloritic tuff. The
mineral assemblage of FER-4 is similar to that of FER-3, but the proportions of the minerals
differ. FER-1, FER-2, FER-3, and FER-4 were prepared at CANMET and were characterized by
the Geological Survey of Canada. They are available only as a set of four.

Recommended values (percent dry weight):

Constituent FER-1 FER-2 FER-3 FER-4
© H,0* 0.41 0.98 0.2 0.72
Li (5) 22 “ 7
Be (1.5) (3) (1)
B (61) (2)
co, 1.39 0.07 1.2 4.86
F (0.06) (0.04) (0.01) (0.02)
Na,O 0.03 0.51 0.03 0.05
MgO 0.3 . 2.1 1.02 1.41
Al,O; 0.52 5.16 0.09 1.7
Sio, 16.95 49.21 53.61 50.07
P,05 2.39 0.27 0.07 0.13
s 0.26 0.17 0.03 011
cl (100) (100)
K0 0.02 1.33 0.03 0.29
Ca0 3.29 2.17 0.84 2.23
Sc (0.8) (6) (1.5)
TiO, 0.03 0.18 0.01 0.07
Y (100) (37) (8) (11)
Cr 7 47 (6) 9
MnO 0.22 0.12 0.08 0.19
FeO (23.34) 15.24 . (13.63) 15.54
Fe,0, (49.88) 22.5 (25.4) 22,7
Co 12 7 (2) (2)

Values In parenthesis are provisionally recommended.
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FER-1 - FER-4 (cont.)

Recommended values (percent dry weight) (cont.):

Constituent FER-1 FER-2 FER-3 FER-4
Ni 8 21 10 (6)
Cu 100 45 (6) 13
Zn 3500 43 36 27
Ge 3 (6) (4) (5)
As (8) (2) (1) (3.6)
Fb (68) {16)
Sr 20 58 31 62

Y (15} (6} (8)
Zr (13) 39 2 18
Mo (3)

Cd (3)

Sn (1)

Sb (5) (0.7) (1) (3)
Cs (5) (0.8)
Cs {5) (0.8)
Ba 1000 (240) (11) (43)
La 12 (14) (2) (8)
Sm (1.7} {2.6) {0.6) {2.2)
Yo 1 {1.3) (0.2) (0.5)
Lu (0.2) : :

Hg {0.02)

Pb 5200 (11) {(9) (8)
Bi (6)

Th (3)

Values in parenthesis are provisionally recommended.
Order information:

These CRMs can be purchased for Canadian $415 per set (4 100-g bottles. Price subject to
change without notice. Please contact CANMET.

Reference:

Bowman, W. S, (1994) Catalogue of certified reference materials, CCRMP 94-1E. Canada
Centre for Mineral and Energy Technology, Ottawa, Ontario, Canada. 74 pp.

Geological Survey of Canada () FER-1, FER-2, FER-3, and FER-4: four Canadian iron-formation

samples prepared for use as reference aterials, Paper 83-19. Geological Survey of Canada,
Canada.
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FK-N

Feldspath

Association Nationale de la Recherche Technique (France)
Description:

The material for FK-N was collected at Madras (now Tamil Nadu), India.

Recommended values (ng/g dry welght unless noted):

Element Vaiue Element Value Elemant Value
H,O% (%) 0.32 MnO (%) 0.005 Nd 0.3
H,O (%) 0.14 © FeO (%) 0.06 Sm 0.05
Li 8.5 Fe, 04 (%) 0.02 Eu 0.45
Na,O (%) - 2,58 Co 14 Gd 0.06
MgO (%) 0.01 Gu 2 Bb g.g;
Al,O, (%) 18.61 Rb 860 y .

. Sr 39 Ho 0.012
8i0, (%) 65.02 Y 0.5 Er 0.04
P05 (%} 0.024 Cs 7 Tm 0.006
K,0 (%) 12.819 Ba 200 Yb 0.04
Ca0 (%) 0.11 La 0.95 Lu 0.006
TiO, (%) _0.02 Ce 1 Pb 240
Cr 5 Pr 0.09

Proposed values (ug/g dry weight unless noted):

Element Value Element Value Element Value

Be 1 Ga 23 Sb 0.45
CO, (%) 0.09 Ge 2.5 Hf 0.04
F 30 As 0.3 Ta 0.25
s 60 Zr 0.7 w 120
Cl 20 No 0.3 Bi 0.1
Sc 0.05 Mo 0.25. ] 0.15
v 0.5 Cd 0.018 LOI (%) 0.6
Ni 1.5 In 0.02

Zn 10 Sn 0.3

Order information:

FK-N is available to members of the International Working Group "Analytical Standards of
Minerals, Ores, and Rocks". Membership in the Working Group is US$125. Please contact K.
Govindaraju at Geostandards. Membership dues subject to change without notice. FK-N is
packaged in 30-g units.

Reference:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands, Newsletter, 18(Special issue):1-158.
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Fluorite
Institute of Mineral Raw Materials (Czech Republic)

Description:

The approximate composition of this material is 90% magnesite with trace levels of dolomite,
leuchtenbergite, clinochlore, quartz, rutile, graphite, pyrite, zircon, and limonite. The
granulometric composition is: larger than 0.1 mm, 0.07%; 0.09 to 0.1 mm, 1.00%; 0.075 to

0.09 mm, 2.14%; and smaller than 0.075 mm, 96.79%. The material was prepared in 1970.

Attested composition (pg/g dry weight unless noted):

Component Mean Stand. dev. (%) Component Mean Stand. dev. (%)

F (%) 34.09 0.56 FeoOg (%) 0.498 0.024
Na,O (%) 0.027 0.007 Cu 55.8 11

Al,Og4 (%) 0.276 0.074 Sr 527 98

Si0, (%) 22.59 0.40 Sb 2.3 0.4

S (%) 0.92 0.06 La 14 2.3

Ca (%) 35.91 0.40 Ce 28 2

Sc 0.63 0.05 Sm 6.1 1.4
TiO, (%) 0.018 0.003 S; 71-23 _ 2.16
Mn 63.6 13.6

Non-attested composition (ug/g dry weight unless noted): .
Component Mean Component Mean Component Mean
H,O% (%) 0.2 Zn 24 Tb 1.7
002 (%) 0.09 3 o) 7 Yb 3.85
Mgo () 0.025 Y 144 Lu 0.4
o0 oms e 24
K20 (%) 0.085 A§ 11 v: 10.2

v 5 Cs 0.83 Pb 65

Cr 279 Nd 177 u 2.5
Co 2.5 G 5.2

Ni 33 -

Order information:

FM can be purchased for DM295 per unit (100 g). Price subject to change without notice. Please
contact Breitlander.

Reference:

Institute of Mineral Raw Materials (19817) Fluorite FM. Certificate. ST SEV 2979-81. [nstitute
of Mineral Raw Materials, Kutna Hora, Czech Republic, (Available from Breitlander, Hamm,
Germany.) '
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G-2

Granite
US Geological Survey (USA)

Description:

This material is composed of Westerly granite collected from the Sullivan Quarry, Bradford,
Long lsland, USA (Flanagan 1967). Values for elemental concentrations calculated by Abbey
(1983), Gladney et al. (1983) and others using the results of various analysts. Those

calculated by Gladney ef a/, (1983) are listed below.

Best available concentrations (ug/g dry weight unless noted):

216

Component Value Uncertainty (1) Component Value Uncertainty (+)
Li 36 5 Ag (ng/g) 45 6
Be 2.4 0.5 Cd (ng/g) 25 11
B 2.2 0.2 in 30 2
C 230 50 Sn 1.6 0.5
N 41 13 Sb 0.078 0.032
O (%) 48.12 0.21 Te (ng/g) 3.9 1.4
F 1260 980 ! {ng/q) 310 -
Na (%) 3.02 0.09 Cs 1.33 0.14
Mg (%) 0.460 0.040 Ba 1880 20
Al (%) 8.15 0.12 La 86 5
Si (%) 32.24 0.28 Ce 159 11
P 600 40 Pr 19 2
Ci 69 25 Nd 53 8
K (%) 3.73 0.12 Sm 7.2 0.6
Ca (%) 1.41 0.07 Eu 1.41 0.12
Se 3.5 0.4 Gd 4.1 0.8
Ti (%) 0.285 0.022 Tb 0.48 0.07
v 36 5 Dy 2.5 0.5
Cr 9 2 Ho 0.37 0.02
Mn 260 40 Er 1.2 0.3
Fe (%) 1.87 0.07 Tm (ng/g) 170 70
Co 4.8 0.4 Yb 0.78 0.14
Ni 4.9 2.3 Lu (ng/g) 113 24
Cu 11 3 Ta 0.88 0.12
Zn 85 7 w 0.15 0.06
Ga 22 2 Re (ng/g) <7 -
Ge 1.14 0.15 Os (ng/g) <100 -
As 0.27 0.12 Pt (ng/g) 5.9 -
Br {ng/g) 230 150 Au (ng/q) 1.0 6.2
Rb 170 3 Hg (ng/q) 49 13
Sr 478 3 TI 1.02 0.08
Y 11.4 2.3 Pb 31 4
Zr 300 30 Bi (ng/g) 41 10
Nb i3 4 Ra (PCl/g) 0.71 -
Mo 1.0 0.6 Th 24.6 1.5
Ru <4 - U 2.04 0.17
_Rh (ng/g) <5 -

) COOOUOO00C00000000OCOOOOOCVLLVLVLVLVOOVY

QO

,
K

CQOOCO




COO0O00OO0OCOOOOOCOOLOOOLOOCOOCOOOOOOLOOOOLOOLOOOOL

G-2 (cont.)

Major and minor oxide concentrations (%):

Component Mean Uncertainty (%) Component Mean Uncertéinty (%)

H,O* 0.51 0.09 FeO 1.45 0.08
H,Or 0.10 0.04 Fe,04 1.07 0.12

Order information:

G-2 is available for US$65 per bottle. Please contact USGS.

References:

Abbey, S. (1983) Studies in "standard samples” of silicate rocks and minerals 1969-1982.

Paper 83-15, 114 pp. Geological Survey of Canada, Canadian Government Publishing Centre,
Supply and Services Canada, Hull, Quebec, Canada.

Flanagan, F. J. (1967) U.S. Geological Survey silicate rock standards. Geochim, Cosmochim,
Acta, 31:289-308.

Gladney, E. 8., C. E. Burns, and |. Roelandts (1983) 1982 Compilation of elemental

concentrations in .eleven United States Geological Survey rock standards. Geostands,
Newsletter, 7(1):3-226.
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GA

Granite

Centre de Recherches Pétrographiques et Géochimiques (France)
Description;

The material for GA was collected at Andlau, Bas»Rhi_n'. France.

Recommended values (ug/g dry weight unless noted):

Element Value Element Value Element Value
H,0* (%) 0.87 FeO (%) 1.32 Pr 8.3
H,0" (%) 0.09 Fe,0, (%) 1.36 Nd 27
Li 90 Co 5 Sm 5
Be 3.6 Ni 7 Eu 1.08
B 286 Cu 16 Gd 3.8
CO, (%) 0.11 Zn 80 Tb 0.6
F 500 Ga 16 Dy 3.3
Na,O (%) 3.55 QE R ’;’ ¢
MgO (%) 0.95 S 310 Tm 0.3
ALO, (%) 14.50 v 91 Yb 2
SIOz (%) 69.90 Zr 150 Ly 0.3
P,Og (%) 0.12 Nb ' 12 Hf 4
K,0 (%) 4.03 Mo 0.5 Ta 1.3
~ CaO (%) 2.45 Sn 2.7 w 1.5
Sc 7 Sb 0.2 Pb 30
TiO, (%) 0.38 Cs 6 Th 17
Y, 38 Ba 840 u 5
cr 12 La 40
MnO (%) ©0.09 Co . 76

Proposed values (ug/g dry weight unless noted):

Element Value Element Value Element Value -
S 80 Cd (ng/qg) 130 Tl (ngfg) 8

Ci 250 In 0.03 LOI (%) 1
Ga 1.7

Order information:

GA is available to members of the International Working Group "Analytical Standards of
Minerals, Ores, and Rocks'. Membership in the Working Group is US$125. Please contact K.
Govindaraju at Geostandards. Membership dues subject to change without notice. GA is
* packaged in 10-g units.

218

COO0LLCLLCOLLOOOOOOO000O000LOOOO0VCOLOLOLULVVO




QOCCOOOLCOOCOLOOOOOOOCOOOOOOOOOOLOOOOOOOOLOOOOL

GA (cont.)

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands, Newsletter, 18(Special issue):1-158,

Govindaraju, K. (1995) 1995 working values with confidence limits for twenty-six CRPG,
ANRT and IWG-GIT geostandards. Geostands, Newslelter, 18(Special issue):1-32.

Govindaraju, K., and |. Roelandts (1988) Compilation report (1966-1987) on trace elements in
five CRPG geochemical reference samples: basalt BR; granites, GA and GH; micas, biotite Mica-

Fe and phlogopite Mica-Mg. Geostands. Newslefter, 12(1):119-201.
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GH

Granite .
Centre de Recherches Pétrographiques et Géochimiques (France)
Description:

The material for GH was collected at the Massif du Tauorirt Tan Afella, Hoggar, Algeria.

Recommended values (ug/g dry weight unless noted):

Element Value Element Value Element Value
H,0* (%) 0.46 FaD (%) 0.84 Nd 29
H,0" (%) 0.14 Fe,0, (%) 0.41 Sm 9
Lj 45  Co 0.3 Eu 0.12
Be 5.5 Ni 3 Gd 9.5
CO, (%) 0.230 Cu 3 Tb 1.8
F 3500 Zn 55 Dy . 12
Na,O (%) ~ 3.85 fa 23 . *;’ g'g
_ s .
MgO (%) 0.03 Rb 390 Tm 1.3
AlOg (%) 12.50 v 75 Vb g
SIOZ (%) 75.80 Zr 150 Lu 1.1
P,05 (%) 0.01 Nb 85 Hf 6.6
K,0 (%) 4.76 Mo 2 Ta 4.8
CaO (%) 0.69 Sn 10 w 1.6
Se 0.8 Cs 2.5 Tl 1.8
TiO, (%) 0.08 Ba 20 Pb 45
V- 5 La o5 Th 87
U 18
Cr - 3 Ce 60
MnO (%) 0.05 Pr 7.8
Proposed values (ug/g dry weight unless noted):
Element Value ‘ Element Value Element Value
S 70 Gs 2 In 0.04
cl 100 Cd 0.1 LOt (%) 0.7

Order information:

GH is available to members of the International Working Group “Analytical Standards of
Minerals, Ores, and Rocks". Membership in the Working Group is US$125, Please contact K.

Govindaraju at Geostandards. Membership dues subject to change without notice. GH is packaged
in 10-g units.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands. Newsleiter, 18(Special issue):1-158.
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GH (cont.}
Govindaraju, K. (1995) 1995 working values with confidence limits for twenty-six CRPG,
ANRT and IWG-GIT geostandards. Geostands. Newsletter, 19(Special issue):1-32.

Govindaraju, K., and |. Roelandts (1988} Compilation report (18966-1987) on trace elements in
five CRPG geochemical reference samples: basalt BR; granites, GA and GH; micas, biotite Mica-
Fe and phlogopite Mica-Mg. Geostands. Newsletter, 12(1):119-201.
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GBW 07101 - GBW 07102

Ultrabasic Rocks

National Research Center for Cerlified Reference Materials (China)

Description:

No information available,

Certified concentrations (nug/g dry weight unless noted):

Component

H,O* (%)
Li

B

CO, (%)
F .

Na,O (%)
MgO (%)
Al O5 (%)
Si0, (%)
P,O5 (%)
s

Cl

K,O (%)
Ca0 (%)
Sc

TiO, (%)
Va0Osg (%]}
Cr,04 (%)
MnO (%)
FeO (%)
Fe,0; (%)
CoO (%)
NIO (%)
Cu

n

Ga

Go

As

Br

GBW
07101

14.17
1.3
5,9
0.58

21.4
0.008

41.03
0.67

34.34
0.004
0.051
0.57
0.010
0.10
4.9
0.008

0.007
1.57

0.068
2.42
(4.21)

0.012
0.32
5.5

45.4
1.2
0.66
0.82

(24.7)

GBw
07102

12.69
2.3
10.2
1.66
35.3
0.028
38.34
0.21
37.75
0.003
0.008
0.022
0.008
1.8
4.8
0.004

0.003
0.42

0.097
1.97
(4.85)

0.013
0.30
5.3

43.6
0.38
0.63

(0.43
(1.4)

Values in parenthesis are for informaticn only.

Order information:

Component

IPEFRRIZT ALY

HREOZ

=
-

IEEZITQRESIOE

GBw
07101

2.3
(0.14)
0.01
0.0006
0.031
0.005
(0.024)
(0.12)
6.4
0.20
0.34
(0.045)
0.16
0.025
0.0043
0.024
0.0029
0.020
0.0049
(0.014)
0.0030
0.020
0.004
0.006
0.003
0.004
0.0014
0.046
2.8

GBW
07102

33.2

(0.14)
0.009
0.0012
0.023
0.002

(0.034)

(0.050)

10.5
0.21
0.40

(0.047)
0.10
0.028
0.0061
0.031
0.003
0.021
0.0043

(0.012)

(0.0028)
0.012
0.0022
0.006
0.003
0.006
0.0004

(0.015)
3.2

These CRMs can be purchased for US$240 per unit (60 g). Price subject to change without
netice. Please contact NRCCRM.
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GBW 07101 - 07102 (cont.)
Reference:
National Research Center for CRMs (1995) Certitied reference materials catalog. State Bureau

of Technical Supervision, National Research Center for Certified Reference Materials, Office of
Certified Reference Materials, Hepingjie, Chaoyangqu, Beijing, China. 147 pp.
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GBW 07103 - GBW 07114

Rocks

National Research Center for Certified Reference Materials (China)

Description:

No information available.

Certified concentrations (ug/g dry weight unless noted):

Component
H,0* (%)
Be
B
CO, (%)
F (%)
Na,O (%)
MgO (%)
AlL,O, (%)
8i0, (%)
Cl
K20 (%)
CaQ (%)
v

Cr
FeO (%)
Fe,04 (%)
Co

Cu

Zn

Ga

Go

As

Y

Zr

Ag

Cd

Cs

Ba

. Ce

Bu

Gd

Dy

Ho

Er

Tm

Values in parenthesis are for information only,

GBW
07103

(0.61)
12.4
24
(0.18)
0.235
3.13

0.42
13.40

72.83

127
5.01

1.55
24
(5.0)
(1.03)
2.14
3.4
3.2
28
19
2.0
2.1
62
167
0.033

(0.032)

38.4
343
108

0.85
9.3
10.2
2.05
6.5
1.086

GBW GBW GBN
07104 07105 07106
(1.54) (2.88) (0.99)
1.1 2.5 0.97
4.7 3.5 34
(3.46) (0.17) (0.18)
0.0280  0.0700  0.0183
3.86 3.38 0.061
1.72 7.77 0.082
16.17 13.83 3.52
60.62 44.64 90.36
(42) 114 (42)
1.89 2.32 0.65
5.20 8.81 0.30
94.5 167 33.4
32.4 134 20
(2.43) (7.60) (0.62)
4.90 13.40 3.22
.13.2 46.5 6.4
55.4 48.8 19
71 150 20
18.1 24.8 5.3
0.93 0.98 1.16
2.1 (0.79) 9.1
9.3 22 21.5
99 277 214
0.071 °  0.040 0.062
0.061 0.067 0.060
2.3 (1.2) 1.8
1020 527 143
40 105 48
1.02 3.2 1.02
2.7 8.5 4.5
1.85 5.6 4.1
0.34 0.88 0.75
0.85 2.0 2.0
(0.15) 0.28 0.32
224

GBW
07107

(5.6)
3.0

154 -
(0.077)

0.128

0.35

2.01
18.82
59.23

(40)

4,16
0.60

87

99

(1.38)

7.60

21

42

55

25.6
3.1
1.4

26

96
0.047

(0.033)

14

450
109

1.7
6.7
5.1
0.98
2.7
0.43

GBW
07108

(2.20)
0.8
16
(32.44)

0.0406

(0.081

5.19
5.03
15.60
(80)
0.78
35.67
36
32
(1.64)
2.52
9.0
23.4
52
7.1
0.67
4.7
9.1
62
0.043
0.069
3.2
120
25.4
0.51
1.9
1.8
0.33

{1.1)
0.17

.

P

o O

CO0O

COO0O0OOOLOLCLOLOLOOOOLVLOLOU

CUOOULOCOOU




OQOOOOOOCOOO0OOOLOOOOOOCOOOOLOOOOOOLOOLOLOLGLOOOL

GBW 07103 -
Componant

Yb

Hf

W

Au (ng/g)
Ha (ng/q)
Bi

U

TOC (%)
LOI (%)

Component

H,0* (%)
Li

Be

B

CO, (%)
F

Na,0O (%)
MgO (%)
Al,O4 (%)
Si0; (%)
P05 (%)
S

Cl

K

CaO (%)
Sc

TiO, (%)
v

Cr

MnO (%)
FeQ (%)
Fe,04 (%)
Co

Ni

Cu

Zn

Ga

Ge

As

Se

Br

b

Sr

Y

Values in parenthesis are for information only.

07114 (cont.)

GBwW
07103

7.4
6.3
8.4
(0.55)
(4.3)
0.53
18.8

((;.69)

GBW
07109

2.38
32.9
17.2
31.8

0.26

0.048

7.16

0.65
17.72
54.48

0.018

0.011

0.059

7.48

1.39

2.22

0.48

179
3.8
0.12
1.23
6.04

4,59

1.75
11.8
112
35.8
0.95
6.27
0.05
1.21
130

(0.118)

24.7

GBw
07104

0.89
2.9
(0.47)
(0.95)
12
0.081
0.50

(;.44)

GBw
07110

1.79

17.5
3.64

10.8
1.03

0.112
3.06

0.84
16.1

63.06
0.36

0.023
0.016
5.17
2.47
7.52
0.80

64.3
7.7
0.089
0.19
4.51

7.9
12.6
9.1
164
19.8
1.11
5.96
0.03
(0.55)
183

318

28.0

GBW
07105

1.5

6.5
(0.44)
(0.66)
(6.4)
(0.045)

1.4

(;.24)

GBW
07111

0.88

16.2
2.1
3.92
0.15

0.084
4.05

2.81
16.56

59.68
0.34

0.011
0.023
3.5
4.72
10.3
0.77

104
37.6
0.094
3.08
2.64

15.6
24.4
8.8
85.4
20.8
1.00
0.4
0.03
(0.34)
70.1

1198

156.5

225

GBwY
07106

1.92
6.6
1.16

(1.8)

(8.4)
0.18
2.1

(0.04)

(1.10)

GBN
07112

1.09

1.94
(0.98)
1.84
0.12

0.006
2.11.

5.25
14.14
35.69

0.028

0.37

0.0086

0.15

9.86
22.5

7.69

768
14.5
0.193
13.386
9.90

93.0
69
28.3

118
23.7

1.08
(0.21)
0.26
(0.32)
(4.79)
612
4.9

GBW
07107

2.6
2.9
0.79

(1.0)
9.7
0.23
1.5

(0.15)

(5.95)

GBwW
07113

1.18

12.7
4.08
3.5
0.52
0.13
2.57
0.16

12.96

72.78
0.045

0.009
(0.002
5.43
0.59
5.15
0.30

3.8
7.3
0.14
1.86
1.14

2.40
64.5
10.9
86.3
20.5

1.17

0.7

0.040

(0.25)
213

43.0

42.5

cBN
07108

0.90
1.8
0.67

(0.94)
1.6
0.16
1.9

(0.12)

(34.14)

GBN
07114

0.34
2.30
(0.22)

20.5
46.77
0.014
0.030
21.8
0.10
0.62
0.006
0.011
0.012
0.038
30.02
0.098

0.015 .

2.10
2.6
0.010
0.15
0.04
3.88

241

30.2
11.7
(0.21)
0.15
0.23
0.08
0.84
(1.42)
27.0
(1.40)




GBW 07103 - 07114 (cont.)

Component GBwW GBW GBW GBw GBW
07109 07110 07111 07112 07113
Zr (1540) 335 224 29 403
No 66.9 20.8 10.6 9.3 34.3
Mo 0.26 0.95 0.47 (0.094) 2.46
Ag (0.033) 0.17 0.066 0.05 0.08
cd 0.07 0.61 0.08 0.09 0.14
In 0.15 0.11 '0.08 0.12 0.09
Sn 6.50 3.12 1.44 0.89 3.35
Sh 0.15 1.34 0.06 (0.04) 0.38
Te 0.012 (0.007) 0.011 0.010 {0.009)
| 0.14 0.07 (0.078) 0.08 (0.093)
Cs 2.05 7.16 0.97 (0.17) 3.34
Ba 251 1053 (1900) 86.2 506
La 149 62.5 60.5 1.71 B2.7
Ce 242 117 112 4.2 163
Pr 22.5 13.2 13.2 0.84 18.4
Nd 65.1 47.2 48.1 4.10 64.5
Sm 9.7 B.63 7.74 1.22 11.7
Bl 2.35 1.96 1.91 0.74 1,18
& 7.0 6.54 5.09 1.31 9.47
Tb 1.02 0.99 0.68 0.20 1.51
Dy 4.70 5.32 3.20 1.11 8.19
Ho 0.96 1.10 0.60 0.20 1.64
Er 2.48 2.93 1.67 0.47 4.31
Tm 0.46 0.50 0.26 0.09 0.73
Yb 2.56 3.15 1.56 0.36 4.51
Lu 0.43 0.49 0.24 0.06 0.67
Hf - 34.0 7.5 5.2 0.65 10.8
Ta 1.96 1.42 0.62 {0.56) 2.41
W 1.24 1.62 0.18 {0.10) 1.10
Hy 0.005 0.014 0.035 (0.005) 0.005
TI 0.76 1.02 . 0.38 0.07 0.83
Pb 196 87.7 19.8 (5.16) 33.3
Bi . 0.37 0.09 0.05 0.04 0.06
Th 79.3 16.7 10.9 {0.28) 27.1
U ‘ 14.6 3.04 1.40 (0.0886) 4.83
TOC (%) (0.093)  (0.29) (0.057) (0.039) (0.15)

Valuss in parenthesis are for information only.

Order information:

CBN
07114

3.0
(2.77)
(0.24)

0.04

0.07
(0.066)-

0.53
(0.04)
(0.012)

0.23

0.07

44.3

1.34

3.58
(0.44)

1.39

0.25

0.05

" 0.18

0.05

0.19

0.04

0.09
(0.040)

0.09

0.019
(0.10)
(0.18)

0.11
(0.004)
(0.070)
(4.44)

0.03
0.11
0.16

(12.88)

These CRMs can be purchased for US$240 per unit (60 g). Price subject to change without

notice. Please contact NRCCRM.

Refersnce:

National Research Center for CRMs (1995) Certified reference materials catalog. State Bureau
of Technical Supervision, National Research Center for Certified Reference Materials, Office of
Certified Reference Materials, Hepingjie, Chaoyangqu, Beijing, China. 147 pp.
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GBW 07249

Polymetallic Nodule
National Research Center for Certified Reference Materials {China)

Description:

The material for this CRM was collected from the central part of the Pacific during the HY4-
871 cruise of the R/V Haiyang of the Ministry of Geology and Mineral Resources. The sediment
was air dried, crumbled to less than & mm pieces, mixed, oven dried at 60°C, ground to less

than 0.08 mm particles, mixed, and packaged.

Certified concentrations {ug/g dry weight unless noted):

Component Value Uncertainty (1) Component Value Uncertainty (t)
Li 11.1 0.7 Sr (%) 0.12 0.01
B 215 26 Y 159 10
Na,O (%) 2.12 0.06 ) Zr 659 25
MgO (%) 2.00 0.03 Mo 371 15
ALLO, (%)~ 3.53 0.07 Sb 28.1 1.1
SI02 (%) 13.30 0.08 Ba (%) 0.14 0.01
PO (%) 0.73 0.02 La 239 12
2v's ) ) ‘ Ce 998 52
S (%) 0.18 0.02 Pr 55.1 o6
Cl (%) 0.85 0.03 Nd 238 8
Ko0 (%) 0.68 0.02 sm 51.9 2.4
Ca0 (%) 2.81 0.06 Eu 12.7 0.9
Sc 13.4 1.2 cd 56.2 3.0
TiO, (%) 1.71 0.03 Tb 8.8 0.8
v 588 i1 Dy 48.9 2.3
Cr 10.0 0.9 Ho 9.9 0.6
Mn (%) 20.82 0.06 Er 26.4 1.6
Fe (%) 18.71 0.07 Yb 24.3 1.4
Co (%) 0.35 0.01 Lu 3.5 0.4
Ni (%) 0.386 0.01 w 61.0 3.6
Cu (%) 0.28 0.01 Tl 133 12
Zn 563 11 Pb 948 20
Ga 5.5 0.7 Tm 3.6 0.4
As 179 22 Th 32.5 2.9
Ab 8.3 1.6 U 9.3 1.2

Noncertified concentrations (pg/g dry weight unless noted):

Component Value

F (%) 289
Org. C (%) 0.07
No 64.9
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GBW 07249 (cont,)

Order information:

GBW 07249 can be purchased for US$240 per unit (60 g). Price subject to change without
notice. Please contact NRCCRM. .

Reference:

institute of Marine Geology (1990) Certificate of certified reference material.

Polymetallic
nodule. Institute of Marine Geology,

Ministry of Geology and Mineral Resources, Qingdao, China.
National Research Center for CRMs (1995) Certified reference materials catalog. State Bureau

of Technical Supervision, National Research Center for Certified Reference Materials, Office of
Certified Reference Materials, Hepingjie, Chaoyangqu, Beijing, China. 147 Pp-
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GL-O

Glauconite
Association Nationale de la Recherche Technique (France) (France)

Description:

The material for this CRM was collected near the beach of Cauvills, Normandy, France.

Recommended values (ug/g dry weight unless noted):

Element Value Elemant Value Element Value
H,0* (%) . 5.58 Si0, (%) 50.90 FeO (%) 2.19
H,0" (%) 2.52 P,Os (%) . 0.37 Fe,0g (%) 17.17
NayO (%) 0.04 K,O (%) 7.95 R 238
MgO (%) 4.46 CaO (%) 0.96 Sr 19.3
ALO, (%) 7.55 MnO (%) 0.008 Lu 0.09

Proposed values (ug/lg dry weight unless hoted):

Element Value Element Value Element Value

Li 70 No 3.7 . Tb 0.6
Be 5 Mo 0.03 Dy 2.7
Sc 8 In 0.05 Ho 0.5
TiO, (%) 0.07 Sn 2 Er 1

v €5 Sb 0.3 Tm 0.12
Cr 140 Te 3.4 Yb 65
Co 14 Cs 3.3 Hf 1.1
Ni 36 Ba 6 Ta 0.22
Cu 3.5 La 20 w 4.4
Zn 3B Ce 54 Pb 3
CGa i3 Pr 6.5 Bi 0.1
Go 4.5 Nd 27 U 0.8
As 10.5 Sm 5.5 LOI (%) 8.5
Y 13.2 Eu 1.2

Zr 36 & 4.5

Order information:

GL-O is available to members of the International Working Group “Analytical Standards of
Minerals, Ores, and Rocks®*. Membership in the Working Group is US$125, Please contact K.

Govindaraju at Geostandards. Membership dues subject to change without notice, GL-O is
packaged in 20-g units.

Reference:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands. Newsletter, 18(Special issue):1-158.
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GPOS301

Dolomitized Limestone
Research Institute of Applied Physics {Russia)

Description:

The material for this CRM was collected in Yahut, USSR. It is also known as SI-1 and CRM 813.

Certified concentrations (ug/g dry weight unless noted):

Component.  Value . Abs. error Component Value Abs, error
H20+ (%) 0.4 0.2 Ba 30 10
Be 1.3 0.3 Pb 8 2
B 5 3 Ra - 2x 10 1x 106
CO, (%) 45,6 0.3 Th 1.0 0.4
F 0 02 0.01 u 1.5 0.2
Na,O (%) 0.07 0.02 LOL (%) 45.8 0.3
MgO (%) 20.75 0.22 Mineral composition (%):

AlL,O, (%) 0.43 0.05

SiO, (%) 2.69 0.06 Quartz 3

P,Og (%) 0.011 0.003 Microline <1

S (%) 0.02 0.01 Albite <1

KO (%) 0.35 0.02 Dolomite 85

CaO (%) 29.48 0.17 8:'1‘::: :

Ti02 (%) 0.025 0.004

v 25 6 Fraction size (pm):

Cr 6 2

MnO (%) 0.050 0.003 <10 64.5

Fe,0, (%) 0 47 0.002 10 - 20 14.0

Co 3.0 0.5 20 - 30 8.5

Ni 5 2 30 - 40 3.5

Cu 8 3 40 - 50 4.0

Sn 30 10 50 - 60 2.5

b 5 1 60 « 70 1.5

Sr 90 10 70 - 80 1.5

Zr 30 9
Order information:

This CRM can be purchased for DM375 per unit (100 g). Price subject to change without notice.
Please contact Breitlander,

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Geostands, Newsletter, 18(Special issue):1-158.

Research Institute of Applied Physics (19897) Dolomitized limestone CRM No. 813 (GPOS301).

Certificate. Research Institute of Applied Physics, State University of Irkutsk, Russia.
(Available from Breitlander, Hamm, Germany.)
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GS-N

Glauconite

Associalion Nationale de la Recherche Technique (France)
Description:

The material fot this CRM was collacted in Senones, Vosges, France.

Recommended valuss (ug/g dry weight unless noted):

Element Value Element Value Element Value
H,O* (%) 1.02 FeO (%) 1.65 Ce 135
H,0" (%} 0.28 Fe, 05 (%) 1.92 Pr 14.5
Li 55 Co 65 Nd 49
Be 5.4 Ni - 34 Sm 7.5
F 1050 CQu 20 Eu 1.7
Na,O (%) 3.77 Zn 48 ad 5.2
MgO (%) - 230 - G 22 Bb - g'f
AlLO, (%) 14.67 Fo 185 y .
Si0, (%) 65.80 Sr 570 Ho 0.8
2 . Y 16 Er 1.5
P,05 (%) 0.28 Zr 235 Tm 0.22
K0 (%) 4,63 No 219 Yb 1.4
CaO (%) 2.50 Te 41 Lu 0.22
Sc 7.3 Cs 5.4 Hf 6.2
TiO, (%) 0.68 Ba 1400 Ta 2.6
v 65 La 75 \Pb 53
Cr 55 Ca 135 Th 41
MRO (%) 0.056 Pr 14.5 u 7.5

Proposed values (ug/g dry weight unless noted):

Element Value Element Value Element Value
CO, (%) 0.18 Mo 1.2 w. 450

[ 140 Cd 0.04 Bi 0.18
cl 450 in 0.02 LOI (%) 1.33
Go 1.3 Sn 3 '

As 1.6 Sb 0.7

Order information:

GS-N is available to members of the International Working Group "Analytical Standards of
Minerals, Ores, and Rocks". Membership in the Working Group is US$125. Please contact K.
Govindaraju at Geostandards. Membership dues subject to change without notice. GS-N is
packaged in 20-g units.
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GS-N (cont.)

Reference:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Geostands, Newsletter, 18(Special issue):1-158.
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GSR-1

Biotite Granite
National Research Center for CRMs (China)
Description:

The material used for this CRM is a grey, medium-grained biotite collected at Chenzhou, Hunan,
China. There is W, Sn and Mo mineralization in the contact zone between the granite and

O000000O0O0OO0O0OOOLOO0OOC

7,
(N

OQOOCOOOOOOOOCOLOO

COCOO0

O

carbonate rocks.

Certified concentrations (ng/g dry weight unless noted):

Component Value Unceﬁainty @) Component  ValueUncertainty (1)
Li 131 3 No 40 1.4
Be 12.4 0.7 Mo 3.5 0.1
B 24 2 Sn 12.5 1
F 2350 80 Sb 0.21 0.03
Na,O (%) 3.13 0.03 Te 0.021 0.003
MgO (%) 0.42 0.016 Cs 38.4 0.8
Al,O, (%) 13.40 0.04 Ba 343 13
Si0, (%) 72.83 0.06 La 54 2

Ce 108 4
P 405 9

Pr 12.7 0.5
cl 127 11 Nd a7 2
K,0 (%) 5.01 0.03 Sm 9.7 0.5
Ca0 (%) 1.55 0.02 Eu 0.85 0.04
Ti 1720 30 To 1.65 0.06
v 24 1 Dy 10.2 0.2
Mn 463 7 Ho 2.05 0.11
F9203 (%) 2.14 0.02 Er 6.5 0.2
Co 3.4 0.2 Yb 7.4 0.2
Ni 2.3 0.3 Lu 1.15 0.06
Cu 3.2 0.4 Hf 6.3 0.5
Zn 28 1 Ta 7.2 0.4
Ga 19 1 W 8.4 0.2
Ge 2.0 0.2 T 1.93 - 0.26
As 2.1 0.16 Pb 31 1.3
R 466 10 Bi- 0.53 0.08
Sr 106 3 Tm 1.06 0.06
Y 62 2 Th 54 1.3
Zr 167 5 u 18.8 1




GSR-1 (cont.)

Noncertified concentrations. {rg/g dry weight):

Component Value

] 380

Cr 5.0
Se 0.059
Cd 0.032
In 0.02
Au (ng/q) 0.55
Hg {ng/g) 4.3

Order information:

C

POL0U

-
{
A

No price information is available. Please contact NRCCRM.

Refsrence:

Institute of Geophysical and Geochemical Exploration (1986) Certificate of geochemical
standard reference materials. [nstitute of Geophysical and Geochemical Exploration, Langfang,

Hebei, China.
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GSR-2

Hornblende Andesite
National Research Center for CRMs (China)
Description:

The material used for this CRM is hornblende andesite collected in the vicinity of the Meishan
iron mine, Nanjiang, China. The material has thin carbonation.

Certified concentrations (ug/g dry weight unless noted):

Component Value Uncertainty (t) Component Value Uncertainty ()
Li 18.3 0.5 Nb 6.8 - 07
Be 1.1 0.07 Mo 0.54 0.05
B 4.7 0.5 Ag 0.071 0.006
F 280 . 15 Cd. 0.061 0.008
Na,O (%) 3.86 0.04 Sn 0.79 0.11
MgO (%) 1.72 0.03 Sb 0.12 0.02
AlLO, (%) 16.17 0.06 Te 0.017 0.003
SO, (%) 60.62 0.08 Cs 2.3 0.4
P - 1030 12 f: 10:? o 2:
K,0 (%) 1.89 0.02 Co 40 0
CaQ (%) 5.52 0.04 Pr 4.9 0.2
Ti 3090 40 sm 3.4 0.1
v 94.5 1.6 Eu 1.02 0.03
Cr 32.4 1.3 cd 07 0.2
Mn 604 7 Tb 0.41 0.03
Fe,04 (%) 4.90 0.03 Dy 1.85 0.12
Co 13.2 0.4 Ho 0.34 0.014
Ni 17 0.5 Er 0.85 0.08
Cu 55.4 1.1 Yb 0.89 0.07
Zn 71 2 Lu 0.12 0.02
G 18.1 0.9 Hf 2.9 0.3
Ge 0.93 0.01 Hg (ng/g) 12 2
As 2.1 0.2 Pb 11.3 0.9
o 37.6 1.7 Bi 0.081 0.010
Sr 790 16 Th 2.6 0.15
Y 9.3 0.5 ] 0.90 0.13
Zr 99 5
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GSR-2 (cont)
Noncertified concentrations (pgfg dry weight):

Component Value

8 180

Cl 42

Se 0.063
In 0.033
Ta 0.46
w , 0.47
Au (ng/g) 0.95
m 0.15
Tl 0.16

Order information;
No price information is available. Please contact NRCCRM.
Refe rence-:

Institute of Geophysical and Geochemical Exploration (1986} Certificate of geochemical
standard reference materials. Institute of Geophysical and Geochemical Exploration, Langfang,
Hebei, China. ‘ .
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GSR-3

Olivine Basalt
National Research Center for CRMs (China)
Description:

The material used for this CRM was coliected at Zhangjiakou, Hebei, China. The principal
components are plagioclase, olivine, magnetite and augite.

Certified concentrations (ug/g dry weight unless noted):

Component Value Uncertainty (&) Componént Value 'Uncertainty ()
Li 9.5 0.5 Zr 277 10
Be 2.5 0.2 No 68 4
B 3.5 0.7 . Mo 2.6 0.1
F 700 26 Ag 0.040 0.005
Na,O (%) 3.38 0.02 cd 0.067 0.010
MgO (%) 7.77 0.08 Sn 2.0 0.3
AlLO, (%) 13.83 0.07 Sb . 0.083 0.021
Si0, (%) 44.64 0.06 LBa - 57 ’:
P 4130 60 - 56

105 5
8 100 10

Pr 13.2 0.8
Cl 114 15 N 54 p
K,0 (%) 2.32 0.03 Sm 10.2 0.3
Ca0O (%) 8.81 0.05 =) 3.2 0.15
Sc 15.2 0.7 cd 8.5 0.4
Ti 14200 200 Tb 1.2 0.1
v 167 5 Dy 5.6 0.15
Cr 134 4 Ho 0.88 0.02
Mn 1310 24 Er 2.0 0.14
Fe,0, (%) 13.40 0.09 Yb 1.5 0.2
Co 46.5 1.3 , Lu 0.19 0.03
Ni 140 3 " Pb 7.2 1.2
Cu 48.6 1.1 Tm 0.28 0.02
Zn "~ 150 4 Hf 6.5 0.4
Ga 24.8 0.6 Ta 4.3 0.4
Ge 0.98 0.14 Th 6.0 0.5
R 37 2 U 1.4 0.2
Sr 1100 30
Y 22 1
237




GSR-3 {(cont.)
Noncertifled concentrations (ng/g dry weight):

Component Value

As 0.79
Se 0.086
In 0.063
Te 0.022
Cs 1.2

w 0.44
Au (ng/g) 0.66
Hg (ng/g) 6.4
TI 0.12

Bi 0.045

Order information:
No price information is available. Pleasa contact NRCCRM. _

Refere‘nco:

Institute of Geophysical and Geochemical Exploration (1986) Certificate of geochemical

standard reference materials. Institute of Geophysical and Geochemical Exploration, Langfang,
Hebei, China.
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GSR-4
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Sandstone

National Research Center for CRMs (China)

Description::

The material used for this CRM is a light and dark sandstone sample collected at Tongling,
Anhui, China. Tin addition to quartz, the material contains a small amount of muscovite.

Certified concentrations (ug/g dry weight unless noted):

Component

Li

Be

B

F
Na,O (%)
MgO (%)
AlLO, (%)
Si0; (%)
P

L]

K, O (%)
Ca0 (%)
Sc

Ti

v

Cr

Mn
Fe,04 (%)
Co

Ni

Cu

n

Ga

Ca

As

(2 a]

Sr

Y

Zr

No

Value

11.1
0.97
34
183
0.061

0.082
3.52

' 90.36

970
860
0.65
0.30
4.2
1580
33.4
20
1556
3.22

6.4
16.6
19
20

5.3

1.16

9.1
29
58
21.5

214

5.9

Uncertainty (+)

0.3
0.06
4
12
0.007
0.011
0.05
0.10
21
20
0.014
0.02
0.2
40
1.2
1

(5]
<3

W~ =W DN O
~t

oM -2 N-=2000-=-000 O
-t

4]

Component

Mo
Ag
Cd
Sn
Sb
Te
R
Cs
Ba
La
-Ce
Pr
Nd
Sm
E
4
Tb
Dy
Ho
Er
™m
Yo
Lu
Hf
w
TI
Pb
Bi
Th
U

239

Value

0.76
0.062
0.060
1.1
0.60
0.038
29
1.8
143
21
.48
5.4

21

4.7
1.02

Uncertainty (i)

0.08
0.004
0.011
0.1
0.08

(=]
N Wo
o
~

OO~ ON=NO
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GSR-4 {cont.)

Noncertified concentrations (ug/g dry weight):

Component Value

Cl 42

Sa 0.098
In ' 0.026
Ta 0.42
Au {ng/g) 1.8
Hg (ng/g) 8.4

Order infarmation:
No price information is available. Please contact NRCCRM.

Reference:

Institute of Geophysical and Geochemical Exploration (1986) Certificate of geochemical

standard reference materials. Institute of Geophysical and Geochemical Exploration, Langfang,
Hebei, China.
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GSR-5
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Shale
National Research Center for CRMs (China)

Descrlptlon':

The material used for this CRM was collected at Jixian, Tianjin, China. The shale contains some

muscovite and dolomite.

Certified concentrations (ug/g dry weight unless noted):

Component Value Uncertainty (1)

Li 44 1

Be 3.0 0.16
B 154 8

F 1290 40
N320 (%) 0.35 0.01
MgO (%) 2.01 0.03
AlL,O5 (%) 18.82 0.08
Si0, (%) 59.23 0.10
P 690 18

] 60 20
K,0 (%) 4,16 0.05
Ca0 (%) 0.60 0.02
Sc ' 18.5 0.7
Ti 3950 60

v 87 2
Cr 99 2
Mn 173 5
Fe,04 (%) 7.80 0.04
Co 21 0.5
Ni 36.8 1

Cu 42 1

n 55 2
Ga 25.6 1.6
Ge 3.1 0.27
As 1.4 0.2
3 o} 205 5
Sr 90 4

Y 26 1

Zr 96 5
No 14.3 0.9
Mo 0.35 0.05

Component

TRETPRRESE

Nd
Sm

To
Dy
Er
Lu

Hf
Ta

Hg (ng/g)
T

Bi

Tm
Th

241

Value

0.047
0.082
2.0
0.17
14
450
€2
109
13.86
48
8.4
1.7
6.7
1.02
5.1
0.98
2.7
2.6
0.41
2.9
1.0
0.79
9.7
0.71
8.7
0.23
0.43
12.8
1.5

Uncertainty (&)

0.005
0.016
0.2
0.04
1

16

a—h

0.086

0.02
0.02
0.6

0.14




GSR-4 (cont.)
Noncertified concentrations (ug/g dry weight):

Component Value

Cl 40

Se 0.084
Cd 0.033
Te 0.022
Au (ng/g) 1.0

Order information:
No price information is available. Please contact NRCCRM.,

Reference:

Institute of Geophysical and Geochemical Exploration (1986) Certificate of geochemical

standard reference materials. Institute of Geophysical and Geochemical Exploration, Langfang,
Hebei, China,
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GSR-6

Carbonate Rock
National Research Center for CRMs (China)

Description:

The material used for this CRM was collected at Tongling, Anhui, China. The major component is
limestone with a small amount of dolomite. o

Certified concentrations (ug/g dry weight unless noted):

Component Value ~  Uncertainty (1) Component Value Uncertainty (i)
Li 20.5 1.4 Y 9.1 0.9
Be 0.8 0.1 Zr 62 8
B 16 2 Nb 6.6 1.1
F 406 19 Mo 0.38 0.03
MgO (%) 5.19 0.06 cd 0.069 0.014
AlLO, (%) 5.03 0.05 Sb 0.43 0.06
Si0, (%) 15.60 0.04 Cs 3.2 0.4
KO (%) 0.78 0.02 g" 23.: (‘)-g
Ca0 (%) 35.67 0.14 r ‘ :
Nd 12.0 0.7
Sc 6.0 0.8
Ti 1960 40 Sm 2.4 0.1
Eu 0.51 0.03
Vv 36 3 ad
or 35 5 1.9 0.13
Tb 0.35 0.03
Mn 434 12 Dy g o1
. ) .
Co 9.0 0.5 Yb 0.90 0.07
Cu 23.4 0.8 Hf 18 0.2
Zn 52 2 w 0.67 0.11
Go 0.87 0.12 Ph 18.3 1.4
As 4.7 0.4 Bi 0.16 0.02
Se 0.099 0.015 Tm 017 0.02
b 82 2 Th 4.1 0.3
S 913 28 u 1.9 0.17
243




GSR-6 (cont.)
Noncertitied concentrations (pg/g dry weight):

Component Value

Cl 80

In 0.042
Sn 0.98
Te 0.023
Er 1.1
Ta 0.46
Au {ng/g) 0.94
Tl 0.36

Order information:
No price information is available. Please contact NRCCRM,

Reference:

Institute of Geophysical and Geochemical Exploration (1988) Certificate of geochemical

standard reference materials. Institute of Geophysical and Geochemical Exploration, Langfang,
Hebei, China.
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IF-G
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Iron Formation Sample
International Working Group “Analytical Standards of Minerals, Ores, and Rocks" (France)

Description:

IF-G was collected from a large iron ore deposit in the Isua supracrustal belt, West Greenland.
The iron ore deposit is oxide facies iron formation, chemically precipitated on the ocean floor in
a volcanic environment dominated by basallic rocks. The IF-G is typically banded, with
magnetite-rich layers alternating with quartz-rich layers. The layers range from a fraction of
a centimeter to several tens of centimeters. The principal components are quartz and
magnetite. Minor amounts of actinolite were observed. Scarce euhedral grains of pyrite are
irregularly distributed through the iron formation. The material for the rion formation
originated from submarine exhalations and/or submarine leaching of basaltic rocks. After
deposition, the area was metamorphosed. under amphibolite facies conditions, as a result of
which the original chert layers recrystallized to quartz layers, and the grain size of the
magnetite increased. Details of the collection, preparation and calculation of recommended and
proposed values can be found in Govindaraju (1995),

Recommended values {(ug/g dry weight unless noted):

Element

H,0* (%)
H,0" (%)
Li

Ba .
Na,O (%)
MgO (%)
AlLO, (%)
Si0, (%)
P,0g (%)
K,O (%)
CaO (%)
Sc '
TiQ, (%)

Proposed values (ug/g dry

Element

Value

0.41
0.08
1
4.7
0.032
1.89
0.15
41.20
0.063
0.012
1.55
0.3
0.014

Value

50
700
25
2

Element

Cr

MnO (%)
FeO (%)
Fe,05 (%)

Co
Ni

Cu
Zn
As
Y

Sb
Ba
La

weight unless noted):

Element

Ca
Ge
Mo
in

Value

4

0.042

16.78
55.85
29
22.5
10
20
1.5
9
0.63
1.5
2.8

Value

0.7
24

0.7

0.02

245

Element

Ce
Nd
Sm
=]
ad
Tb
Dy
Ho

Er

Tm
Yb
Lu
Ta

Element

Sn
Tl
u

Value

Value

0.3
0.02
0.02




IF-G (cont.)
Order Information:
IF-G is available to members of the !nternaticnal Working Group "Analytical Standards of

Minerals, Ores, and Rocks". Membership in the Working Group is US$125. Please contact K.

Govindaraju at Geostandards. Membership dues subject to change without notice. IF-G is
packaged in 30-g units. '

Reference:

Govindaraju, K. (1995) Update (1984—1995) on two GIT-IWG geochemical reference samples:

albite from Italy, AL-l and iron formation sample from Greenland, IF-G. Goostand, Newsletter,
19(1):55-986, : :
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IPT 28

Clay (Pé4ra) |
Instituto de Pesquisas Tecnoldgicas (Brazil)
Description:

Material for IPT 28 was provided by Celite S/A Inddstria e Comércio. The material was dried
at 140°C, ground and passed through a 0.074 mm sleve. '

Certified concentrations (percent dry weight):

Qxide Value
Na,O 0.02
MgO 0.04
Al,O4 37.6
Sio, 45.1
P,Og 0.15
K0 0.03
CalD 0.09
TiO, 2.04
Fe,0, 0.83

Order Information:

IPT 28 can be purchased for US$180 per unit {50 g). Price subject to change without notice.

‘Please contact IPT.

Reference:

Instituto de Pesquisas Tecnolégicas (1979) Amostra padrao 28. Argila Para. Certificats of
analysis. Instituto de Pesquisas Tecnolégicas, Sao Paulo, Brazil.
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IPT 32

Plastic Clay (Saracuruna)
Instituto de Pesquisas Tecnolégicas (Bragzil)

Description:

Material for IPT 32 was provided by Klabin Ceramica S/A. The material was dried at 140° G

ground and passed through a 0.074 mm sieve.

Certified concentrations (percent dry weight):

QOxide

Na,O
MgO
AlLO,
8i0,
P20s
K,0
Ca0
TiO,
Fe,O4

Order Information:

IPT 32 can be purchased for US$190 per unit (50 g). Price subject to change without notice.

Pleass contact IPT.

Reference:

Instituto de Pesquisas Tecnolégicas (1980) Amostra padrdo 32. Argila plastica Saracuruna.
Certificate of analysis. Instituto de Pesquisas Tecnolégicas, Sao Paulo, Brazil,
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Value

0.16

0.39
28.5

51.8
0.13
0.80

0.17
1.49

3.486

t
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IPT 35

Calcitic Limestone
Instituto de Pasquisas Tecnoldgicas (Brazil)

Description:

Material for IPT 35 was provided by S/A Indistrias Votorantim. The material was dried at
110° C, ground and passed through a 0.074 mm sieve.

Certified concentrations (percent dry weight):

Oxide Value
Na,O | 0.004
MgO 0.70
Al,O, . 0.24
8i0, 1.98
P,Og 0.008
KO 0.10
CaO 53.8
TiO, 0.013
MnO 0.012
Fe,0, 0.14
Sro 0.04

Order Information:

IPT 35 can be purchased for US$170 per unit (80 g). Price subject to change without notics.
Please contact IPT.

Reference:

Instituto de Pesquisas Tecnolégicas (1980) Amostra padrdo 35. Calcdrio caleitico. Certificate
of analysis. Instituto de Pesquisas Tecnoldgicas, SGc Paulo, Brazil.
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IPT 42

Clay (Sdo Simao)

Instituto de Pesquisas Tecnolégicas (Brazil)

Description:

- Material for IPT 42 was provided by Celite S/A Indistria @ Comércio. The ‘material was dried
at 140° C, ground and passed through a 0.074 mm sieve.

Certified concentrations (percent dry weight):

Oxide

Na,O
MgO
Al,O,
Sio,
P,0Og
K,0
Ca0
TiO,
Fe,04

Order Information:

Value Uncertainty (t)
0.02 ' 0.005
0.19 0.02
32.2 0.1
51.9 0.1
0.07 0.01
0.47 0.80
0.05 0.01
0.96 0.04
1.09 0.05

IPT 42 can be purchased for US$190 per unit (50 g). Price subject to change without notice.

Please contact IPT.

Rcferonco:

Instituto de Pesquisas TecnolGgicas (1981) Amostra padrao 42. Argila Sao Simado. Certificate
of analysis. Instituto de Pesquisas Tecnolégicas, Sao Paulo, Brazil.

250

COOOLOOOLLCLOO0VCLOOVVCLOVO0VO0LOCOLLLOLY

00O«




COCOOOOOOCOOLOCOOOCCOOOCOOOOOUCOOOOLOOOOOOOOOL

IPT 44

Limestone
Instituto de Pesquisas Tecnolégicas (Brazil)

Description:

Madterial for IPT 44 was provided by Industrias Votorantim. The material was dried at 110° C,
ground and passed through a 0.074 mm sieve.

Certified conc.ntratlo‘ns {percent dry welght):

Oxide Value Uncertainty (1)
NaZO 0.002 0.001
MgO 2.93 0.07
AlL,O, - 0.33 0.02
Si0, 2.69 0.03
P,0O5 0.013 0.001
K,0 0.12 0.01
Ca0 50.5 0.1
TiO, 0.019 0.001
MnO 0.015 0.001
Fe,04 0.30 0.02
Sr0 0.04 0.005

Order Information:

IPT 44 can be purchased for US$170 per unit (80 g). Price subject to 'change without noflice.
Please contact IPT. -

Reference:

Instituto de Pesquisas Tecnolégicas {1981} Amostra padrao 44, Calcério. Certificate of
analysis. Instituto de Pesquisas Tecnolégicas, Sdo Paulo, Brazil.
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IPT 48

Dolomitic Limestone
Instituto de Pesquisas Tecnolégicas (Brazil)

Description:

Material for IPT 48 was provided by Inddstria Mineradora Pagliato Ltda. The material was
dried at 110° C, ground and passed through a 0.074 mm sieve.

Certified concentrations (percent dry woight):

Oxide Value Uncertainty ()
Na,O 0.013 0.003
MgO ' 21.2 ' 0.1
Al,Oq4 0.17 0.02
Sio, 0.45 0.02
P,O; 0.022 0.002
K,0 0.026 0.003
CaO 31.0 0.1
TiO, 0.006 0.001
MnO 0.014 0.002
Fe,0, 0.17 0.01
Sro 0.009 0.001

Order Information:

IPT 48 can be purchased for US$170 per unit (80 g). Price subject to change without notice.
Please contact IPT,

Refarence:

Instituto de Pesquisas Tecnoldgicas (1982) Amostra padrao 48. Calcério dolomitico. Certlflcate
of analysis. Instituto de Pesquisas Tecnolégicas, Sao Paulo Brazil.

252

OOCOOLOLCLULCLOOLLLCLLOLLLLOLOLLLODLLOLLOLLLOLOLOLOUL



OO00OLOOLLCOOOOOCOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOL

IPT 53

Potash Feldspar

Instituto de Pesquisas Tecnoldgicas (Brazil)
Description:

No information available,

Certified concentrations (percent dry weight):

Oxide Value Uncertainty ()
Na,O 2.5 0.1
MgO 0.05 0.004
Al,Oq 18.3 0.1
Sio, 65.8 0.1
P,Os 0.072 0.002
K0 12.1 0.1
CaQ 0.27 0.03
TiO, 0.013 0.003
Fe,0, 0.13 0.01

Order Information:

IPT 53 can be purchased for US$190 per unit (80 g). Ptice subject to change without notice.
Please contact IPT.

Reference:

Instituto de Pesquisas Tecnolgicas (1984) Amostra padrdo IPT 53. Feldspato potassico.

Certificate of analysis. Instiluto de Pesquisas Tecnolégicas, Sio Paulo Brazil.
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IPT-61 - IPT-62

Glass Sands

Instituto de Pesquisas Tecnolégicas (Brazil)
Description:

No information available.

Certified concentrations (percent dry welight):

IPT-61 IPT-62
Oxide Value Value
AI20a 0.054 0.11
Sio, 99.79 99.62
Tio, 0.026 0.036
Fe,0, . 0.014 0.072
ZrO2 0.010 0.010

Noncertified concentrations (percent dry weight):

IPT 61 IPT 82
Oxide Value Value
Na,O ' 0.002  0.002
MgO 0.003 0.004
K,0 0.007 0.007
Ca0 0.004 0.004

Order Information:

IPT-61 aﬁd IPT-62 can be purchased for US$190 per unit {100 g) each. Price subject to change
without notice. Please contact IPT, ‘

References:

Institute de Pesquisas Tecnolégicas (1985) Amostra padrac 61. Areia quartzosa (0.01% Fe,0,)
Certificate of analysis. Instituto de Pesquisas Tecnolégicas, Sdo Paulo, Brazil.

Instituto de Pesquisas Tecnoldgicas (1985) Amostra padrdo 62. Areia quartzosa (0.07%
Fe,0;). Certificate of analysis. Instituto de Pesquisas Tecnoldgicas, Sao Paulo, Brazil.
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IPT 72

Soda Feldspar

Institute de Pesquisas Tecnolégicas (Brazil)
Description:

No information available.

Certified concentrations (percent dry weight):

Oxide Value Uncertainty ()
Na,O 10.0 0.1
MgO 0.022 0.002
AlLO, 20.26 0.03
sio, 66.2 0.1
P,0; - 1.03 0.04
K,0 1.47 0.06
CaO 0.18 0.01
TiO, 0.005 0.001
Fe,0, 0.09 ' 0.01
Lol 0.66 0.02

Order Information:

IPT 72 can be purchased for US$190 per unit (80 g). Price subject to change without notice.
Please contact [PT. :

Reference:

Instituto de Pesquisas Tecnolégicas (1988) Amostra padrio IPT 72. Feldspato sédico.
Certificate of analysis. Instituto de Pesquisas Tecnoldgicas, Sao Paulo Brazil.

256




JA-2

Andesite

Geological Survey of Japan (Japan)

Description:

The material for JA-2 is a Goshikidai sanukitoid andesite collected from Sakaide, Kagawa
Prefecture, Japan. The 1994 compilation values are listed below (Imai ot al., 1995).

Recommended and preferable (asterisked) values (ng/g dry welght unless

noted):
Constituent

Li

Be

B

C

F

Na (%)
Mg (%)
MgO (%)
Al (%)
Al,O4 (%)
Si (%)
8i0, (%)
P (%)
P,0g (%)
S

K (%)
K,0 (%)
Ca (%)
Ca0O (%)
Sc

Ti (%)
TiO, (%)
v

Cr

Mn (%)
MnC (%)

Order

Value

27.3
2,05
20.7
141*
223"
2.31
4.58
7.60
B.16
15.41
26.37
56.42
0.064
0.146
8 *
1.50
1.81
4.50
6.29
19.6
0.40
0.66
1286
436
0.084
0.108

information:

Constituent

Fe (%)
FeO (%)
Fe,04 (%)
Co

Ni

Ni,O (%)
Cu

Zn

Ga

Ge

As

R

Sr

Y

Zr

No

Mo

Ag

Cd

Sn

Sb

|

Cs

Ba

La

Ce

Pd {ng/g)

Value

4 34
3.689
2.16
29.5
130
3.11

29.7
64.7
16.9
1.05*
0.858
72.9
248
18.3
116
9.47
0.60
0.043"
0.078*
1.68
0.14*
0.005"
4.63
321
15.8
32.7
0.5*

Constituent

Pr

Nd

Sm

Eu

Gd

Tb

Dy

Ho

Er

Tm

Yb

Lu

Hf

Ta

w

Re (ng/g)
Ir (ng/g)
Pt (ng/g)
Au (ng/g)
Hg (ng/g)
Tl

Pb

Bi

Th

U

Value

3.84
13.9
3.11
0.93
3.086
0.44
2.80
0.50
1.48
0.28
1.62
0.27
2.86
0.80
0.99*
0.063*
0.013* -
1.8*
0.26
1.8*
0.32
19.2
0.07*
5.03
2.21

Samples are available free of charge. Please contact to Dr. N. Imai, Geochemistry Section, GSJ.
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JA-2 (cont.)
References:

Ando, A., and K. Shibata (1988) Isotopic data and rare gas compositions of GSJ rock reference
samples, "Igneous rock series®, 1988, Geochem, J., 22:149-56.

Imai, N., 8. Terashima, S. Itoh, and A. Ando (1995) 1994 compilation values for GSJ reference
samples, "Igneous rock series’. Geochem, J., 29(1):91-5.
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JA-3

Andesite

Geoclogical Survey of Japan (Japan)

Description:

The material for JA-3 is an andesite collected from the 1783 eruption of the Asama volcano,
Tsumagoi-mura, Gunma Prefecture, Japan. The 1984 compilation values are listed below (Imai

ot al,, 1995).

Recommended and preferable (asterisked) values (ug/g dry weight

noted):

Constituent Value Constituent Value Constituent Value

Be 0.80 Fe (%) 4.62 Nd 12.3

B 24.8 FeO (%) 4.83 Sm 3.05

o 61°* Fe,05 (%) 1.15 Eu 0.82

F 286" Co 21.1 Gd 2.96

Na (%) 2.37 Ni 32.9 Tb 0.52

Mg (%) 2.24 Ni,O (%) 3.19 Dy 3.01

Al (%) 8.23 7n 67.7 Er 1.57

AlLOy (%) 15.56 Ga 16.3 Tm 0.28*

Si (%) 29.11 As 4.68" Yb 2.186

Si0, (%) 82.27 Fo 36.7 Lu 0.32

P (%) 0.051 Sr 287 Ht 3.42

P05 (%) 0.116 Y 21.2 Ta 0.27

s 214* Zr 118 Y oot

KO (%) 1.41 Mo 1.89 g'g o
A 0.084 Pt {ng/g) 1.7

Ca (%) 4.46 g . .
cd 0.089* Au (ng/g) 0.85

Ca0O (%) 6.24 - /i "
Sn 0.95* Hg (ng/g) 1.9

Sc 22.0 * TI 0.23*

; Sb 0.32* '

Ti (%) 0.42 Pb 7.70
Ba 323

v 168 Th 3.25
La 9.33

Cr - 66.2 Co u 1.18

22.8
Mn (%) 0.081 Pd (ng/g) 1o
N : .
MnO (%) 0.104 Pr 2 40
Order information:

Samples are available free of charge. Please contact to Dr. N. Imai, Geochemistry Section, GSJ.
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JA-3 (cont.)

References:

Ando, A., and K. Shibata (1988) Isotopic data and rare gas compositions of GSJ rock reference
samples, "Igneous rock series', 1988. Geochem. J., 22:149-56.

Imai, N., 8. Terashima, S. ltoh, and A. Ando (1995) 1994 compilation values for GSJ reference
samples, "lgneous rock series”. Geochem, J., 29(1):91-5.
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JB-2

Basalt

Geological Survey of Japan (Japan)

Description:

The material for JB-2 is a flood basalt (tholeiitic basalt) from the eruption of 1950-1951 of
the O-shima volcano , Oshima, Tokyo, Japan. The 1994 compilation values are listed below

(Imai et al,, 1995).

Recommended and preferable (asterisked) values {ug/g dry weight unless

noted):
Constituent

Li

Be

B

C

F

Na (%)
Mg (%)
MgO (%)
Al (%)
Al,O, (%)
Si (%)
Si0, (%)
P (%)

8

Cl

K (%)
K,0 (%)
Ca (%)
Ca0 (%)
Sc

Ti (%)
TiOs (%)
v

Cr

Mn (%)
MnO (%)

Value

7.78
0.26*
30.2
218*
98.5
1.51
2.79
4.62
7.75
14,64
24.89
53.25
0.044
0.101
17.9
281
0.35
0.42
7.02
9.82
53.5
0.71
1.19
575
28.1
0.169
0.218

Order information:-

Samples are available free of charge. Please contact to Dr. N. Imai, Geochemistry Section, GSJ.

Constituent

Fe (%)
" Fe0 (%)
Fe,0, (%)

Co
Ni

Ni,O (%)

Cu
Zn
Ga
Ge
As
Se
Br
b
Sr
Y
Zr
No
Mo
Ag
Cd
In
Sn
Sh
|
Cs
Ba
La

Value

9.97
8.98
3.33

38.0
16.8
2.04

225
108
17.0
1.35
2.87
0.19*

7.37
178
24.9
51.2
1.568*
1.08
0.072*
0.14
0.094"
0.95
0.25
0.049"
0.85
222
2.35

260

Constituent

Ce

Pd (ng/g)
Pr

Nd

Sm

Ei

Gd

Tb

Dy

Ho

Er

Tm

Yb

Lu

Hf

Ta

w

Re (ng/g)
Pt -(ng/g)
Au (ng/g}
Hg (ng/a)
TI

Pb

Bi

Th

U

Value

6.76
6.3"
1.01
6.63
2.31
0.88
3.28
0.60
3.73
0.75
2.60
0.41
2.62
0.40
1.49
0.13
0.26*
0.38*
4.0"
5.64
4.78
0.042"
5.36
0.033"
0.35
0.18
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JB-2 (cont)
References:

Ando, A., and K. Shibata (1988) Isotopic data and rare gas compositions of GSJ rock refersnce
samples, "Igneous rock series®, 1988, Geochem, J., 22:149-56.

Imai, N., S. Terashima, S. Itoh, and A. Ando (1995) 1994 compilation values for GSJ reference
samples, "Igneous rock series'. Geochem, J.. 29(1):91-5.
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JB-3

Basalt

Geological Survey of Japan (Japan)

bescription:

The material for JB-3 is a high alumina basat from the 864 eruption of Fuji volcano,
Narusawa-mura, Yamanashi Prefecture, Japan. The 1994 compilation values are listed below
{Imai et al,, 1995},

Recommended and preferable (asterisked) values {ug/g dry weight unless

noted):
Constituent

Li

Be

B

C

F

Na (%)
Mg (%)
MgO (%)
Al (%)
Al O, (%)
Si (%)
8i0, (%)
P (%)
P,Og (%)
S

Cl

K (%)
K0 (%)
Ca (%)
CaO (%)
Sc

Ti {%)
TiO, (%)
v

Cr

Mn (%)
MnO (%)

Valua

7.21
0.81
18.0
120"
253
2.03
3.13
§.19
9.10
17.20
23.82
50.96

0.128
0.294
9.86
259"
0.65
0.78
7.00
9.79
33.8
0.886
1.44

a72
58.1

10.137

0.177

Order Information:

Constituent Value
Fe (%) 8.27
FeO (%) 7.85
Fe,05 (%) 3.20
Co 34.3
Ni 36.2
Ni,O (%) 2.73
Cu 194
n 100
Ga 19.8
Ge 1.12
As 1.84
Se 0.069"
R 15.1
Sr 403
Y 26.9
Zr 97.8
No 2.47

" Mo 1.09
Ag 0.075
Cd 0.081
In 0.069"
Sn 0.94
Sb 0.12
| 0.028"
Cs 0.94
Ba 245
La 8.81
Ce 21.5

Constituent

Pd (ng/g)
Pr ’
Nd

Sm

=]

ad

Th

Dy

Ho

Er

Tm

Yb

Lu

Hf

Ta

w

Re (ng/g)
Ir (ng/g) -
Pt {ng/g)
Au (ng/g)
Hg (ng/g)
Ti

Pb

Bi

Th

u

Value

[+ I -
oo O

—
o

.06"
.24*
.037*
.3
.99
.4
0.048
5.58
0.023"
1.27
0.48

Samples are available free of charge. Please contact to Dr. N. Imai, Geochemistry Secticn, GSJ.
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JB-3 {cont.)
References:

Andé, A.. and K. Shibata (1989) Isotopic data and rare gas compositions of GSJ rock reference
samples, “lgneous rock series®, 1988. Geochem. J., 22:149-56,

Imai, N., 8. Terashima, S. Itoh, and A. Ando (1995) 1994 compilation values for GSJ reference
samples, “Igneous rock series”. Geochem, J., 29(1):91-5.
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JDo-1

Dolomite

Geological Survey of Japan (Japan)

Description:

The material for JDo-1 is Kuzuu dolomite (Permian) collected in Kuzuu-machi, Tochigi _

Prefecture, Japan.

Recommended (ug/g dry weight unless noted):

Constituent Value
H,0* (%) <0.,05
H,0" (%) 0.17
Li 0.4
Be <0.1

C 12.76%
CO, (%) 46.87
Na,O (%) 0.009
MgO (%) 18.40
Al,O4 (%) 0.013
8i0, (%) 0.20
Order information:

Constituent

P,Og (%)
S

K,0 (%)
CaO (%)
TiO, (%)
v

Cr

MnO (%)
Fe,04 (%)
Co

Value

0.034
86

0.002
34.12
<0.002
<5

7

0,008

0.020
<0.3

Constituent

Ni

Cu

Zn

As

Sr

R

Cs

TI

Pb

LOI (%)

Value

2.9
1.4
34.4
0.11
118
<0.2
<0.2
0.003

46.58

Samples are available free of charge. Please contact to Dr. N. Imai, Geochemistry Section, GSJ.

Reference:

Terashima, S., A. Ando, T. Okai, Y. Kanai, M. Taniguchi, F. Takizawa, and S. ltoh (1990)
Elemental concentrations in nine new GSJ rock reference samples *Sedimentary rock series".

Geostands, Newsletter, 14(1):1-5.
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JF-1

Feldspar

Geological Survey of Japan (Japan)

Description:

The material for JF-1 is Ohira feldspar, a mixture of orthoclase and albite separated from
granite by mechanical grinding and sieving, collected at Nagiso-machi, Nagano Prefecture,
Japan. The 1994 compilation values are listed below (Imai ef al, 1995}, '

Recommended and preferable (asterisked) values (ug/g dry weight unless
noted): ‘

Constituent Value Constituent . Value Constituent Value
Li 9.81 Mn (%) 0.001 Ce 4.19
Be 1,3* MnO (%) 0.001 Pd {ng/q) <0.,2*
B 1.8* Fe (%) 0.06 Pr 0.48
c <20* FeO (%) <0.04* Nd 1.46
F 78" Fe,O4 (%) 0.086 Sm 0.41
Na (%) 2.50 Co 0.12 1] 0.87
Mg (%) 0.004 Ni 1.36* &d 0.93
MgO (%) 0.006 Ni,O (%) 3.37 ) Tb 0.076
Al (%) 9.57 Q.l 0.82 Dy 0.39
AIan (%) 18.08 Z..l 4-41 |-b 0.11
Si (%) 31.17 Ga 17.4 Er 0.31
Si0, {%) 66.69 As 0.92* Tm 0.04*
P (%) 0.004 Ro 266 Yb 0.35
P,05 (%) 0.01 Sr 172 Lu 0.053
s <5 v 2 84 Hf 1.18
K (%) 8.29 Zr 38.6 . x" g‘%ig
K,O (%) 9.99 No 0.74 Cow

- Pt (ng/g) <0.5
ca (o/) 0 66 MO 0.30
° . * Au (ng/g) 0o.11*
CaO (%) : 0.93 Ag 0.017 H / 1.6*
Se 0.23 cd 0.003* g (ng/g) .

. * SI‘I 0 at TI 1.18
Ti (%) 0.003 2 Pb 33.4
TiO, (%) 0.005 b 0.055 h 117

Cs 2.09 .
v 5.43 U 0.33
Cr 5.48 Ba 1750 '
' La 2.80

Order information:
Samples are available free of charge. Please contact to Dr. N. Imai, Geochemistry Section, GSJ.
References:

Ando, A., and K. Shibata (1988) Isotopic data and rare gas compositions’ of GSJ rock reference
samples, “lgneous rock series®, 1988. Geochem. J., 22:149-56.

Imai, N., 8. Terashima, S. ltoh, and A. Ando (1995) 1994 compilation values for GSJ refersncse
samples, “lgneous rock series”. Geochem. J., 29(1):91-5.
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JF-2

Feldspar
Geological Survey of Japan (Japan)

Description:

The material for JF-2 is Kurosaka feldspar, orthoclase occurring in a pegmatite, collected in
Kurosaka, Ibaraki Prefecture, Japan. The 1994 compilation values are listed below (Imai et al.,
1995).

Recommended and preferable {asterisked) values ({(ug/g dry weight unless
hoted):

Constituent Value Constituent Value Constituent Valus
Li 2.19 Fe (%) 0.04 Pd (ng/g) <0.2*
Be 0.77* FeQ (%) <0.03* Pr 0.088"*
B 1.6* Fe,0, (%) 0.06 Nd 0.33*
C 38* Co 0.68 Sm 0.11
F 16" Ni 1.38* . Eu 0.59
Na (%) 1.77 Ni,O (%) 2.39 Gd 0.072*
MgO (%) 0.004* Cu 0.78 Tb 0.009*
Al (%) 9.80 Zn 1.40 Dy 0.036*
Al,Oq (%) 18.52 P~ 17.9 Ho 0.021*8
Si (%) 30.52 As 0.28" Er 0.034*
Si02 (%) 65.30 b ‘ 218 Tm 0.05
P,05 (%) 0.003* Sr 200 Yb 0.045*
s 2.8* Y 2.67 Lu 0.020
K (%) 10.74 Zr 6.73 _II_" 0.19 .
K,O (%) - 12.94 Nb 0.70 W 2-3‘:5
Ca (%) 0.06 Mo 0.21* Pt. (n/ 0 5*
Ca0Q (%) 0.09 Ag 0.019* A ( g!g) <. .
Se 0.089 Cd 0.003* " (ng/g) 912
Ti (%) 0.003 Sn 0.13* T?("gg) 10
TiO, (%) 0.005 Sb 0.04* Pb 48.7

‘ Cs 1.06 .
Cr 2.47* La 0.63 U 0.078*
Mn (%) 0.001 Co 0'34 :
MnO (%) 0.001 ‘

Order Iinformation:
Samples .are available free of charge, Pleasa contact to Dr. N. Imai, Geochemistry Se;:tion, GSJ.
References:

Ando, A., and K. Shibata (1988) Isotopic data and rare gas compositions of GSJ rock reference
samples, "lgnecus rock series", 1988. Geochem. J., 22:149-56.

Imai, N., 8. Terashima, S. ltch, and A. Ando (1995) 1994 corhpilation values for GSJ reference
samples, "lgneous rock series”. Geocham. J., 29{1):91-5,
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JG-1a

Granodiorite
Geological Survey of Japan (Japan)

Description:

This material is Sori granodiorite collected at Azuma-mura, Gunma Prefecture, Japan. The
1994 compilation values are listed below (Imai et al., 1995).

Recommendsd and praferable (asterisked) values (ug/g dry welght unless

noted):

Constituent Value Constituent Value Constituent Value
Li 79.5 MnO (%) 0.057 Pd {ng/g) <0.2*
Be 3.16 Fe (%) 1.40 Pr 5.63
B 3.95 FeO (%) 1.36 Nd 20.4
c 295* Fe,04 (%) 0.51 Sm 4,53
F 439 Co 5.00 Bu 0.70
Na (%) 2.51 Ni 6.91 Gd 4.08
Mg (%) 0.42 Ni, O (%) 3.39 Th 0.81
MgO (%) 0.69 Cu 1.67 Dy 4.44
Al (%) 7.57 Zn 36.5 Ho 0.82
AlLO, (%) 14.30 G 16.5 Er 2.57
Si (%) 33.80 Ge 1.5° Tm 0.38
8i0, (%) 72.30 - As 0.43* Yb 2.70
P (%) 0.036 Rb 178 Lu 0.44
P,05 (%) 0.083 St 187 Ht 9.59
s 11 Y 32.1 Ta 1.90
ol 85+ Zr 118 W 12.4 .
K (%) 329 No 11.4 Re (ng/g) 0.015
K20 (%) 3.96 Mo 0.45 Pt {ng/g)} <0.5
Ca (%) 1.52 Ag 0.023" f,” (ngrg) 2'211*
CaO (%) 2.13 Cd 0.026* M9 (ng'g) 5 08
Se 6.21 In 0.025* Pb 264
Ti (%) 0.15 Sn 4.47 Bi 0.43*
TiO, (%) 0.25 sb 0.048* 128
Cs 10.6 :

v 22.7 Ba 470 u 4.69
Cr 17.6 La 21.3

o .
Mn (%) 0.044 o 45.0

Order information:

Samples are available free of charge. Piease contact to Dr. N. Imai, Geochemistry Section, GSJ.
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JG-1a {cont)

References:

Ando, A., and K. Shibata (1988) Isotopic data and rare gas compositions of GSJ rock reference

samples, "lgnecus rock series”, 1988. Geochem. J., 22:149-56.

Imai, N., S: Terashima, S. ltoh, and A. Ando (1995) 1994 compilation values for GSJ reference
samples, “lgneous rock series". Geochem. J., 29(1):91-5.
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JG-2

Granite

Geological Survey of Japan (Japan)

Description:

Naegi granite, Cretaceous, Hirukawa-mura, Gifu Prefecture, Japan. The 1994 compilation

values are listed below (Imai st al,, 1995).

Recommended and preferable (asterisked) values (ug/g dry weight unless

hoted}:

Constituent

Li

Be

B

c

F

Na (%)
Mg (%)
MgQ (%)
Al (%)
Al,O4 (%)
Si (%)
Si0, (%)
P (%)
P,0g (%)
S

K (%)
Ko0 (%)
Ca (%)
Ca0 (%)
Se

Ti (%)
TiO, (%)
v

Cr

Mn (%)
MnO (%)

Valus

42,2
3.26
1.78*

as*

972*
2.63
0.02
0.037
6.60

12.47
35.91
76.83

0.001
0.002
7.0%
3.91
4.71
0.50
0.70
2.42
0.026
0.044
3.78
6.37
0.012
0.016

Order information:

Constituent

Fe (%)
FeO (%)
Fe,04 (%)
Co

Ni

Ni,O (%)
Cu

Zn

Ga

Ge

As

Rb

Sr

Y .

Zr

No

Mo

Ag

Cd

In

Sn

Sh

Cs

Ba

La

Ce

Pd (ng/g)

Value

0.68
0.57
0.33

3.62
4.35"
3.54
0.49
13.6
18.86
1.70*
0.68*

301

i7.9
86.5
97.6
14.7
0.37
0.019"
0.004"
c.021*
3.00
0.057*
6.79
81.0
19.9
48.3
<0.2*

Constituent

Pr
Nd
Sm
Eu
&d
Tb
Dy

Er

Tm

Yb

Lu

Hi

Ta

w

Re (ng/g)
Ir (ng/g)
Pt (ng/g)
Au (ng/g)
Hg (ng/g)
Tl

Pb

Bi

Th

U

Value

6.20
26.4
7.78
0.10
8.01
1.62
10.5
1.67
6.04
1.18
6.85
1.22
4.73
2,76
23.0
0.016*
0.0040"
<0,.5*
0.059
3.3*
1.55
31.5
0.64
31.6
11.3

Samples are available free of charge. Please contact to Dr. N. Imal, Geochemistry Section, GSJ.
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JG-2 (cont.)

References:

Ando, A, and K. Shibata (1988) Isotopic data and rare gas compositions of GSJ rock reference
samples, "Igneous rock series", 1988, Geochem._ J., 22:149-56.

Imai, N., 8. Terashima, S. Itoh, and A, Ando (1995) 1994 compilation values for GSJ reference

samples “lgneous rock series". Geochem, J., 29(1):91-5,
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JG-3

Granodiorite
Geologica! Survey of Japan (Japan)
Description:

The material for JG-3 is Mitoya gr&nodiorite collected at Mitoya-cho, Simane Prefecture,
Japan. The 1994 compilation values are listed below (Imai et al, 1995).

Recommended and preferable (asterisked) values (ug/g dry welght unless
noted):

Constituant Value Constituent Value Constituent Value
Li 20.9 MnO (%) 0.071 Pr 4,70
Be 1.60* Fe (%) 2.58 Nd 17.2
B 2.15 FeO (%) 1.83 Sm 3.39
c 120* Fe,04 (%) 1.62 Eu 0.90
F 317" Co 11.7 cd 2.92
Na (%) 2.94 Ni 14.3 Th 0.46
Mg (%) - 1.08 Ni,O (%) 3.96 Dy - 2.58
MgO (%) 1,79 Cu 6.81 Ho 0.38
Al,O4 (%) 15.48 Ga 17.1 Tm 0.24
Si (%) 31.45 Ge 1.08* Yb 1.77
8i0, (%) 67.29 As 0.37* Lu 0.26
P (%) 0.053 Fo 67.3 Hf 4.29
P,05 (%) 0.122 Sr 379 Ta 0.70
S 54.7* Y 17.3 W 14.1 .
Cl 156 Zr 144 Re (ng/g) 0.033
K (%) 219 No 5.88 Ir (ng/g) 0'.0016*
KO (%) 2.64 Mo 0.45 Pt (ng/g) <0.5
Ca (%) 2.64 g . »
. cd 0.054* Hg (ng/g) 2.4
CaO(/o) 3.69 TI 0.40*
Sn 1.40 .
Ti (%) 0.29 Sb 0.08 Bl 0.
: Cs 1.78 & -058
Ba 466 .
\% 70.1 u [T
Cr 0o 4 La 20.6
. . Ce 40.3
Mn (%) 0.055 Pd (ng/g) <00

Order Iinformation:

~ Samples are available free of charge. Please contact to Dr. N. Imai, Geochemistry Section, GSJ.
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JG-3 (cont.)

References:

Ando, A,, and K. Shibata (1988) Isotopic data and rare gas compositions of GSJ rock reference
samples, "Igneous rock series”, 1988. Geochem. J., 22:149-586,

Imai, N., 8. Terashima, S. ltoh, and A. Ando (1995) 1994 compilation values for GSJ reference
samples, "lgneous rock series". Geochem. J., 29(1):91-5.
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JGb-1

Gabbro

Geological Survey of Japan {Japan)

Description:

The material for JGb-1 is gabbro collected at Utsushigatake, Funsehiki-machi, Fukushima
Prefecture, Japan. The 1994 compilation values are listed below (Imai et al, 1995).

Recommended and preferable (asterisked) values (ug/g dry weight unless

hoted):
Constituent

Li

Be

B

C

F

Na (%)
Mg (%)
MgO (%)
Al (%)
ALO, (%)
Si (%)
Si0, (%)
P (%)
P05 (%)
S

Cl

K (%)
K,0 (%)
Ca (%)
CaQ (%)
Sc

Ti (%)
TiO, {%)
v

Cr

Mn (%)

Value

4.59
0.34"
4.03
300*
133
0.89
4.73
7.85
9.26
17.49
20.41
43.66
0.024
0.056
1810
81>
0.20
0.24
8.50
11.90
35.8
0.96
1.60

635

57.8
0.146

Order information:

Constituent

MnO (%)
Fe (%)
FeO (%)
Fe,04 (%)
Co

Ni

Ni,O (%)

<eFereepye

Zr

&

Mo
Ag

PLPRRLR

Value

0.189
10.53

9.43

4.79

€60.1
25.4
1.20

85.7
109

17.9
1.01
1.09
0.15*
6.87

327

10.4

32.8
3.34
0.59
0.024"
0.087
0.48
0.085*
0.28

€4.3
3.60
8.17

Constituent

Pd (ng/g)
Pr

Nd

Sm

Eu

Gd

Tb

Dy

Ho

Er

Tm

Yb

Lu

Hf

Ta

w

Re {ng/g)
Pt (ng/g)
Au (ng/g)
Hg (ng/g)
Tl

Pb

Bi

Th

U

Value

0.18*
1.13
5.47
1.49
0.62
1.61
0.29
1.56
0.33
1.04
0.16
1.06 |
0.15
0.88
0.18
0.81*
0.27*

<0.5*

1.02 .
4.2"
0.066"
1.92
0.014*
0.48
0.13

Samples are available free of charge. Please contact to Dr. N. Imai, Geochemistry Section, GSJ.
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JGb-1 (cont.)

References:

Ando, A, and K. Shibata (1988) Isotopic data and rare gas compositions of GSJ rock reference
samples, "Igneous rock series", 1988, Geochem, J., 22:149-58,

Imai, N., S. Terashirha, 8. Itoh, and A. Ando (1995) 1994 compilation values for GSJ reference
samples, “Igneous rock series”. Geochem. J., 29(1):91-5. '
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JGb-2

Gabbro

Geological Survey of Japan (Japan)

Description:

JGb-2, leucogabbro, is from the Tsukuba Tunnel No. 2 for Kasumigaura Irrigation Project
(sampling point corresponds to under the northeasern slopa of Mt Tsukuba), Yasato, Ibaraki
Prefacture, Japan (36° 13' 31" N; 140° 06' 54" E). In Tsukuba disirict, several diferant types
of granites rocks of Early Paleogene age are widely distributed, and a small gabbroic mass is
cropped out in the central part of the porphyritc granodiorite in Mt. Tsukuba.The gabbroic mass
is intruded by aplite, pegmatite, and fine-grained biobte granite which are considered to be
derivatives of the main porphyritic granodiorite. The main constituent minerals are plagioclase
and secondary amphibole. Anhedral plagioclase ctystals {1 - 3 mm) are most abundant, and
they are generally fresh. Colorless to light green amphibole is observed as tiny feather-like
crystals, and they make aggregate with small needles of sphene. Rarely, a relict of
clinopyroxene is observed in amphibole. Secondary biotite and carbonate minerals are
recognized. Cleaned rock pieces were broken with a sledge-hammer to 4 to 8 c¢m, crushed to i
- 2 cm piecas with a jaw crusher, milled in a high alumina-lined ball mill of 110 L capacity with
balls made of the rock samples to be processed for about 120 hrs, screened with a 100 mesh
stainless steel sieve, mixed, and packaged in 100-g portions in glass bottles.

Analytical results (ng/g unless noted):

Constituent Value Constituant Value Constituent Value

H,0* (%) 1.36 s 707 Ni 13.8
H,0" (%) 0.16 K0 (%) 0.086 As 1. 06
Li 16 CaO (%) 14.20 Cu 11

Be <0.4 TiO, (%) 0 .58 Zn 48

c 710 v 175 Fo <3
Na,O (%) 0.92 Cr 130 Sr 435
MgO (%) 6.25 MnO (%) 0.127 os <04
AlO, (%) 23 .32 FeO (%) 5.62 Po <3
Si0, (%) 46.68 Fe, 04 (%) 0 .60

P,0s (%) 0.007 Co 28

Order | information:

Samples are available free of charge. Please contact to Dr. N. Imai, Geochemistry Section, GSJ.
References:

Sasada, M., H. Hattori, H. Kanaya, M.Bunno, and Y. Sakamaki (1987) New evidence on the

intrusive relation between the Tsukubasan gabbro and the surrounding granitic rocks, based on
the wall-rock geology of the Tsukuba Tunnel No. 1 for Kasumigaura Irrigation Project, |baraki ,

Japan. Bull. Gegl. Surv, Japan, 38:217-20.
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JGb-2 (cont.)

Terashima, 8., S. Itoh, M. Ujiie, H. Kamioka, T. Tanaka, and H. Hattori (1993) Three new GSJ
reference samples: rhyolite JR-3, gabbro JGb-2 and hornblendite JH-1. Geostands,
Newslatter, 17(1):1-4.
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JH-1

Hornblendite
Geological Survey of Japan (Japan)

Description:

JH-1, a dark grey olivine-orthopyroxene-clinopyroxene homblendite is taken from Nishi-
Dohira, Hase, Hitachi-Ota, lbaraki Prefecture, Japan (36° 33' 21" N; 140° 33' 59" E). The
small igheous body is composed of "cortlandtite®, homblendite, gabbro and quartz diorite, and
situated in the southwastern slope of the Abukuma Plateau. The geology sutrounding the igneous
body consists essentially of biotite schist and biotite gneiss, intruded by other kinds of igneous
rocks, such as pegmatite, aplite, and granite. Irregularly shaped large crystals (2 - 10 mm} of
amphibole contain clinopyroxens, orthopyroxene and olivine grains. Amphibole is composed of
light brown hornblende, and it changes to colorless amphibole without distinct boundary. it often
contains many small needles and grains of opaque minerals smaller than 0.06 mm. Colorless
amphibole is also observed in the form of aggregates. Clinopyroxene (1 - 8 mm) is replaced by
amphibole along its cleavage, and it is observed only as small patches in amphibole. Anhedral .
orthopyroxene (1 - 3 mm) and round-shaped olivine (1 - 2 mm) are sometimes contained
together, and they are partly altered. Small amount of secondary biotite and carbonate are also
observed. Cleaned rock pieces were broken with a sledge-hammer to 4 to 8 cm, crushed to 1 -
2 cm pieces with a jaw crusher, milled in a high alumina-lined ball mill of 110 L capacity with
balls made of the rock samples to be processed for about 120 hrs, screened with a 100 mesh
stainless steel sieve, mixed, and packaged in 100-g portions in glass botiles.

Analytical results (ug/g unless noted):

Constituent Value Conslituent Value Constituent Value
H,0* (%) 1.82 SIO, (%) 48.48 Ni 56 .‘
H,0O" (%) 0.23 K,O (%) 0.52 - Qu .9

Li 12 Ca0 (%) 15.02 Zn 62
Be 0.4 TiO, (%) 0.67 As 1.12
C 1630 Vv 231 b 12
P,05 (%) 0.11 Cr 630 Sr 155

s 650 MnO (%) 0.186 g; o8
Na,O (%) 0.72 FeO (%) 8.39

MgO (%) 17.12 Fe,05 (%) 1.01

AlLO, (%) 5.56 Co 53

Order information:
Samples are available free of charge. Please contact to Dr. N. Imai, Geochemistry Section, GSJ.
Refsrence:

Terashima, 8., 8. ltoh, M. Ujiie, H. Kamioka, T. Tanaka, and H. Hattori (1993) Thraé new GSJ
reference samples: rhyolite JR-3, gabbro JGb-2 and hornblendite JH-1. Geostands.
Newsletter, 17(1):1-4.
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JLs-1

Limestone

Geological Survey of Japan (Japan)

Description:

JLs-1 is Garo limestone (Triassic), Kamllso-cho, Kamiiso-gun, Hokkaido, Japan.

Recommended values (ug/g dry welght unless noted):

Constituent Value Constituent Value Constituent Value
Hy0* (%) <0.05 P,05 (%) 0.029 Ni 0.3
H,0" (%) 0.12 8 135 Qu <0.5
Li 0.2 K,0 (%) 0.003 Zn 2.9
Be <0.1 CaO (%) 55.02 As 0.15
c 11.98% TiO, (%) <0.002 Sr 296
CO, (%) 43.86 v <5 (P;b <g--’2-’
Na,O (%) 0.002 Cr 3 s <0.
o Tl 0.003

MgO (%) 0.62 MnO (%) 0.002
ALO, (% 0.021 Fe,0, (%) 0.015 Pb <1

203 (%) . 2~3 : LOI (%) 43.73
Si0, (%) 0.11 Co <0.3

Order information:

Samples are available free of charge. Please contact to Dr. N. imai, Geochemistry Section, GSJ.

Reference:

-

Terashima, 8., A. Ando, T. Okai, Y. Kanai, M. Taniguchi, F. Takizawa, and S. Itoh (1990)
Elemental concentrations in nine new GSJ rock reference samples "Sedimentary rock series".

Geostands, Newsletier, 14(1):1-5.
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Manganese Nodule
Goological Survey of Japan {Japan)

Description:

JMn-1 was collected from the flat floor of the southern Central Pacific Basin using a large
bucket dredge during the R/V Hakurei-Maru cruise as part of the GSJ. manganese nhodule
program in 1982. The dredge sample consisted of 2 - 4-cm spherical manganese nodules and
minor amounts of zeolite rocks and fossil shark teeth. The nodule deposits rest on the surface
of the Quarternary to Pliocene pelagic siliceous clay sediments with the abundance of 10 to 16
kg/m2. The dredge was carried out on the floor depths of 5200 to 5225 m (0° 47.2' S, 166°
7.1' W). The core stratigraphy shows a slow pelagic sedimentation in this area since the early
Miocene to Plio-Pleistocene hiatus, The geology, nodule occurrence, chemistry and mineralogy
have been described by Usui (1992). JMn-1 is being dsitributed for collaborative studies.

Preliminary results (pg/g dry weight unless noted):

Component Value Component Value Component Value
Be 1.21 Ga 1.51 Eu 7.26
NayO (%) 2.88 As 73.38 Gd 26.05
MgO (%) 3.4 Fb 11.04 - Tb 4.42
Al,O4 (%) 4.48 Sr 737 Dy 25.65
Si0g (%) 13.99 2 350 E 3,26
o - r .
P20s (%) 0.87 "No 27.42 Tm 2.04
K20 (%) 0.92 Mo 316 Yb 12.86
CaO (%) 3.01 Cd 13.47 Lu 2.06
TiO, (%) 1.05 In 0.25 Ht 6.1
Vv 397 Sn 6.26 Ta - 0.68
Cr 21.43 Sb 37.18 W 37.4%
MnO (%) - 32.51 . Cs 0.41 Ti 76.44
Fe,04 (%) 14.13 Ba 1702 . Pb 444
Co 1692 La 124.88 Bi 4.34
Ni {12552 ‘ Ce 286 Th 11.93
Cu 12004 Pr 29.72 U 4,81
Zn 1042 Nd 127.88
Ga 32.51 Sm 29.25

Order information:
Samples are available free of charge. Please contact to Dr. N. Imai, Geochemistry Section, GSJ.
References:

Terashima, S., A. Usui, and N, Imai (1995) Two new GSJ geochemical reference samples:
syenite JSy-1 and manganese nodule JMn-1. Geostands. Newsletter, 19:(in press).

Usui, A. (ed.) (1992) Marine geology, gephysics and manganese nodule deposits in the southern
part of the Central Pacific Basin. GSJ Cruise Rep. 22. Geological Survey of Japan, lbaraki,
Japan. 276 pp.
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JP-1

Peridotite
Geological Survey of Japan {Japan)

Description:

The material for JP-1 is Horoman peridotite collected at Horoman, Hokkaide, Japan. The 1994

compilation values are listed below (Imal et al, 1995).

Recommended and preferable (asterisked) values (rg/g dry welght unless

noted):

Constituent

Li

Be

B

C

F

Na (%)
Mg (%)
MgO (%)
Al (%)
Al,O4 (%)
Si (%)
8i0, (%)
P30Og (%)
]

Cl

K (%)
K;0 (%)
Ca (%)
Cal (%)
Sc

TiO, (%)
v

Cr

Mn (%)
MnO (%)
Fe (%)

Value

1.79"
<0.1*
1.4*
764*
14*
0.02
26.9
44.60
0.35
0.66

19.81
42.38
0.002"
26.9*
a97*
0.002
0.003
0.39
0.55
7.24
0.006*
27.6
2807
0.094
0.121
5.85.

Order information:

Constituent

FeQ (%)
Fe,04 (%)
Co

Ni

Ni,O (%)

Ru {ng/g)

Pd (ng/g)

Value

5.99
1.98

116
2460
0.021
8.72
41.8
0.70*
0.49"
0.34
0.80*
3.32*
1.54
5.2
1.48
0.087"
6.5*%
1.5
¢.011*
0.05*
0.034"
0.15"
19.5

0.084
g.19*
1.3%

Constituent

Pr

Nd

Sm

Eu

Gd

Tb

Dy

Ho

Er

Tm

Yb

Lu

Hf

Ta

w

Re (ng/g)
Os (ng/g)
ir (ng/g)
Pt (ng/g)
Au (ng/g)
Hg (ng/g)
Tl

Pb

Th

U

Value

0.020*
0.072*
0.019
0.004*
0.015*
0.003*
0.022*
0.018*
0.016*
<0.041*
0.022
0.0044*
0.20
0.02*
0.85*
0.015*
7.9*
2.0*
4.9*
0.23+
5.3*
0.003*
0.12*
0.19
0.036

Samples are available free of charge. Please contact to Dr. N. Imai, Geochemistry Saection, GSJ,
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JP-1 {cont.)

References:

Andd, A, and K. Shibafa-(1988) Isotopic data énd rare gas compositions of GSJ rock reference
samples, “Igneous rock series”, 1988. Geochem, J., 22:149-56, '

Imai, N., 8. Terashima, S. ltoh, and A. Ando (1995} 1994 compilation -values for GSJ reference
samples, "lgneous rock series®. Geochem, J,, 29(1):91-5,
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JR-1

Rhyolite

Geological Survey of Japan (Japan)

Description:

The material for JR-1 is Wada Toge obsidian collected at Wada-mura, Nagano Prefecturs,

Japan. The 1994 compilation values are listed below (Imai ot al, 1995).

Recommended and preferable (asterisked) values (ug/g dry weight unless

noted):
Constituent

Li

Be

B

C

F

Na (%)
Mg (%)
MgO (%)
Al (%)

Al,O, (%)

Si (%)
Si0, (%)
P (%)
P205 (%)
s

Cl

K (%)
K,0 (%)
Ca (%)
CaO (%)
Sc

Ti (%)
TiO, (%)
v

Cr

Mn (%)
MnO (2%)

Value

61.4
3.34
117
70.8
991
2.88
0.07
0.12
6.79
12.83

35.27
75.46

0.009
0.021
13.3
920
3.66
4.41
0.48
0.67
5.07
0.066
0.11
7.0
2.83
0.077
0.099

Order information:

Samples are available free of charge. Please contact to Dr. N. Imai, Geochemistry Section, GSJ.

Constituent

Fe (%)

- FeO (%)

Fe,0,4 (%)
Co

Ni

Ni,O (%}
Cu

Zn

Ga

Ge

As

Se

Br

Ho

Sr

Y

Zr

No
Mo
Ag
Cd
In
Sn
Sh
[
Cs
Ba
La

Value

0.62
0.49
0.35

0.83
1.67*
4.02
2.68
30.6
16.1
1.88
16.3
0.006"
6 *
. 257
29.1
45.1
99.9
15.2
3.25
0.031*
0.0286
0.028*
2.86
1.19
¢.080"
20.8
50.3
19.7

282

Constituent

Ce
Pd (ng/g)
Pr

Hf

Ta

w

Re (ng/g)
Pt (ng/g)
Au (ng/g)
Hg (ng/g)
Tl

% "

Bi

Th

U

Value

47.2
<0.2"
5.58
23.3
6.03
0.30
5.06
1.01
5.69
1.11
3.61
0.67
4.55
0.71
4. .51
1.86
1.59 -
0.046*
<0.5*
0.25
3.4%
1.56
19.3
0.56
26.7
8.88

/
A
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JR-1 (cont.)

Refersnces:

Ando, A,, and K. Shibata {(1988) Isotoplc data and rare gas compositions of GSJ rock reference
samples, "Igneous rock series", 1888. Geochem. J., 22:149-56,

imai, N., $. Terashima, S. ltoh, and A. Ando {1995) 1994 compilation values for GSJ reference
samples, "Ignecus rock serles®. Geochem. J., 28(1):91-5.
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JR-2

Rhyolite

Geological Survey of Japan (Japan)

Description:

The material used for JR-2 is Wada Toge obsidian collecte at 8himosuwa-machi, Nagano

Prefecture, Japan. The 1994 compilation values are listed below (Imai ef al,, 1995),

Recommended and preferable (asterisked) values (rg/g dry weight unléss

noted):

Constituent Value
Li 79.2
Be 3.75
B 145

C 63"

F : 1109

Na (%) 2.96
Mg (%) 0.02
MgO (%) 0.04
Al (%) 6.73
AlLO, (%) 12.72
Si (%) 35.38
SiO, (%) 75.69
P (%) 0.005
P05 (%) 0.012
L] 9.6
Cl 736*

K (%) 3.69
K,O (%) 4.45
Ca (%) 0.36
Ca0 (%) 0.50
Sc 5.59
Ti {%) 0.04
TiO, (%) 0.07
\' 3.00
Cr 3.10
Mn (%) 0.087
MnO (%) 0.112
Order information:

Samples are available free of charge. Please contact to Dr. N. Imai, Geochemistry Section, GSJ.

“eEPZeRYP

Constituent

Fe (%)
FeO (%)
Fe,04 (%)
Co

Ni

Ni,O (%)

Zr

&

Mo
Ag

Sn

PEFS @

Value

0.54
0.44
0.27
0.46
1.99~
3.99

1.36
27.8
17.9

i.88*
19.2

. 0.0028*

303

284

8.11
51.1
96.3
18.7

3.35

0.028"

0.023

3.51

1.51

0.067*
25.0
39.5
16.3
38.8

Constitu en't

Pd (ng/g)

Pr

Sm

Hf
Ta
w

Re (ng/q)
Ir {ng/g)
Pt (ng/9)
Au (ng/qg)
Hg (ng/g)
Tl
Pb
Bi
Th
U

Value

<0.2*
4.75
20.4
5.63
0.14
5.83
1.10
6.63
1.39
4,36
0.74
5.33
0.88
5.14
2.29
1.8*
0.023*
0.0022*
<0,5*
0.13
0.9*
1.85
21.5
0.62
31.4
10.9

OOQOOQOQQQQOOOOO
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JR-1 (cont.)

References:

Ando, A., and K. Shibata (1988) Isotopic data and rare gas compositions of GS. rock reference
samples, "Igneous rock series”, 1988. Q_e_;mh_e_m._d_., 22:149-56.

Imai, N., S. Terashima, 8. ltoh, and A. Ando (1995) 1984 compilation values for GSJ reference
samples, "Igneous rock series”. Geochem. J., 29(1):91-5. J '
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"JR-3

Rhyolite

Geological Survey of Japan (Japan)

Description:

JR-3, pale bluish green peralkaline rhyolite was collected near Unomisaki of Usubae, Cape
Ashizuri, Tosashimizu, Kochi Prefecture, Japan (32° 43' 44" N; 132° 58' 44" E). The rhyolite
is the final productof the Cape Ashizuri A-type granitic activities of Miocene age in the Quter
Zone of Southwest Japan. The rock is anomalously rich in several rare metals. ishihara et al.
(1990) have studied the geology of this district and the geochemical characteristics of the
rhyolite. The major bluish green part contains some phenocrysts of alkali feldspar smaller than
0.5 by 0.9 mm. The ground mass is composed of fine-grained laths of alkali feldspar,
irregularly shaped crystals of quartz, fine needles of alkali amphibole, and accessory amounts
of opaque minerals and zircon. The white part is similar to the bluish greenpart but is
characterized by the absence of amphibole which makes the color difference. Trace amounts of
zircon and other unknown minerals are observed. Cleaned rock pieces were broken with a
sledge-hammer to 4 to 8 cm, crushed to 1 - 2 ¢m pleces with a jaw crusher, milled in a high
alumina-lined ball mill of 110 L capacity with balls made of the rock samples to be processed
for about 120 hrs, screened with a 100 mesh stainless steel sieve, mixed, and packaged in
100-g portions in glass bottles.

Analytical results (ug/g unless noted):

Constituent Value Constituent Value Constituent Value
H,0* (%) 0.83 P05 (%) 0.009 Ni 1.1
H,0" (%) 0.32 K,0 (%) 4,33 Qu 2.1
Li 118 CaO (%) 0.09 Zn 204
Be 7.6 TiO, (%) 0.21 As 0.72
c 230 v <10 23] 458

s a9 Cr 2.5 St o
Na,0 (%) 4.68 MnO (%) 0.085 o oy
MgO (%) 0.05 Fa0 (%) 1.91 ‘ )
AlLO4 (%) 12.10 Fe,0, (%) 2.63

8i0, (%) 72.48 Co 1.0

Order Informatioﬁ:

Samples are available free of charge. Please contact to Dr. N. Imai, Geochemistry Section, GSJ.

References:

lshihara, 8., T. Tanaka, S. Terashima, 8. Togashi, 8. Murao, and H. Kamioka (1990) Peralkaline
rhyolite dikes at the Cape Ashizuri: a new type of REE and rare metal mineral resources. Mining

Geol,, 40:107-15,

Terashima, 8., 8. itoh, M. Ujiie, H. Kamioka, T. Tanaka, and H. Hattori (1993) Three new GSJ
reference samples: rhyolite JR-3, gabbro JGb-2 and hornblendite JH-1. Geostands,
Newsletter, 17(1):1-4.
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JSI-1

Slate
Geological Survey of Japan (Japan)
Description:

The material used for JSI-1 is Toyoma clay slate (Permian) collected at Toyoma-cho, Miyagi
Prefecture, Japan. ‘ _ '

Recommended values (ug/g dry weight unless noted):

Constituent Vaius Constituent Value Constituent Value
H 0% (%) - 4.00 s 1633 Cu | 40.0
H 0" (%) 0.63 K,O (%) 2.85 Zn 112
Li 54.8 . Ca0 (%) 1.43 As 15.6
Be 2.3 TiO, (%) 0.73 St 192
c 1.01% vV 135 Rb 116
NayO (%) 2.20 Cr 58 Cs 8.6
MgO (%) 2.48 MnO (%) 0.062 ;', . 10.51 |
Al O, (%) 17.62 FeO (%) 3.95 ' Lol (o 5896
Si0, (%) 59.35 Fe,04 (%) 2.45 (%) .

0 Co 14.7
P205 (%) 0.19 Ni el

Order information:
Samples are available free of charge. Please contact to Dr. N. Imai, Geochemistry Section, GSJ.

Reference:

Terashima, S., A. Ando, T. Okai, Y. Kanai, M. Taniguchi, F. Takizawa, and S. ltoh (1990)
Elemental concentrations in nine new GSJ rock reference samples "Sedimentary rock series”.

COOCOOOLOOOOOOCOLOOOCOOOOLOOCOOOLOOOLOOLOOC

Geostands, Newsletter, 14(1):1-5.
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JS1-2

Slate
Geological Survey of Japan (Japan)

Description:

- The material used for JSI-2 is Toyoma clay slate (Permian) collected at Okatsu-cho, Miyagi
Prefecture, Japan.

Recommended values (pg/g dry weight unless noted):

Constituent Value ‘ Constituent Value Constitusnt Value
H,O* (%) 4.27 s 588 Ni 39.1
H,0O" (%) 0.33 K,0 (%) 2.93 Cu 40.8
Li 54.9 CaO (%) 1.83 Zn 107
Be 2.8 TiO, (%) 0.75 As 11.6
C 1.28% v 127 Sr 231
Na,O (%) 1.39 Cr 64 Ro 117
MgO (%) 2.43 MnO (%) 0.085 gs 251).2
AlLO, (%) 17.98 FeO (%) 4.79 !

S0, (%) 59.26 Fe,04 (%) 1.0 LOI (%) 6.28
P,O5 (%) 0.17 Co 14.8

Order information:

Samples are available free of charge. Please contact to Dr. N. Imai, Geochemistry Section, GSJ,

Reference:

Terashima, S., A. Ando, T. Okai, Y. Kanai, M. Taniguchi, F. Takizawa, and S. ltoh (1990)

Elemental concentrations in nine new GSJ rock reference sam

Geostands. Newsletter, 14(1):1-5.
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JSy-1

Syenite

Geological Survey of Japan (Japan)

Description:

The raw material for JSy-1, nepheline syenite, was collected in Nephton, Ontario, Canada,
approximately 100 mi southeast of Toronto. It is uniform syenite rock body from a 2200-acre
deposit. The rock ressembles granite in texture and hardness. Chemically, the rock is an
anhydrous sodium potassium aluminium silicate but it is not an aluminium silicate clay. JMn-1
is being dsitributed for collaborative studies.

Preliminary results (ng/g dry weight unless noted):

Component Value Component Value Component Value
Be 0.81 Ga 24.54 Eu 0.15
Na,O (%) 10.95 Ge 0.67 cd 0.25
MgO (%) <0.005 As 0.92 Th 0.048
AlLO, (%) 23,26 R 67.18 Dy 0.35
SI0, (%) 59.76 S oW g o
o . .

P205 (%) 0.03 Zr 71.08 Tm 0.05
K20 (%) 4.75 No 0.03 Yo 0.41
Ca0 (%) 0.24 Mo 0.06 Lu 0.07
TiO, (%) <0.01 Sn 0.23 Hf 1.24
\Y 0.4 Sh 0.17 Ta 0.008
Cr 1.34 Cs 0.89 w 0.07

" MRO (%) - <0.005 Ba 13.74 Pb 5.34
Fe,0, (%) 0.08 La 1.24 Bi ©0.04
Co 0.04 Ce 2.44 Th 0.36
Ni 0.64 Pr 0.29 U 0.4
Cu 1.49 Nd 1.19 LOI (%) 0.81
n 2 .57 Sm 0.26

Order information:
Samples are available free of charge. Please contact to Dr. N. Imai, Geochemistry Section, GSJ.
Reference:

Terashima, S., A. Usui, and N, Imai (1995) Two new GSJ geochemical reference samples:
syenite JSy-1 and manganese nodule JMn-1, Newslettar, 19:(in press),
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KB

Diatomaceous Earth
Institute of Mineral Raw Materials {Czech Republic)

Description:

The approximate composition of this material is 49% opal, 26% kaolinite, 10% micas of the
muscovite series, 10% quartz and trace levels of calcite, ilmenite, chlorite, plagioklase, and
limonite. The granulometric composition is: larger than 0.090 mm, 0.4%; 0.063 to 0.090 mm,
12%; 0.040 to 0.063 mm, 2.9%: and smaller than 0.040 mm, 95.5%. The material was
prepared in 1979. Minimum sample amount recommended is 0.1 g.

Attested composition {(ug/g dry weight unliess noted):

Component Mean Stand. dev. (%) Component’  Mean Stand. dev. (%)
Na,O (%) 0.074 0.015 Fe,04 (%) 1.68 0.08
MgO (%) 0.251 0.018 Ni 13 4
AlLOg (%) 14.47 0.23 u 19 5
8i0, (%) 74.21 0.59 Zn 33 4
K,0 (%) 0.67 0.05 g’ 12; 23
CaO (%) -  0.158 0.016 Y’ 18 >0
TiO, (%) 0.557 0.034 7t "5 21

v 51 17 Pb o8 4
Cr 44 .12 Th 13.2 1.8
Mn 53 14

Non-attested composition {(ug/g dry weight unless noted):

" Component Mean Component . Mean Component Mean
H,O% (%) 6.8 Ga 17 Tb 0.66
Li 51 No 19 Yb 1.5
Be 2 Cd 3 Hf 2.9
B 17.8 Sn 3.5 Ta 1.15
P,Og (%) 0.09 Sb 0.28 w 6.5
S (%) : 0.03 Cs 6.09 _ Hg 0.15
Sc 6.9 La 33 U 2.5
Co 2.7 Ce 55 LOI (%) 7.2
As 10.3 Sm 3

Bt 0.48

Order information:

KB can be purchased for DM295 per unit (100 g). Price subject to change without notice. Please
contact Breitlander. '

Reference:

Institute of Mineral Raw Materials (19847) Diatomaceous earth KB. Certificate. ST SEV 4328-

84. Institute of Mineral Raw Materials, Kutnd Hora, Czech Republic. (Available from ‘

Breitldander, Hamm, Germany.)
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KK

Kaolin
Institute of Mineral Raw Materials {Czech Republic)

Description:

The approximate composition of this material is 85-00% kaolinite with trace levels of mica,
chlorite, quartz, montmorillonite, tourmaline, biotite, pytite, siderite, rutile, and anatase. The
granulometric composition is: .larger than 0.080 mm, 0.2%; 0.071 to 0.080 mm, traces; 0.056
to 0.071 mm, traces; 0.020 to 0.056 mm, 0.2%; and smaller than 0.020 mm, 99.6%. The
material was prepared in 1973.

Attested composition (ug/g dry weight unless noted):

Component Mean Stand. dev. (%) Component Mean Stand. dev. (%)
H,0* (%) 12.77 0.17 Cr 10 3.8
Li 176 29 MnO (%) 0.015 0.002
Be 11.7 1.8 Fe,04 (%) 0.975 0.040
B 30 6 Co 2.7 1.0
002 (%) 0.164 - 0.051 Cu 9.8 3.7
Na,O (%) 0.030 0.008 Zn 48.1 8.3
MgO (%) 0.196 0.058 As 15.2 4.0
AlLO, (%) 36.75 0.30 g" L ;5; ?7‘ \
Si0, (%) 47.05 0.24 ol B4 105
P,05 (%) 0.092 0.016 Cs 261 3.2

S (%) 0.019 0.005 Ba 172 37
K;0 (%} 1.07 0.05 La 50.6 12.9
CaO (%) . 0.26 0.05 Pb 116 37

Sc 6.9 1.9 LOI (%) 13.12 0.32
TiO, (%) 0.166 0.021

Non-attested composition (ug/g dry weight unless noted):

Component Mean Component Mean Component Mean
F 824 Cd ' 5 Hf . 4.0
Vv 16 Sb 0.7 Ta 4.4
Ni 7.5 Ce 154 w 14.5
Ga 43 Nd 47 Au 0.00085
Br 0.48 Sm 13.8 Hg 0.09
Y 30.8 Eu 1.6 Bi 10
Zr 74 Tb 1.6 Th 21.7
No 21 Tm ’ 0.95 U 5.7
Mo 1.2 Yb 7.4
Ag 0.9 Lu 0.3
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KK (cont.)

Order information:

KK can be purchased for DM285 per unit {100 g). Price subject to change without notice. Please
contact Breitlander,

Reference:

institute of Mineral Raw Materials (19767) Kaolin KK. Certificate. ST CMEA 326-76. Institute
of Mineral Raw Materfals, Kutnd Hora, Czech Republic. (Available from Breitlander, Hamm,
Germany.) . .
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MA-N

Granite

International Working Group "Analytical Standards of Minerals, Ores, and Rocks® (France)

Description:

The material for this CRM is an albite-lepidolite granite ("quartz albititite") collected at

Beauvoir, Clermont-Ferrand, Massif Central, France.

Recommended values (ug/g dry weight unless noted):

COOCOCOOCOLOOCOUOCOOOOOOLOOOCOLOCOLOLOOCOOOOOLOLOOL

Component Value Component Value Component Value
H,0* (%) 1.08 Sc . 0.2 Zr 25
H,0" (%) 0.21 TiO, (%) 0.01 Nb 173
Li 4900 v 1 Ag 1.8
Li,O (%) 1.06 Cr 3 Cd 2
Be 300 MnO (%) 0.04 Sn 900
8 17 FeO (%) 0.31 Sb 1.7
CO, (%) 0.13 Fe,03 (%) 0.13 Cs 640
F 17000 : . Ba 42
Na,O (%) 5.84 Ni 3

Cu 140 Ce 0.9
MgOQ (%) 0.04 )

Zn 220 Hf 4.5
A!.‘,O3 (%) 17.62 Ca 59 Ta 290
P,Og (%) - 1,39 Fb 3800 Pb 29
cl 140 Rb,O (%) 0.39 Th 1.4
K,O (%) 3.18 Sr 84 u 12,5
Ca0 (%) 0.59 '
Proposed values (pg/g dry weight unless noted):
Component Value Component Value Component Value
S 100 E 0.02 Yb 0.04
Y 0.4 “Gd 0.08 Lu 0.005
Mo 0.3 Tb 0.01 Au 0.003
La 0.5 Dy 0.07 Ha 0.035
Pr 0.1 Ho 0.017 " TI 15 :
Nd 0.4 Er 0.03
Sm 0.09 Tm 0.007
Order information:

MA-N is available to members of the International Working Group “Analytical Standards of
Minerals, Ores, and Rocks'. Membership in the Working Group is US$125. Please contact K.

- Govindaraju at Geostandards. Membership dues subject to change without notice. MA-N is

packaged in 30-g units.
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MA-N (cont.)
Rnhronco
Govmdara]u K., and |. Roelandts (1993) Second report (1993) on the first three GIT-IWG rock

reference samples anorthosite from Greenland, AN-G; basalte d'Essey-la-Cote, BE- N granite
de Beauvoir, MA-N. Geostand, Newsletter, 17(2):227-94.
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MGR-1

Gabbro S
Canada Centre for Mineral and Energy Technology {Canada)

Description:

MGR-1 is an augite-olivine gabbro from Mount Royal, Montreal, Quebec, intruded into
sedimentary rocks of the lower Paleozoic.

Recommended values (percent dry weight):

Component Value Component Value

F 0.025 K,0 0.18
Na O 0.71 Ca0 14.77
MgO 13.49 Tio, 3.69
Al,Oq 8.5 MnO 0.17
Si0, 39.32 FeO 8.63
P,05 0.06 Fe,0, B8.26
S 0.06

Order Iinformation:

This material can be purchased for Canadian $105 per unit (100 g). Price subject to change
without notice. Please contact CANMET.

Reference:

Bowman, W. S§. (1994) Catalogue of certified reference materials. CCRMP 94-1E. Canada
Centre for Mineral and Energy Technology, Ottawa, Ontario, Canada. 74 pp.
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Mica-Fe

Biotite Mica-Fe

Centre de Recherches Pétrographiques et Géochimigues (France)

Description:

The material for Mica-Fe was collected at The Massif de Saint-Sylvestre (Massif Central),
France. The massif is composed of two mica granites containing uranium deposits. The material
was obtained as large pieces of biotitite. Biotite was separated from biotitite before processing
as a reference sample.

Recommended values (pg/g dry weight unless noted):

Element Value Elemeant Value Element Value
H,O* (%) 2.91 FeO (%) 18.91 Nd 180
H,0" (%) 0.43 Fe,O, (%) 4.64 Sm a3
Li 1200 Co 23 Eu 0.7
Be 4.5 Ni 35 Gd 21
CO, (%) 0.19 Cu 5 Tb 2.7
F (%) 1.60 Zn 1300 Eg S
Na,O (%) 0.30 Ga 95 1.6
As . 3 Er 3.8
MgO (%) 4.55 b 2200 Tm 0.48
AlLO, (%) 19.50 S 5 Yb 35
Si02 (%) 34.40 Y 48 Lu 0.5
P,05 (%) 0.45 Zr 800 . Hf 26
cl 500 Nb 270 Ta 35
K,O (%) 8.75 Mo 1.2 w 15
Ca0 (%) 0.43 Sn 70 Tl 16
Se 14.8 Cs 180 Pb 13
Ti0, (%) 2.50 Ba 150 Th 150
Cr 90 Ce 420
MnO (%) 0.35 Pr 49

Proposed \falues {(rg/g dry weight unless noted):

Element Value
S 70
Ge 3.2
In 0.8
Bi 1.9
LOI (%) 2

Order information:

Mica-Fe is available to members of the International Working Group “"Analytical Standards of
Minerals, Ores, and Rocks". Membership in the Working Group is US$125. Please contact K.
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Mica-Fe (cont.)

Govindaraju at Geostandards. Membership dues subject to change without notice. Mica-Fe is
packaged in 10-g units.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands. Newsletter, 18(Special issue);1-158.

Govindaraju, K. (1995) 1995 working values with confidence limits for tWenty-six CRPG,
ANRT and IWG-GIT geostandards. Geostands, Newsletter, 19(Special issue):1-32.

Govindaraju, K., and |. Roelandts {1988) Compilation report (1966-1987) on trace elements in
five CRPG geochemical reference samples: basalt BR; granites, GA and GH; micas, biotite Mica-

Fe and phlogopite Mica-Mg. Geostands, Newsletter, 12(1):118-201,
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Mica-Mg

Phlogopite Mica-Mg

Centre de Racherches Pétrographiques et Géochimiques (France)

Description:

The material for Mica-Mg was collected from the pyroxenite-containing phlogopite deposits of
Bekily, Southarn Madagascar.

Recommended values (ug/g dry weight unless noted):

Element Value Element Value Element Value

Li 110 Cr 100 Sr 27

F (%) 2.85 MnO (%) 0.26 Zr 16

NaO (%) 0.12 FeO (%) 6.73 Nb 116

MgO (%) 20.40 Fe,05 (%) 1.98 Sn 5

AlLO, (%) 15,20 Co 24 Ta 4.4

Si0, (%) 38.30 Ni 110 \g 52.6
Cu 4 S

K0 (%) 10.00 7n 290 Ba . 4000

CaO (%) 0.08 : o

TiO, (%) 1.63 Ga 21 ®

2 ) Rb 1300
Vv 90

Proposed values (ug/g dry weight unless noted):

Element Value Element Value Element Value
H,0* (%) 2.00 cd 0.1 Ho - 0.002
H,O" (%) 0.31 In 0.01 Er 0.00
002 (%) 0.15 La 0.32 Tm 0.002
P.O. (%) 0.01 Ce 0.35 Yo 0.015

25 Pr 0.025 Lu 0.003
S 125 Nd 0.08 Hf 0.29
Cl 800 Sm 0.025 TI 0.55
Se 1.2 Fu , 0.08 Th 0.1
Ce 0.55 o 0.015 U 0.15
Y 0.04 Tb 0.002 LOI (%) 1.75
Mo 0.25 Dy 0.02

Order information:

Mica-Mg is available to members of the International Working Group "Analytical Standards of
Minerals, Ores, and Rocks“. Membership in the Working Group is US$125. Please contact K.
Govindaraju at Geostandards. Membership dues subject to change without notice. Mica-Mg is
packaged in 10-g units.

Refersnces:

Govindaraju, K. (1994) 1994 compilation of working values and sample descrlptlon for 383
geostandards. Gegstands. Newsletter, 18(Special issue):1-158.
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Mica-Mg (cont.)

Govindaraju, K. (1995) 1995 working values with confidence limits for twenty-six CRPG,
ANRT and IWG-GIT geostandards. Geostands., Newsletter, 19{Special issue):1-32.

Govindaraju, K., and [. Reelandts (1988) Compilétion report (1966-1987) on trace elements in
five CRPG geochemical reference samples: basalt BR; granites, GA and GH; micas, biotite Mica-

Fe and phlogopite Mica-Mg. Geostands. Newsletter, 12(1):119-201.
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MK

Magnesite
Institute of Mineral Raw Materials {Czech Republic)

Description:

The approximate composition of this material is 90% magnesite with trace levels of doiomite,
leuchtenbergite, clinochlore, quartz, rutile, graphite, pyrite, zircon, and limonite. The
granulometric composition Is: larger than 0.1 mm, 0.07%; 0.09 to 0.1 mm, 1.00%; 0.075 to
0.09 mm, 2.14%; and smaller than 0.075 mm, 96.79%. The material was prepared in 1970.

Attested composition (pg/g dry weight unless noted):

Component Mean Stand, dev. (%) Compohent Mean Stand. dev. {%)
B 37.8 12.7 K,O (%) 0.013 0.004

C (%) 0.13 0.03 Ca0 (%) 0.581 0.039
CO, (%) 50.31 0.27 TiO, (%) 0.019 0.003
Na,0 (%) 0.024 0.005 MnO (%) 0.160 0.018
MgO (%) 45.22 0.21 FeO (%) 2.191 0.038
AlLO, (%) 0.414 0.025 Ni 4.9 1.3
Si0, (%) 0.593 0.022 Cu 2.5 0.8
P,O; (%) 0.055 0.006 Zn 15.3 3.4

* Non-carbonate C.

Non-attested composition (ug/g dry weight unless nhoted):

Component Mean Component Mean Component Mean
H,O* {%) 4000 ' Co 1.21 Ce 1.8
Li 12 Ab 3.85 =1} 0.12
Be <1 St 6.2 Yb 0.4
C (graphite) 240 Y az Lu 0.11
F (%) 170 Ag 0.5 Ht 0.051
S (%) 57 Cd 0.4 Pb 1.5
Cl 360 Sb 0.19 Bi 0.85
Se 1.1 Cs 0.14 Th 0.4
Vv 9.2 Ba 17

La 2

Cr 6.5
Order information:

MK can be purchased for DM295 per unit (100 g). Price subject to change without notice.
Please contact Breitlander.

Reference:

Institute of Mineral Raw Materials (19767) Magnesite MK. Certificate., ST SEV 328-786.
Institute of Mineral Raw Materials, Kutna Hora, Czech Republic. {Available from Breitldnder,
Hamm, Germany.) '
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MK-1

Granodiorite
Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (Russia)

Description:

MK-1 is also known as CRM No. 2124-81 and was issued in 1981.

Certified concentrations (ng/g dry weight unless noted):

Component

H,0 (%)
Li

Be

B

GO, (%)
Na,O (%)
MgO (%)
Al, O3 (%)
Si0, (%)
P,0g (%)
S (%)
K,0 (%)
CaO (%)
Sc

TiO, (%)
\'4

Cr

MnO (%)

Order

Value

1.32
20
3.7
27
0.14
3.25
1.87
15.35
64.08
0.228
0.019
3.98
3.93
13
‘0.517
90
37
0.160

information:

Abs. error

0.07
5

0.5

3
0.03
0.04
0.06
0.09
0.12
0.010
0.004
0.04
0.05
2
0.010
7 -

5
0.0086

Component -

Fe(l)O (%)
Fen(lll)zo3 (%)
Fe [Fe,04 (%)]

Co
Ni
Cu
Zn
3 o}
Sr
Ga
Go
Zr
Nb
Mo
Sn
Ba (%)
Ho
Pb

Value

2.87
2.04

5.23

13
15
57
120
160
480
22
1.8
210
8.8
3.2
8.0
0.14
3.2
160

Abs. error

0.05
0.03
0.07
2

3
8

This CHM can be purchased for DM175 per unit (40 g). Price subject to change without notice.

Please contact Breitldnder.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample desctiption for 383

geostandards. Geostands, Newsletter, 18(Special issue):1-158.

Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (1981?) Granodiorite

(MK-1).

Academy of Sciences, IGEM RAS, Moscow, Russia.
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MO-1

Diabase
Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (Russia)

Description:

The minimum sample size recommended Is 0.05 g. |t was prepared in 1981. This material is
also known as CRM No. 2115-81.

Certified concentrations (ug/g dry weight unless noted):

Component Value Abs. error Component Value Abs. error
H,0" (%) 1.34 0.08 Fe(ill},05 (%)  2.12 0.11
H,0 (%) 0.11 0.01 Fe [Fe,04 (%)] 11.57 0.09
Be 1.6 0.2 Co a4 3
CO, (%) 0.24 0.02 Ni 20 2

F (%) 0.046 0.006 Qu 5¢ 5
Na,O (%) 3.01 0.03 Zn 104 7
MgO (%) 3.18 0.05 Ca 23 2
AlLO, (%) 13.95 0.08 : 1.7 0.3
S0, (%) 57.98 0.08 o aon ;;
P,O5 (%) 0.194 0.009 Y 27 50

S (%) 0 086 0.006 Zr 180 20
Ko0 (%) 2.04 0.03 No 8.4 1.3
Ca0 (%) 6.35 0.05 Mo 2.7 0.6
Sc 33 4 Sn 59 0.7
TiO, (%) 1.24 0.02 Ba 690 60

v 200 20 La 6.6 i.3
Cr 21 3 Yb 0.28 0.5
MnO (%) 0.142 0.003 Pb 22 3
Fe(lNO (%) 8.50 0.09

Order information:

This CRM can be purchased for DM175 per unit (40 g). Price subject to change without notice.
Please contact Breitlander.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Geostands. Newsletter, 18(Special issue):1-158.

Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry {19817) Diabase RM No.
2115-81 {MO-2). Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry,
Russian Academy of Sciences, IGEM RAS, Moscow, Russia.
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MO-2

Basalt
Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (Russia)

Description:

The minimum sample size recommended is 0.05 g. It was prepared in 1981. This material is
also known as CRM No. 2116-81,

Certified concentrations (ug/g dry weight unless noted):

Component Value Abs. error Component Value Abs. error -
H,0" (%) 1.34 0.08 Fe(lll},04 (%) 2.50 0.11
H,O (%) 1.78 0.08 Fe [Fe, 0, (%)] 11.07 0.09
Li 9.3 1.0 . Co 3.7 3
Be 2.3 0.4 Ni 86 9

F (%) 0.048 0.007 Cu 61 6
Na,O (%) 3.74 0.07 Zn 82 8
MgO (%) 6.56 0.06 Ga 22 2
Al,Og (%) 16.53 0.10 G 1.1 0.2
Si0, (%) 49.15 0.12 Ro 14 4
P,O; (%) 0.40 0.02 3’ 533 52
CaO (%) 8.87 0.06 Mo 1.8 0.3
Sc 22 3 Sn 7.0 0.8
TiO, (%) 1.65 0.03 Ba 300 30

Vv 150 20 La 40 8

Cr 99 12 Yb 2.6 0.5
MnO (%) 0.164 0.003 Pb 12 2
Fe(ll}O (%) 7.71 0.08

Order information:

This CRM can be purchased for DM175 per unit (40 q). Prlce subject to change without notice.
Please contact Breitlander.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands. Newsletier, 18(Special issue):1-158.
Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (19817) Basalt RM No.

2116-81 (MO-2}. Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry,
Russian Academy of Sciences, IGEM RAS, Moscow, Russia.
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MO-3

Gabbro

fnstitute of Ore Deposits, Petrography, Mineralogy and Geochemistry (Russia)

Description:

This CRM was prepared in 1981. This material is also known as RM No, 2117-81.

Certified concentrations (pg/g dry weight unless noted):

Component Value Abs. error Component Value Abs. error
F (%) 0.072 0.009 Fe(ll)O (%) 9.05 0.15
Na,0 (%) 0.72 0.02 Fe{ll},05 (%) B8 48 0 29
MgO (%) 8.66 0.08 Fe [Fe,04 (%)] 18.54 0.16
AlL,O, (%) 13.67 0.17 Co 65 8
Si0, (%) 37.62 0.14 Ni 28 4
P,Og (%) 2.15 0.05 &n 136 15
S (%) 0.124 0.010 Ga 21 2
K,0 (%) 0.204 0 010 G 2.1 0.5
CaO (%) 15.75 0.12 Sr (%) 0.104 0.014
Mo 2.0 0.4
Se 37 5 Sn 6.5 0.8
TiO, (%) 1.46 0.05 Ba (%) 0.011 0.002
V (%) 0.096 0.012 Yb e 0.5
Cr 14 3 Pb 6.0 1.2
MnO (%) 0.222 0 014

Order information:

This CRM can be purchased for DM175 per unit (40 g). Price subject to change without notice.
Please contact Breitlander.

References:

Govindaraju, K. (1994) 1994 compilation of working vaiues and sample description for 383

geostandards. Geostands. Newsletter, 18(Special issue): 1-158.

Institute of Ore Deposits, Petrography, Mineralogy and Geocchemistry (19817) Gabbro RM No.
2117-81 (MO-3). Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry,
Russian Academy of Sciences, IGEM RAS, Moscow, Russia.
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MO-4

Gabbro

Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry {(Russia)

Description:

This GRM was prepared in 1981. This material is also known as RM No. 2119-81.

Certitfled concentrations (ug/g dry weight unless noted):

Order Information:

Component Value Abs, error Component Value Abs. error
Li 13 2 Fe,04 (%) 9.93 0.09
Be 2.9 0.4 Co 24 2
CO, (%) - 0.37 0.04 Ni 14 2
Na,O (%) 4.20 0.09 Cu 100 10
MgO (%) . B.74 0.07 n 77 8
ALO, (%) 16.94 0.14 Ca 24 2
Si0, (%) 52.04 0.08 g 412-1 2-3
P,O5 (%) 0.476 0.014 St 810 . 100
K,0 (%) 2.25 0.06 Y ag 7
Ca0 (%) ~7.36 0.06 Zr 160 20
Sc 24 3 Mo 2.0 0.4
TiO, (%) 1.02 0.02 Sn 5.5 0.7
v 220 30 Ba (%) 0.13 0.02
Cr 21 3 La 46 7
MnO (%) 0.187 0.010 Yb 2.8 0.5
Fe(Il)O (%) 5.43 0.08 Pb 20 3
Fe(ll),0, (%)  3.89 0.11

This CBM can be purchasad for DM175 per unit (40 g). Price subject to change without notice.
Please contact Breitlander.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Geostands, Newsletier, 18(Special issue):1-158.

Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (19817) Gabbro CRM No.

2118-81 {MO-4). Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry,
Russian Academy of Sciences, IGEM RAS, Moscow, Russia.
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MO-5

Gabbro

Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (Russia)

Description:

This CRM was prepared in 1981. This material is also known as RM No. 2119-81,

Certified concentrations (ng/g dry weight unless noted):

Component Value Abs. error Component Value Abs. error
H,0 (%) 1.39 0.09 v 120 20

Be 0.82 0.15 Cr 56 9

CO, (%) 0.33 0.03 MnO (%) 0.198 0.009
F (%) 0.16 . 0.02 Fe([I)O (%) 14.98 0.22
Nazo (%) 2.35 0.04 FB("')203 (%) 4.33. 0.15
MgO (%) 7.48 ] 0.08 F3203 (%%) 20.98 0.20
ALO, (%) 13.35 0.33 Co 69 10
Si0, (%) . 37.66 0.14 g‘l gg };
P,05 (%) 2.21 0.06 7 120 40

S (%) 0.082 0.009 Ga 13 >
K20 (%) 0.80 0.02 Zr (%) 0.100 0.0015
CaO (%) 7.81 0.10 Sn 4.4 1.4

Sc 17 4 Ba (%) 0.044 0.009
TiO, (%) 6.99 0.12 Pb 11 2

Order information:

This CRM can be purchased for DM175 per unit (40 g). Price subject to change without notice.
Please contact Breitlander.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Gegstands, Nowsletter, 18(Special issue):1-158,

Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (1981?) Gabbro CRM No.

2119-81 (MO-5). institute of Ore Deposits, Petrography, Mineralogy and Gsochemistry,
Russian Academy of Sciences, IGEM RAS, Moscow, Russia.
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MO-6

Anorthosite
Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry {Russia)

Description:
This CRM was prepared in 1981. This material is also known as CRM No. 2120-81.

Certifiled concentrations (ug/g dry welght unless noted):

Component Value Abs. srror "~ Component Value Abs. error
H,0O (%) 0.40 0.04 Vv 130 20
Be 0.9 0.2 Cr 36 4
CO, (%) 0.36 0.02 MnO {%) 0.076 0.004
Naao (%) 4.04 0.07 ‘ Fe(II)O S%) 4.66 0.1t
MgO (%) 2 10 0.05 Fe,04 (%) 6.26 0.08
. Al,Og (%) 22,78 0.15 - g° fg : ;
SI0, (%) 51.77 0.12 o 4 2
P,05 (%) 0.140 0.007 Zn 83 13
8 (%) 0.068 0.007 Ga 17 3
K50 (%) 0.76 0.03 Zr 72 11
CaO (%) 10.06 0.10 Ba - 510 80
Sc 23 5 Pb 7 2
TiO, (%) 1.87 0.04

Order information:

This CRM can be purchased for DM175 per unit (40 g). Price subject to change without notice.
Please contact Breitldnder.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Geostands., Newsletter, 18(Special issue):1-158.

Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (1981?) Gabbro RM No.

2120-81 (MO-6). Institute of Ore Deposits, Petrography, Mineralegy and Geochemistry,
Russian Academy of Sciences, IGEM RAS, Moscow, Russia.
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MO-7

Orthoclase - Gabbro

Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (Russia)

Description:

/
N

OO0

The mineral composition of MO-7 is: plagioclase 33%, monoclinic pyroxene 38%, olivine 8%,
biotite 11%, ore minerals 6%, and accessory minerals 2%. The minimum sample size
recommended is 0.05 g. This CRM was prepared in 1994. This material is also known as RM No.

1046-94,

Certified concentrations (ug/g dry weight unless noted):

Component Value Abs. error Component Value Abs, error
H,0* (%) 0.70 0.09 Cr 76 2
H,0" (%) 0.12 0.01 MnO (%) 0.15 0.0l
HZO (%) 0.82 0.08 FG(”)O (%) 7.76 0.02
L 54 0.2 Fe(lll),0, (%) 3.73 0.02
B 45 0.5 Fe [Fe,0, (%)] 12.35 0.02
F (%) 0.13 0.01 Co 49 3"
Na,O (%) 2.05 0.01 Ni 45 8 *
MgO (%) 6.46 0.05 Cu 59 2
Al,O, (%) 17.60 0.05 g‘) ?: 3 .
H Q)
Si0, (%) 40.79 0.05 St 1745 46
P,05 (%) 1.08 0.03 7r 53 5 *
8 (%) 0.18 0.01 No 12 1
Cl (%) 0.075 0.007 Ag 0.031 " 0,005
K0 (%) 0.75 0.01 Cs 1.1 0.1
CaO (%) 14.62 0.05 Ba 7480 316
TiO, (%) 3.39 ©0.01 La 37 5
Vv 270 o * Pb 7.6 0.6
Th 1.2 0.4

* Relational error in percent.

Noncertified concentrations (ug/g dry weight unless noted):

Component  Valus

Be 1.2
CO, (%) 0.03
Ga 18
Se 0.11
Mo 2.4
Pd (ng/g) 2
Sn 3.8
Pt (ng/g) 5

Au 1
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MO-7 (cont.)

Order Information:

This CRM can be purchased for DM175 per unit (40 g). Price subject to change without notice.
Please contact Breitlander.

References:

Govindaraju, K. (1994) 1994Qcompilation of working values and sample description for 383
geostandards. Geostands, Newsletter, 18{Special issue):1-158,

Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (19817) Orthoclasse -
gabbro RM No. 1046-94 (MO-7). Institute of Ore Deposits, Petrography, Mineralogy and
Geochemistry, Russian Academy of Sciences, IGEM RAS, Moscow, Russia.
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MO-8

Gabbro

Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (Russia)

Description:

The mineral composition of MO-8 is: plagioclase 71%, pyroxenes 26%, ore minerals 2%, and
accessory minerals 1%. The minimum sample size recommended is 0.05 g. It was prepared in

1994. This material is also known as RM No, 1041-94,

Certified concentrations (ug/g dry weight unless noted):

Component

H,O" (%)
H,0 (%)
Li

Be

B

CO, (%)
F (%)
Na,O (%)
MgO (%)
Al,O; (%)
Si0, (%)
P,O5 (%)
S (%)

Cl (%)
K,0 (%)
CaO (%)
Sc

TiO, (%)
v

Cr

Value

0.088
0.31
5.5
0.8
7.5
0.43
0.039
3.27
6.39
16.39
51.98
0.21
0.17
0.027
0.46
9.02
31
1.15
199
126

* Relational error in parcent.

Abs. error

0.010
0.10
0.2
14 *
0.4
0.03
0.004
0.01
0.05
0.05
0.04
0.04
0.01
0.004
0.01
0.03
5 *
0.01
2 *
3

Component

MnO (%)
Fe(IO (%)

Fe(lll);05 (%)
Fe [Fe,04 (%)]

Co
Ni

Cu
n
Ga
Fo
Sr
Y
Zr
Mo
Ag
Sn
Cs
Ba
La
Yb
Pb

Value

0.16
9.61
0.85
11.53
48
18
40
B4
18
4.0
477
18
48
3.2
0.024
2.7
1.1
272
26
2.0
7.3

Noncertified concentrations (ug/g dry weight unless noted):

Component

H,0% (%)
Se
Nb

Value

0.22

0.09
3.7

Order Iinformation:

This CRM can be purchased for DM175 per unit (40 g). Price subject to change without notice.
Please contact Breitiinder,

Abs. error

0.13

310

Abs. error

0.01
0.02
0.02
0.03
3 L
10 *

* * % * * =
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MO-8 (cont.)
Ref§ rences:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Geostands. Newsletter, 18(Special issue):1-158.

Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (19947) Gabbro RM No.

1041-94 (MO-8). Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry,
Russian Academy of Scia_nces, IGEM RAS, Moscow, Russia.
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MO-9

Anorthosite - Gabbro
Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (Russia)

Description:

The mineral composition of MO-9 is: plagioclase 71%, rhombic pyroxene 3%, monoclinic
Pyroxene 2%, olivine 19%, ore minerals 1%, and accessory minerals 3%. The minimum

sample size recommended is 0.05 g. It was prepared in 1994. This material is also known as
AM No. 1038-94.

Certified concentrations (ug/g dry weight unless noted):

Component Value Abs. error Component Value Abs. error
H,0" (%) 0.10 0.01 Fe(llYO (%) 7.06 0.02
H,O (%) 0.47 0.09 Fe(lll);Q5 (%) 1,06 0.02
Li 9.0 0.2 A Fe [Fe,0,4 {%)] 8.91 0.03
Be 0.9 13 * ‘ Co 47 3
B 9.3 0.3 Ni 81 8 *
COa (%) 0.16 0.02 Cu 39 2

F (%) 0.035 0.004 Zn 66 6
Na,O (%) 3.80 0.01 Ga 20 4
MgO (%) 4.90 0.05 Ro 4.8 10 *
AlLO, (%) 21.78 0.07 St 404 6’
S0, (%) 50.63 0.04 S o e
P,05 (%) 0.12 0.04 Mo 82.4 06 *+
S (%) 0.038 0.004 Ag 0.041 0.006
Cl (%) 0.028 0.003 Sn 3.6 14 *
K,0 (%) 0.47 0.01 Cs 1.8 0.1
CaO (%) 9.00 0.03 ’ Ba 186 23 "
Sc : 10 6 * La 39 5
TiO2 (%) 0.49 0.01 .Yb 1.9 6 *
v 51 2 * Pb 6.9 0.6
Cr 25 2 Th 0.7 0.3

MnO (%) 0.10 0.01

* Relational error in percent.

Noncertified concentrations (ug/g dry weight unless nbtod):

Component Value Abs. error
H,O* (%) . 0,37 0.12
Se 0.02

No 3.5

Order information:

This CRM can be purchased for DM175 per unit (40 g). Price subject to change without notice.
Please contact Breitlander.
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MO-9 (cont.)

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands, Newsleiter, 18(Special issue):1-158,

Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry {19947) Anorthosite -
gabbro RM No. 1038-94 (MO-9). Institute of Ore Deposits, Petrography, Mineralogy and
Geochemistry, Russian Academy of Sciences, IGEM RAS, Moscow, Russia.
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MO-10

Anorthosite
Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (Russia)

Description:

The mineral composition of MO-10 is: plagioclase 87%, rhombic pyroxene 3%, monoclinic
pyroxene 4%, olivine 1%, ore minerals 0.5%, apatite 0.5%, quartz and potassium feldspar
2%, and accessory minerals 2%. The minimum sample size recommended is 0.05 g. It was

prepared in 1994, This material is also known as RM No. 1037-94,

Certified concentrations (:g/g dry weight unless noted):

Component Value Abs. error Component Value Abs, error
H,0" (%) 0.095 0.011 MnO (%) 0.073 0.003
H,O (%) 0.36 0.10 Fe(lllO (%) 4.40 0.03
Li 7.1 02 Fe(l”)203 (%) 1.45 0.02
Bo 1.1 11 * Fe [Fe,04 (%)] 6.34 0.03
B 8.7 0.3 Co 27 3"
CO, (%) 0.14 0.02 Ni 32 g *
F (%) 0.038 0.004 Qu 44 2
Na,O (%) 3.99 0.01 Zn 96 S
MgO (%) 2.24 0.07 Ga 26 4
Al,O (%) 23.91 0.09 ;‘: 47?5 12 )
Si0, (%) 51.65 0.04 v 17 9 *
P05 (%) 0.13 0.04 Zr 58 5 *
S (%) 0.046 0.003 Mo 2.0 26 *
Cl (%) 0.024 0.004 Ag 0.034 0.003
K,0 (%) 0.50 0.01 Sn 5.0 13 *
Ca0 (%) 10.18 0.03 Cs 0.55 0.08
Sc 11 6 * Ba 294 21 *
TiO, (%) 0.83 0.01 Yb 2.0 6 *
v 109 5 * Pb 8.0 0.6
Cr 23 2 Th 0.6 0.2

* Relational error in percent.

Noncertified concentrations (ug/g dry weight unless noted):

Component Valua Abs. error
H,O* (%) 0.28 0.13
Se 0.12

Nb 3.9

La 24

Order information:

This CRM can be purchased for DM175 per unit (40 g). Price subject to change without notice.

Please contact Breitldnder.
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MO-10 (cont.)

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands, Newsletter, 18(Special issue):1-158.
Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (19947) Anorthosite RM

No. 1037-94 (MO-10). Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry,
Russian Academy of Sciences, IGEM RAS, Moscow, Russia.
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Mpé11

Anorthosite _
Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (Russia)

Description:

The mineral composition of MO-15 is: plagioclase §5%, pyroxenes 1.5%, olivine 1%, ilmenite
0.5%, and accessory minerals 2%. The minimum sample size recommended is 0.05 g. It was

prepared in 1994. This material is also known as RM No. 1042-94,

Certified concentrations (ug/g dry weight unless noted):

Component

HZO' (%)
H,0 (%)
Li

Be

B

F (%)
Na,O (%)
MgO (%)
Al,O4 (%)
Si0, (%)
S (%)

Cl (%)
K,0 (%)
Ca0 (%)
Sc

TiO, (%)
v

Cr

MnO (%)

Value

0.088
0.42
7.5
0.8
4.5
0.042
4.39
0.49
27.42

53.46

0.010
0.024
0.65

10.95
5
0.18

24

12
0.037

* Relational error in percent.

Abs. error

0.011
0.10
6.2
13 *
0.5
0.004
0.01
0.08
0.13
0.04
0.004
0.004
0.01
0.03
8 *
0.01
3 L]
2
0.005

Component

Fe(INO (%)

Fe(lll),04 (%)
Fe [Fe,0, (%)]

Co
Ni

Cu
Zn
Ga
3 o)
Sr
Y

Zr
Mo
Ag

FEPLY

Value

1.09
0.53

1.74

9.6
14
26
50
21

2.7

802

8
42

1.2

0.0086

5.1

0.73

318

1.1

6.8

Noncertified concentrations (ug/lg dry weight unless noted):

Component

~H,O* (%)
P,Og (%)
No
La

Value

0.33
0.04
2.6

20

Order information:

This CRM can be purchased for DM175 per unit (40 g). Price subject to change without notice.
Please contact Breitlander.

Abs. error

0.12

316

Abs. error

0.04
0.02
0.04
5 *
1 *
2

6

4 *
12
18
20 *
7 *
33
0.001
13 *
0.08
21 *

0.6
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MO-11 (cont.)
References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

" geostandards. Geostands. News|etter, 18(Special issue):1-158.

Institute of Ore Deposits, Patrography, Mineralogy and Geochemistry (19947) Anorthosite RM
No. 1042-94 (MO-11). Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry,
Russian Academy of Sciences, IGEM RAS, Moscow, Russia.
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MO-12

Andesite - Basalt .
Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (Russia)

Description:

This CRM was prepared in 1994, The mineral composition is: plagiclase 67%, monoclinic
pyroxene 23%, olivine 5%, and other minerals 5%. This material is also known as RM No.
1034-94,

Certifled concentrations (ug/g dry weight unl.us noted):

Component Value Abs, error Component Value Abs. error
H,0" (%) 0.095 0.010 Fe(ll),04 (%) 2.96 0.02
H,0 (%) 0.28 0.08 Fe [Fe,04 (%)] 10.54 0.02
Li 9.2 - 0.2 Co 44 3"
Be 2.3 6 " Ni 137 g9 *
B 9.3 0.3 Cu 54 2

F (%) 0.060 0.04 Zn 130 7
Na,O (%) 3.85 0.01 Ga 19 4 *
MgO (%) 7.38 0.05 R 16 7"
Al O, (%) 16.74 0.04 St 865 7
Si0, (%) 49.87 0.04 ;r 12; ;’ )
P,O¢ (%) 0.45 0.03 b 14 0

S (%) 0.006 0.004 Mo 3.9 31 *
CI (%) 0.024 0.004 Ag 0_033 0.003
K50 (%) 1.12 0.01 sn 3.9 13 *
CaQ (%) 8.73 0.03 Cs 0.6 0.1
Se 22 5* Ba 3 21 *
TiQ, (%) 1.61 0.01 " La 45 4

v 195 2 * Yb 3.3 5*
Cr 181 5 Pb 11 0.6
MnO (%) 0.14 0.01 Th 2.8 0.3
Fe(iNO (%) 6.82 0.02

* Relational error in percent,

Noncertified concentrations (ug/g dry weight unless noted):

Compconent Value Abs. error
H,Ot (%) 0.18 0.13
Au (ng/g) 4

Pd (ng/g) 4

U 0.5

Order infoermation:

This CRM can bs purchased for DM175 per unit (40 g). Price subject to change without notice.
Please contact Breitlander.
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MGO-12 (cont.)

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Geostands. Newsletter, 18(Special issue):1-158.

Institute of Ore Deposits, Psetrography, Mineralogy and Geochemistry (19947) Andesite -

basalt. RM No. 1043-94 (MO-12). Institute of Ore Deposits, Petrography, Mineralogy and
Geochemistry, Russian Academy of Sciences, IGEM RAS, Moscow, Russia.
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MO-13

Olivine - Basalt :
Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (Russia)

Description:

The mineral composition of MO-13 is: plagioclase 59%, monoclinic pyroxenes 28%, olivine
7%, ore minerals 5%, and accessory minerals 1%. The minimum sample size recommended is
0.05 g. It was prepared in 1994, This material is also known as RM No. 1044-94.

Certified concentrations (pg/g dry weight unless noted):

Component Value Abs. error Component Value Abs. error
H,0 (%} 0.43 0.08 Fe [Fe,0, (%)] 10.47 0.02
H,O" (%) 0.16 0.01 Co 47 3 *
Li 15.0 0.6 Ni 76 8 *
Be 2.6 6 * CQu 60 2

B 9.3 0.3 Zn 74 5

F (%) 0.052 0.004 Ga .20 4"
Na,O (%) 3.90 0.01 Rb 13 7
MgO (%) 5.85 0.05 Sr 692 7
Al,O4 (%) 17.92 0.05 Y 36 7
S0, (%) 49.50 0.04 ﬁ; 1?2 :
P,05 (%) 0.40 0.04 Mo 3.0 g *
Cl (%) 0.034 0.003 Ag 0.031 0.003
K,0 (%) 0.95 0.01 Sn 3.2 15 *
Ca0 (%) 9.08 0.03 Cs 0.9 0,
Sc 22 5 * Ba 272 21 *
TiO, (%) 0.166 0.01 La 40 5

v 226 2+ Yb 2.6 5 "
Cr 115 3 Pb + 9.3 0.7
MnO (%) 0.14 0.01 Th 2.8 0.3
Fe(lO (%) 5.93 0.03

Fe(li),O, (%)  3.88 0.02

* Reflational error in percent.

Noncertified concentrations (ug/g dry weight unless noted):

Component Value Abs. srror
H,0* (%) 0.27 0.13
S (%) 0.006

Se 0.02

U 0.3

Order information:

This CRM can be purchased for DM175 per unit (40 g). Price subject to change without notice.
Piease contact Breitlander,
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MO-13 (cont.)
References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Geostands. Newsletter, 18(Special issue):1-158.

Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (19947) Olivine - basalt

RM No. 1044-94 (MO-13). Institute of Ore Deposits, Petrography, Mineraiogy and
Goochemistry, Russian Academy of Sciences, IGEM RAS, Moscow, Russia.
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MO-14

Olivine - Basalt 4
Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (Russia)

Descriptlion:

The mineral composition of MO-14 is: plagioclase 50%, monoclinic pyroxanés 38%, olivine
4%, ore minerals 4%, and accessory minerals 4%. The minimum sample size recommended is
0.05 g. It was prepared in 1994. This material is also known as RM No. 1045-84.

Certified concentrations (ug/g dry weight unless noted):

* Relational error in parcent.

Noncertified concentrations (ug/g ‘dry weight unless noted):

Component

Se (%)
u

Value

0.006
0.3

Order Iinformation:

Abs. error

0.004

Component Value Abs, error Component Value Abs. error
H,0* (%) 1.73 0.10 Fe(lll),;04 (%)  3.26 0.02
H,0" (%) 0.81 0.02 Fe [Fe,0, (%)] 10.85 0.02
H,0 (%) 2.54 0.08 Co 50 3"
Li 7.5 0.2 Ni 111 9 -
Be 1.9 7" Qu 66 2

B 8.7 0.3 &n 108 6

F (%) 0.047 0.004 Ga 15 5*
- Na,O (%) 3.00 0.01 Fb 4.0 UL
MgO (%) 8.05 0.06 St 468 6”
Al,O4 (%) 17.06 0.05 Y 29 8"
SI0, (%) 46.85 0.04 ﬁ; 1ff >
P,Og (%) 0.37 0.04 Mo 5.5 0B *
Cl (%) 0.0286 0.004 Ag 0.029 0.003
K,0 (%) 0.46 0.01 Sn 2.4 18 *
Ca0 (%) 9.60 0.03 Cs 1.5 0.2
Sc 25 5 * Ba 172 24 *
TiO, (%) 1.62 0.01 La 34 6

v 181 2 * Yb 3.0 5*
Cr 152 4 Pb 8.6 0.7
MnO (%) 0.15 0.01 Th 1.3 0.3
Fe(l)O (%) 6.83 0.02

This CRM can be purchased for DM175 per unit (40 g). Price subject to change without notice.

Please contact Breitlander.
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MO-14 (cont.)
References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Gegstands, Newsletter, 18(Special issue):1-158.
Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (19947) Olivine - basalt

RM No. 1045-94 (MO-14). Institute of Ore Deposits, Petrography, Mineralogy and
Geochemistry, Russian Academy of Sciences, IGEM RAS, Moscow, Russia.

323




MO-15

Porphyritic Andesite - Basalt
Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (Russia)

Description:

The mineral composition of MO-15 is: plagioclase 59%, pyroxenes 14%, olivine 6%, K-
feldspar 9%, ore minerals 11%, and accessory minerals 1%. The minimum sample size

recommended is 0.05 g. It was prepared in 1984. This material is also known as RM No. 1017-
94. '

Certified concentrations (ug/g dry weight unless noted):

Component Value Abs. error Component Value Abs. error
H,Ot (%) 1.34 0.08 Fe{lDO (3%) 4.60 0.03
H,0" (%) 0.32 0.01 Fo(lll),04 (%) 4.96 0.02
H,0 (%) 1.66 0.06 Fe [Fe,O5 (%)] 10.07 0.02
Li 16.0 0.6 Cr 136 3
Be 2.2 6 * Ni 80 9 "
B 9.9 0.3 Cu 28 2
CO, (%) 0.20 0.02 Zn 33 8

F (%) 0.16 0.01 Ca 20 4
Na,O (%) 4.35 0.01 gﬁ sgg g :
MgO (%) 5.23 0.05 Y 39 g *
AlL,O, (%) 16.93 0.05 Zr 152 5 *
8i0, (%) 49.55 0.04 b 13 1
P,0Og (%) 0.39 0.04 Mo 3.4 2g *
S (%) 0.016 0.004 Ag . 0.018 0.005
Cl (%) 0.065 0.006 Sn 4,2 13 *
KO (%) 1.51 0.01 : Cs 1.4 0.
Ca0 (%) 8.30 0.03 Ba 225 22 *
Sc . 29 5 * La 69 9
TiO, (%) 1.68 0.01 Yb 2.6 5 *
Co a4 a " Th 1.8 0.3
MnO (%) 0.059 0.004

* Relational arror In percent.
Order Information:

This CRM can be purchased for DM175 per unit (40 g). Price subject to change without notice.
Please contact Breitlander.

References:

Govindaraju, K. (1894) 1994 compilation of working values and sample description for 383

geostandards. Gegostands, Newslotter, 18(Special issue):1-158,
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MO-15 (cont.)

Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (19947) Porphyritic
andesite - basalt RM No. 1017-94 (MO-15). Institute of Ore Deposits, Petrography, Mineralogy
and Geochemistry, Russian Academy of Sciences, IGEM RAS, Moscow, Russia.
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MSCH-1

Miaskite
-Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (Russia)

Description:

' This material, an amphibolic nepheline syenite or nepheline plagiosyenite of miascite type, is
composed principally of nepheline (24%), microcline {54%) and albite {6%). This CRM was
prepared in 1981 and is known as MW-1 and CAM No. 2121-81.

Certified concentrations {ug/g dry weight unless noted):

Component Value Abs. error Co 4.9 0.9 .

Ni 7.1 0.9
Li 6.6 0.8 Cu 51 4
Be 4.5 0.5 n 66 8
Na,O (%) 8.50 0.07 Ba 160 20
CaO (%) 1.10 0.03 Ga 41 4
ALO, (%) 21.72 0.13 Ge 1.2 0.2
Si0, (%) 58.00 0.09 Rb 189 13
P,05 (%) 0.050 0.004 3' ‘fg 1;
K?O (%) 6.12 0.06 e 850 70
T102 (%) : 0.400 0.010 Nb 150 20
v 30 3 Mo 1.1 0.2
Cr 11.7 1.3 Sn 7.9 0.8
MnO (%) 0.128 0.004 La 74 11
Fe [Fe,04 (%)] 3 04 0.04 Yb 1.8 0.4
Fe(i)O (%) 1 47 0 04 Pb 12.0 1.3
Fe(lll},O4 (%) 1.41 0.06

Order information:

This CRM can be purchased for DM175 per unit (40 g). Price subject to change without notice.
Pleass contact Breitlander.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards, Geostands. Newsletter, 18(Special issue):1-158.

Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (19817) Miaskite. CRM

No. 2121-81 (MSCH-1). Institute of Ore Deposits, Petrography, Mineralogy and Geochemlstry,
Russian Academy of Sciences, IGEM RAS, Moscow, Russia,
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MSCH-2

Mariupolite

Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (Russia)

Description:

The mineral composition of MSCH-2 is: nepheline 25%, albite 60%, potassium feldspar 2%,

egyrine 1.5%, lepidomelane 0.5%, sodalite 8%, cancrinite 1%, magnetite 1%, sphene 1%,
‘carbonate 1%, fluorite 1%, and ceolite 1%. The minimum sample size recommended is 0.1 g.

This CBRM was prepared in 1980. This material is also known as MW-2 and CRM No. 2122-81.

Certified concentrations (ug/g dry weight unless noted):

Component  Value Abs. error Component Value Abs. error
Li 4.3 - 0.6 Ni 6.5 1.0
Be 8.6 1.1 Cu 21 3
CO, (%) 0.72 0.03 Zn 69 9
Na,O (%) 10.79 0.19 Ga 80 10
AlL,O, (%) 21.96 0.19 g 30;-4 32-4
Si0, (%) 56.29 0.09 Sr 120 20
K0 (%) 4.30 0.05 Y 64 10
CaO (%) 1.20 0.05 Zr 700 100
TiO, (%) 0.045 0.008 Nb 340 50
Vv 13 3 Mo 5.2 0.9
Cr 9.8 1.3 Sn 15 2
MnO (%) 0.085 0.006 Ba 170 40
Fe(I}O (%) 0.88 0.04 La 130 30
Fe(lll),04 (%) 2.05 0.10 Yb 5.7 1.3
Fe [Fe,05 (%) 0.03 0.07 Pb 25 4

Order information:

This CRM can be purchased for DM175 per unit (40 g). Price subject to change without notice.
Please contact Breitlander.

References:

Govindaraju, K. (1994) 1894 compilation of working values and sample description for 383
geostandards. Geostands. Newsletter, 18{Special issue):1-158.

Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (19807) Mariupolite CRM
No. 2122-81 (MSCH-2). Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry,
Russian Academy of Sciences, IGEM RAS, Moscow, Russia.
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MSCH-3

Urtite

Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (Russia)

Description:

The mineral composition of MSCH-3 is: nepheline 87%, egyrine-anhite 6%, alkaline amphibole
0.5%, lepidomslane 0.3%, sodalite 2%, cancrinite 0.6%, ceolite 1%, sphene 2%, and apatite
0.6%. The minimum sample size recommended is 0.05 g. This CRM was prepared in 1980. This
material is also known as MW-3 and CRM No. 2123-81.

Certified concentrations (ug/g dry weight unless noted):

Component Value Abs, error Component Value Abs. error
Li 8.9 0.9 Co 8.1 1.1
Be 5.1 0.7 Ni 6.5 1.0
Na,O (%) 13.33 © 0.19 Cu 24 4
MgO (%) 1.14 0.06 In 44 6
AlLO, (%) 26.47 . 0.20 Ca 48 7
SiO, (%) 42.80 0.09 Ro 79 9
P,Og (%) 0.388 0.010 3' 1022 153
K,0 (%) 5.16 - 0.04 7 220 40
CaO (%) 3.73 0.04 . No 97 13
TiO, (%) 1.79 0.04 Mo 2.3 0.4
v 86 10 Sn 3.4 0.7
Cr 9.7 0.9 Ba 350 50
MnO (%) 0.084 0.005 La 100 14
Fe(Il)O (%) 1,40 0.07 Yb 1.7 0.4
Fe(lll),0, (%)  2.67 0.09 Pb 5.8 1.2
Fe [Fe,04 (%)] 4.23 0.0 7

Order information:

This CBM can be purchased for DM175 per unit {40 g}. Price subject to change without notice.
Please contact Breitlander.

Refarences:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Geostands. Newsletter, 18(Special issue):1-158,

institute of Ore Deposits, Petrography, Mineralogy and Geocheamistry (19807) Urtite CRM No.
2123-81 (MSCH-3). Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry,
Russian Academy of Sciences, IGEM RAS, Moscow, Russia.
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MSCH-4

'L'u]vrite

Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (Russia)

Description:

The minimum sample size recommended is 0.1 g. This CRM was prepared in 1980 and is also
known as MW-4 and CRM No. 2124-81.

Certified concentrations (ug/g dry weight unless noted):

Component Value Abs. error Component Value Abs. error
Li 37 5. Co 6.3 1.1
Be 13.9 0.14 Ni 7.8 1.4
Na,O (%) 9.2 6 0.13 Cu 11.1 1.5
MgO (%) 0.74 0.07 Zn 120 20
AlLO, (%) 16.96 0.15 Ga 63 8
Si0, (%) 56.13 0.11 g 258-3 12-3
K,0 (%) 6.23 0.08 St 800 100
CaO (%) 1.25 0.04 v 81 13
TiO, (%) 0.92 0.02 Nb 340 50
vV . 86 8 Mo 2.8 0.4
Cr 12.5 1.5 Sn 14 2
MnO (%) 0.254 0.008 Ba 800 100
Fe(il)O (%) 1.14 0.06 La 400 BO
Fe(lll),O4 (%) 5.52 0.19 Yb 5.7 1.1
Fe [Fe,04 (%)] 6.79 0.10 Pb 20 3

Order information:

This CRM can be purchased for DM175 per unit (40 g). Price subject to change without notice.
Please contact Breitlander.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands. Newsletter, 18(Special issue):1-158.
Institute of Ore Deposité, Petrography, Mineralogy and Geochemistry (19807) Lujvrite GRM

No, 2124-81 (MSCH-4). Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry,
Russian Academy of Sciences, IGEM RAS, Moscow, Russia.
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MY-1

Peridotite :
institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (Russia)

Description:
This material was prepared in 1981 and is also known as CRM No. 2111-81.

Certified concentrations (ug/g dry weight unless noted):

Component Value Abs. error Component Value Abs. error
CO, (%) 0.69 0.06 Fe(il,05 (%)  1.76 0.15
Na,O (%) 0.105 0.009 Fe [Fe,0, (%)] 11.58 0.10
MgO (%) 37.12 0.13 Co (%) 0.0159 0.0011
ALO, (%) 1.84 0 09 Ni (%) 0.160 0.015
8i0, (%) 45,54 0.07 Qu 140 12
S (%) 0.030 0.004 & 137 14
K,0 (%) 0.044 0.006 G -~ 5.9 0.7
Ca0 (%) 1.26 0.05 Zr 21 4

Mo 1.3 0.2
Sc 1.3 1.2 Sn 3.2 0.7
TiO, (%) 0.107 0.008 B 66 iz
v ;89 . 4 Yb 1.5 0.4
Cr (%) 0.320 0.016 Bh 6.7 0.9
MnO (%) 0.183 0.008
Fe(Il)O (%) 8.83 0.12

Order Iinfermation:

This CRM can be purchased for DM175 per unit (40 g). Price subject to change without notice.

Please contact Breitlander.
-References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Geostands. Newsletter, 18(Special issue):1-158.

Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (19817) Peridotite CRM
No. 2111-81 (MY-1). Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry,
Russian Academy of Sciences, IGEM RAS, Moscow, Russia.
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MY-2

Dunite
Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (Russia)

Description:

The mineral composition of MY-2 is: olivine, 21%; serpentine, 78%:; and chromspinelide, 1%.
It was prepared in 1980. This material is also known as RM No. 2112-81.

Certified concentrations (ug/g dry weight unless noted):

Component Value Abs. error Component Value Abs. arror
H,0 (%) 11.35 0.21 Co 129 13
CO, (%) 0.48 0.05 Ni (%) 0.133 0.014
MgO (%) 42.40 0.21 Cu 27 6
Si0, (%) 35.07 0.14 Zn 82 1

- Mo 1.4 0.3
v 6.9 1.2 Sn 5 0 0.4
MnO (%) 0.176 0.011 . ‘
Fe [Fe, 05 (%)] 10.06 0.13

Order information:

This CRM can be purchased for DM175 per unit (40 g). Price subject to change without notice.
Please contact Breitlander.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands. Newsletter, 18(Special issue):1-158.

Institute of Ore ‘Deposits, Petrography, Mineralogy and Geochemistry (1994?) Dunite RM No.
1017-94 (MY-2). Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry,
Russian Academy of Sciences, IGEM RAS, Moscow, Russia.
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MY-3

Hornblendite
Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (Russia)

Description:
This material was prepared in 1981 and is also known as CRM No, 2112-81,

Certified concentrations {(pg/g dry weight unless noted):

Component Value Abs. error Component Value Abs. error
Na,O (%) 2.14 0.05 Fe(lll),04 (%)  7.46 0.15
MgO (%) 12.70 0.08 Fe [Fe,0, (%)) 18.26 0.15
AlLO, (%) 14.24 0.11 Co 74 7
Si0, (%) 37.95 0.12 Ni 57 6

S (%) 0.054 0.006 Cu 740 . 20
K,O (%) 0.382 0.010 Zn 137 14
CaO (%) 11.04 0.12 Ga 25 4
TiO, (%) 1.91 0.05 Mo 1.3 0.2
y 39 4 : Sn 2.9 0.5
Cr 15 N Ba 9.9 14
MnO (%) 0.144  0.005 g l g g';
Fe(INO (%) 9.72 0.13 .

Order information:

This CRM can be purchased for DM175 per unit (40 g). Price subject to change without notice.
Please contact Breitlander.

References:

Govindaraju, K. {1994) 1994 compilation of working values and sample description for 383
geostandards. Geostands. Newslelter, 18(Special issue);i-158.

Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry {19817) Hornblendite

CRM No. 2113-81 (MY-3). Institute of Ore Deposits, Petrography, Mineralogy and
Geochemistry, Russian Academy of Sciences, IGEM- RAS, Moscow, Russia,
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MY-4

Kimberlite
Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (Russia)

Description:

Tﬁe minimum recommended sample size is 0.05 g. It was prepared in 1981. This material is
also known as CRM No. 2114-81,

Certified concentrations (ng/g dry woight unless noted):

Component Value Abs. error Component Value Abs. error
Be 1.4 0.2 Fe(ll)O (%) 2.24 0.11
CO, (%) 5.71 0.13 Fe(lll),05 (%)  5.08 0.18
Na,O (%) 0.087 0.010 Fe [Fe,0, (%)] 7.57 - 0.08
MgO (%) 26.96 0.17 Co 73 8
ALO, (%) 2.66 0.13 Ni 1060 110
SIiO, (%) 37.66 0.26 Cu 35 4
P,O5 (%) 0.216 0.009 g 52 . '1’ )
S (%) 0.032 0.005 Sy 280 30
K,O (%) 0.412 0.014 v 9.1 1.
CaO (%) 6.42 0.11 Zr 83 12

Sc : 1.9 1.4 Nb a8 6
TiOp %) 0.87 0.03 Mo i3 o2
v 47 6 Sn 2.5 0.5
Cr 680 60 Ba 950 30
MnO (%) 0.111 0.013 Pb 6.2 1.1

Order information:

This CRM can be purchased for DM175 per unit (40 g). Price subject to change without notice.
Please contact Breitlander.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Geogstands, Newsletter, 18(Special issue):1-158.

Institute of Ore Deposits, Petrography, Mineralogy and Geochemistry (19817) Kimberlite CRM

No. 2114-81 (MY-4). Institute of Ore Deposits, Patrography, Mineralogy and Geochemistry,
Russian Academy of Sciences, IGEM RAS, Moscow, Russia.
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Nod-A-1

Manganese Nodule
US Geological Survey (USA)

Description:

This ‘reference material was collected in the Blake Plateau (31° 02' N, 78° 22' W) in the
Allantic Ocean (Flanagan and Gottfried, 1980). The material was processed through a roller
crusher, dried overnight at about 65°C, and processed in a ball mill. Washing with water did not
remove all the soluble sea salt present in the material. During processing, the cover of the mill
was not secured in place until the following day. The partly powdered material absorbed
sufficient moisture to form a cement-like mixture, which was deposited as layers in the mill as
it operated. The layers were removed, broken, redried and re-milled. The material in these
layers showed variegated colors from black to purple to dark brown, characteristic of
manganese oxides. Nod-A-1 can absorb up to 10% by weight of moisture when exposed
overnight to air. The original estimates for elemental concentrations by Flanagan and Gotifried
(1980) using the results of various analysts are listed below.

Best available concentrations (ng/g dry weight unless noted):

Element Mean Uncertainty (&) Element Mean Uncertainty (t)
Na (%) 0.775 0.0056 Co (%) 0.311 0.0011
Mg (%) 2.87 0.0099 Ni (%) 0.636 0.0024
Al (%) 2.05 1 0.032 Cu (%) 0.1099 - 0.0010
Si (%) 1.775 0.022 Zn 587 4.6

P (%) 0.60 0.007 Sr 1748 13.7

K (%) 0.50 0.0086 Mo 448 8.7

Ca (%) 11.03 0.039 Ru 18 -

Ti (%) 0.32 0.004 Ba 1670 30.8

v 770 6.2 Pd (ng/g) 2.5 -

Mn (%) 18.545 0.050 Pt (ng/g) 453 -

Fe (%) 10.932 0.042 Pb 846 8.2
Order information:

Nod-A-1 is available for US$65 per bottle. Please contact USGS.

Reference:

Flanagan, F. J., and D. Gottfried (1980) USGS Rock Standards, IIl: Manganesa—hodula reference
samples USGS-Nod-A-1 and USGS-Nod-P-1. Geological Survey Professional Paper 1155, 39 pp.
U.S. Geological Survey, Reston, VA, USA.
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Manganese Nodule
US Geological Survey (USA)

Description:

This reference material was collected in the Pacific Ocean (14° 50' N, 124° 28' W) (Flanagan
and Gottfried, 1980). The material was processed through a roller crusher, dried overnight at
about 65°C, and processed in a ball mill. Washing with water did not remove all the soluble sea
salt present in the material. During processing, the cover of the mill was not secured in place
until the following day. The partly powdered material absorbed sufficient moisture to form a
cement-like mixture, which was deposited as layers in the mill as it operated. The layers were
removed, broken, redried and re-milled. The material in these layers showed variegated colors
from black to purple to dark brown, characteristic of manganese oxides. Nod-P-1 can absorb up
to 10% by weight of moisture when exposed overnight to air. The original estimates for
elemental concentrations by Flanagan and Gottfried (1980) using the results of various analysts
are listed below. ‘

Best available concentrations (ug/g dry weight unless noted):

Elemant Value Uncertainty (1) Element Value Uncertainty (1)
Na (%) _1.64 0.0043 Co (%) 0.224 0.0011
Mg (%) 1.990 0.0085 Ni (%) 1.837 0.0064
Al (%) 2.55 0.049 Cu (%) 1.151 0.0049
Si (%) 6.508 0.016 Zn 1595 5.9

P (%) 0.203 0.002 Sr ~ 682 3.3
- K (%) 1.05 0.012 Mo 762 4.1

Ca (%) 2.187 0.012 Ru 4.7 -

Ti (%) 0.30 0.002 Ba 3350 27.7

v 567 10.3 Pd (ng/g) 5.6 -

Mn (%) 29,14 0.080 ' Pt (ng/qg) 123 -

Fe (%) 5.78 0.031 Pb 555 5.8

Order information:

Nod-P-1 is available for US$65 per bottle. Please contact USGS.

Reference:

Flanagan; F. J., and D. Gottfried (1980} USGS Rock Standards, [ll: Manganese-nodule reference

samples USGS-Nod-A-1 and USGS-Nod-P-1. Geological Survey Professional Paper 1155, 39 pp.
U.S. Geological Survey, Resion, VA, USA,

335




PM-S

Microgabbro
International Working Group "Analytical Standards of Minerals, Ores, and Rocks" {France)

Description:

The Insch Gabbro is one of six major sill-like basic intrusions of late Caledonian age that oceur
in northeastern Scotland. Pyroxenes are often overgrown by brown amphibole. The Insch
Gabbro is elongate in shape outcropping over an area of 180 km2. The Gabbro comprises a
range of basic and ultra-basic rocks including peridotite, troctolite, olivine-norite,
hypersphene-gabbro and quartzdiorite, together with syenite and granite intrusions. The
candidate reference material, PM-S, was collected from Pitscurrie quarry, a roadstone quarry
located near Pitcaple in the Grampian Region of Scotland on the southern margin of the Insch
Gabbro. The quarty contains exposures of fine-to-coarse grained layered gabbro, which are
well displayed on its northern face. Sheets/sills of tourmaline-bearing granitepegmatite intrude
the gabbro on the north-western face of the quarry. Eleven blocks of fine-grained, dark grey
microgabbro, having a total weight of 402 kg were collected from a fresh pile of loose blocks
on the quarry floor on the northern margin of the quarry during December 1991. Microgabbro
PM-S comprises a fine-grained intergrowth of unzoned equidimensional plagioclase feldspar and
ophitic orthopyroxene crystals, ranging up to 2 mm across but uninterrupted domains are no
more than 0.4 mm in extent. Pyroxenes are often overgrown by brown amphibole. Opaque
oxides are very fine grained (<0.3 mm). Veinlets rich in serpentine occur and are up to | mm
wide. Selacted blocks of the quarries material were washed thoroughly with tap water to
remove mud and any other contamination and then allowed to dry. Each block was then split into
pieces about 3 to 4 cm across using a hydraulic splitter. Any weathered or jointed surfaces
observed during splitting were removed and discarded. Split pieces from each block were kept
in batches until all the material for that sample had been split. The split material was then
crushed until particles < 4 mm were obtained. The crushate was then split into two batches. One
was stored and the other further processed. The processed material was milled, sieved, and
packaged. Details of the collection, preparation and calculation of recommended, provisional,
and proposed values can be found in Govindaraju ef al., (1994).

Recommended values (ug/g dry weight unless noted):

Component Value St. dev. Component Value St. dev.
H,0* 0.70 - v 192 22.49
H,O" ‘ 0.12 - Cr 314 26.9
Li 7.3 1.39 MnO (%) 0.16 0.01
CO, (%) 0.22 - (F;:o (%) 80 o
NazO (%) 2.08 0.1 Ni 115 11.83
MgO (%) 9.34 0.39 Y 59 733
Al,O, (%) 17.15 0.48 7n 60 B.74
510, (%) 47.00 0.65 T G 16 2 99
K,0 (%) 0.14 0.02 St 280 23.15
CaO (%) 12.48 0.26 Y 11 2.27
Sc 34 3.09 Zr : 39 7.2
TiO, (%) 1.10 0.05 Ba 148 14.95
La 2.8 0.6
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PM-S (cont)

Component Value

Nd
Sm
&d
Tb
Dy
Ho
Er

= ONON-—=O
[ ~ o,
[e2] 4]

-
o

Provisional values {ug/g dry weight

unless noted):

Component Value

Be 0.5
P205 (%) 0.03
Fa,0, (%) 1.43
Rb 1
Mo 1.9
No 2.6
Sn 3
Cs 0.35
Ce 6.8
Pr 1.08
Ta 0.18
Pb 2.5

Order Information:

PM-S is available to members of the International Working Group "Analytical Standards of
Minerals, Ores, and Rocks". Membership in the Working Group is US$125. Please contact K.
Govindaraju at Geostandards, Membership dues subject to change without notice. PM-S is

packaged in 40-g units.

Reference:

Govindaraju, K., P. J; Potts, P. C. webb, and J. 8. Watson (1994). 1994 report on Whin Sill
dolerite WS-E from England and Pitscurrie microgabbro PM-S from Scotland: assessment by

St. dev.

0.88
0.17
0.23
0.04
0.28
0.07
0.15

St dev.

0.44
0.05
0.61
1.16
1.02
1.78
1.66
0.12
4.63
0.39

0.1
1.7

Component

Tm
Yb
lu
Hi
Ti
LOI (%)

Proposed values {ug/g dry weight):

Component

cgigsgom

Value St. dev.
0.17 0.03
1 0.15
0.15 0.02
1.12 0.29
0.04 0.011
0.30 -

Value 8t, d_ev.

100
1000
012
0.3
0.05
0.03

one hundred and four international laboratories. Gegstand. Mewsletter, 18(2):211-300.
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QLO-1

Quartz Latite
US Geological Survey (USA)

Description:

This reference material is composed of dense black volcanic rock collected in Lake County,
Oregon, USA (42° 44.8' N, 119° 58' W). A complete description of QLO-1, including
mineralogical information, can be found in Walker ef al. (1976). Values for elemental
concentrations have been calculated by Gladney and Goode (1981), Abbey (1982, 1983) and
Gladney and Roelandts (1988) using the results of various analysts. Those calculated by
Gladney and Roelandts (1988) are listed below.

Best available concentrations (ug/g dry weight unless noted):

Element - Mean Uncertainty () Element Mean Uncertainty {t)
Li 25 2 Zr 185 16
Be 1.89 0.17 No 10.3 ‘ 1.3
B 36 3 Mo 2.6 0.3
c 27 2 Ru <0.486 -
O (%) 47.83 - Rh {ng/g) <0.1 -
F ‘ 280 20 Pd (ng/g) 0.1 -
Na (%) 3.12 0.10 Ag (ngfg) 64 5
Mg (%) 0.60 0.04 Cd (ng/g) 50 -
Al (%) B.586 0.10 In (ng/g) 180 -
Si (%) 30.61 0.22 Sn 2.31 0.09
P 1110 70 Sh 2.1 0.4
S ao 15 Te {ng/g) <5 -
Cl 218 18 Cs 1.75 0.19
K (%) 2.99 0.10 Ba 1370 80
Ca (%) 2,27 0.06 La 27 2
Sc 8.9 1.3 Ca 54 6
Ti 3740 200 Pr 6.01 0.11
v 54 6 Nd 26 6
Cr 3.2 1.7 Sm 4.88 0.16
Mn , 721 49 Eu 1.43 0.12
Fe (%) 3.04 0.10 Gd 4.7 0.8
Co 7.2 0.5 Tb 0.71 0.07
"~ NI 5.8 3.6 Dy 3.8 0.3
Cu 29 3 Ho .0.86 0.22
Zn 61 3 Er 2.3 0.1
Ga ‘ 17 2 Tm (ng/g) 370 40
Ga 1.34 - Yb 2.32 0.24
As 3.5 1.8 Lu {ng/g) 370 40
Se (ng/qg) g 2 Hf 4.6 0.3
Br 2.07 - Ta 0.82 0.10
3 9] 74 3 w - 0.58 0.05
Sr 336 12 Re <10 . -
Y 24 3 Os <22 -
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QLO-1 (cont.)
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Element Mean Uncertainty (1) Element Mean Uncertainty (1)

Ir , <6.8 - - Po . 20.4 0.8

Pt (ng/g) <1 - Bi (ngfg) 63 3

Au (ng/g) 1.2 0.3 Th 4.5 0.5 ‘ !
Hg (ng/g) 6.79 - U 1.94 0.12 |
TI (ng/g) 220 40

Major and minor oxide concentrations (%):

Element Mean Uncertainty (1) Element Mean Uncertainty (1)

H,0+ 0.37 0.11 K0 3.60 0.12

H,0" 0.18 0.06 % _ 2'2;24 8-03

co, 0.010 0.001 ' MInC)2 : o 00a 'O'Sz:

Na,O 4.20 0.13 FeO 5 97 0.05

MO 90 0.0 Fe,04 1.02 0.13

1205 16.1 19 cl 0.022 0.002

SI02 65.55 0.47 F . 0.028 0.002

P05 0.254 0.016 s 0.003 0.002

Order information:

QLO-1 is available for US$65 per bottle. Please contact USGS.

References:

Abbey, S. (1982) An evaluation of USGS lll. Geostand, Newsletter, 6(1):47-76.

Abbey, S. (1983) Studies in "standard samples® of silicate rocks and minerals 1969-1982.
Paper B3-15, 114 pp. Geological Survey of Canada, Canadian Government Publishing Centre,

Supply and Services Canada, Hull, Quebec, Canada.

Gladney, E. 8., and W. E. Goode (1981) Elemental concentrations in eight new United States
Geological Survey rock standards: a review., Geostand. Newsletter, 5(1):31-64.

Gladney, E. 8., and |. Roelandts (1988) 1987 Compilation of elemental concentration data for
USGS BHVO-1, MAG-1, QLO-1, RGM-1, 8Co-1, SDC-1, SGR-1 and STM-1. Geostand.
Newsletter, 12(2):253-362.

Walker, G. W., F. J. Flanagan, A. L. Sutton, H. Bastron, S. Berman, J. [. Dinnin, and L. B.
Jenkins (1976) Quartz latite (dellenite), QLO-1, from southeastern Oregon. In: F. J. Flanagan
{ed.), Description and analyses of eight new USGS rock standards, USGS Prof. paper 840, p.15-
'20. US Government Printing Office, Washington, DC, USA.

339




RGM-1

Rhyolite
US Geological Survey (USA)

Description:

The material for RGM-1 was collected from a single block of obsidian (41° 37.2'N, 121°
29.0'W) near the terminai front of a Holocene obsidian flow near Glass Mountain, which is
northeast of Mount Shasta in California, USA. A complete mineralogical description of this
material can be found in Tatlock et al. (1976). Values for slemental concentrations have been
calculated by Abbey (1982, 1983), Gladney and Goode (1981) and Gladney and Roelandts

{(1988) using the results of various analysts. Those calculated by Gladney and Roelandts (1988)
are listed below.

Best available concentrations (ng/g dry weight unless noted):

Element Mean Uncertainty (1) Element Mean Uncertainly ()
Li 57 8 Y 25 4
Be 2.37 0.17 Zr 219 20
B 28 3 Nb 8.9 0.6
C 38 11 Mo 2.3 0.5
O (%) 49.18 - _ Ru <0.46 -
F 342 30 Rh (ng/g) <0.1 -
Na (%) "~ 3.02 0.11 Pd (ng/g) 0.2 -
Mg (%) 0.166 0.016 Ag (ng/g) 108 8
Al (%) 7.26 0.10 cd (ng/g) 65 10
Si (%) 34.30 0.25 In {ng/g) 150 -
P 210 15 Sn 4.1 0.4
s . 54 32 - Sb - 1.26 0.07
cl 510 50 Te (ng/g) <5 -
K (%) 3.57 0.08 Cs 9.6 0.6
Ca (%) 0.82 0.05 Ba 807 46
Sc 4.4 0.3 La 24.0 1.1
Ti 1600 150 Ce 47 4
v 13 2 Pr 4.7 0.5
Cr 3.7 1.2 Nd - 19 1
Mn 282 30 8Sm 4.3 0.3
Fe (%) 1.30 0.04 Eu 0.66 0.08
Co 2.0 0.2 Gd 3.7 0.4
Ni 4.4 2.0 Tb 0.66 0.06
Cu 11.6 1.4 Dy 4.08 0.12
Zn 32 & Ho 0.95 0.22
Ga 15 2 Er 2.6 0.3
Ge . 1.26 - Tm (ng/g) 370 40
As 3.0 0.4 Yb . 2.8 0.3
Se (ng/g) 6 3 Lu {ng/g) 410 30
Br 1.34 0.12 Hi 6.2 0.3
Rb 149 8 Ta 0.95 0.10
Sr 108 10 w 1.50 0.18
340
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RGM-1 (cont.}

Element Mean Uncertainty (1) Element Mean Uncertainty (1)

Re <10 - ~ Tl {ng/g) 930 220
Os <22 - Pb 24 3
Ir <6.8 - Bi {ng/g) 274 19
Pt (ng/g) <1 - Th 15.1 1.3
Au (ng/g) 0.33 - U 5.8 0.5
Hg {ng/g) 21.6 -

Major and minor oxide concentrations (%):

Element Mean Uncertainty (1) Element Mean Uncertainty ()
H,O* 0.59 0.26 Ca0 1.15 0.07
H,0" 0.11 0.02 Tio, 0.267 0.025
CcO, 0.014 0.004 MnO 0.036 0.004
Na,0 4.07 0.15 FeO 1.27 0.05
MgO 0.275 0.026 Fe;,05 0.50 0.01
Al,O, 13.72 0.19 g' g-ggl \ g-ggg
SO, 73.45 0.54 S 0 005 0 000
P,0s 0.048 0.034

K,0 4.30 0.10

Order Information:

RGM-1 is available for US$65 per bottle. Please contact USGS.

References:

Abbey, S. (1982) An evaluation of USGS Ill. Geostand. Newsletter, 6(1):47-786.

Abbey, S. (1983) Studies in "standard samples" of silicate rocks and minerals 1969-1982.
Paper 83-15, 114 pp. Geological Survey of Canada, Canadian Government Publishing Centre,
Supply and Services Canada, Hull, Quebec, Canada.

Gladney, E. 8., and W. E. Goode (1981) Elemental concentrations in eight new United States
Geological Survey rock standards: a review. Gegsiand, Newsletter, 5(1):31-64,

Gladney, E. S., and |. Roelandts (1988) 1987 Compilation of elemental concentration data for
USGS BHVO-1, MAG-1, QLO-1, RGM-1, 8Co-1, 8DC-1, SGR-1 and STM-1. Gegstand.
Newsletter, 12(2):253-362,

Tatlock, D. B., F. J. Flanagan, H. Bastron, S. Berman, and A. L. Sutton (1976) Rhyolite, RGM-1,
from Glass Mountain, California. In: F. J. Flanagan (ed.), Description and analyses of eight new
USGS rock standards, USGS Prof. paper 840, p. 11-14. US Government Printing Office,
Washington, DC.
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SARM 1

Granite
South Africa Bureau of Standards (South Africa)

Description:

SARM 1 (NIM-G) is one of six materials in the NIMROC searies. This reference material is a
granitic_rock-type which consists mainly of quartz and K-feldspar, and has smailer amounts of
mica and Na-feldspar. The reference material is used in the analysis of rock samples, some

non-metalliferous ores, and geochemical samples. Orders of magnitude for S, Co and P are
available from SABS.

Certified concentrations (ug/g dry weight unless noted):

Component Value Component Value Component Value
- HLO* (%) 0.49 Mn 160 ' La 109

F (%) 0.42 FeQ (%) 1.30 Ce 195

Na,O (%) 3.36 Qu 12 Nd 72

Si0, (%) 75.70 R 325 Tb 3.0

K20 (%) 4.99 Sr 10 Yb 14.2

Ca0 (%) 0.78 Y 143 Pb 40

Ti 540 Zr 300 Th 51

Cr 12 Nb 53

Noncertified concentrations (ug/g dry weight unless noted):

Component Value Component Value Component Value
Li 12 Fe,0, (%) 0.6 Dy 17
002 (%) 0.10 Ni 8 Tm . 2
MgO (%) 0.06 Ba 120 Lu 2
v 2 ad 14 U 15

Order information:

SARM 1 can be purchased for US$113 per unit (100 g). Price subject to changs. Please contact
SABS.

Reference:

South African Committee for Certified Reference Materials (1990) Catalogue of certified

reference materials. South Africa Bureau of Standards, Private Bag X191, Pretoria, Transvaal
0001, South Africa. 36 pp.
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- SARM 2

Syenite
South Africa Bureau of Standards (South Africa)

Description:

SARBM 1 (NIM-S) is one of six materials in the NIMROC series, This reference material is a
syenitic rock-type which consists mainly of K-feldspar and has minor amounts of quartz, Na-
feldspar, and alkali-amphiboles. The reference, material is used in the analysis of silicate
samples, but can also be used as an RM for the analysis of non-metalliferous raw materials and
geochemical prospecting samples. Orders of magnitude for Li, F, S, Y, Nb, Gd, Tb, Tm, Lu and U
are available from SABS. :

Certified concentrations (ug/g dry weight unless noted):

Component Value Component Value Component Valus

H,0* (%) 0.22 K,O (%) 15.35 G BER
CO, (%) 0.09 © CaO (%) 0.68 Ho 530
NaO (%) 0.43 Ti 265 2’0 y 63 o7
MgO (%) 0.46 v 10 a0 (%) :
Cr 12 Ba 2400
ALO, (%)  17.34
Si0, (% 63.63 Mn 80 ce 1.9
19, (%) : FeO (%) 0.30 Eu 0.30
P20s (%) 0.12 Fe,04 (%) 1.11 Th - 1.0

Noncertified concentrations (ug/g dry weight unless noted):

Component  Value Component  Value Component - Value

Co 3 La 5 Yb 0.07
Ni 7 Nd 6 Pb 5

Zn , 10 Sm 1

Zr 33 Dy 0.4

Order information:

SARM 2 can be purchased for US$113 per unit (100 g). Price subject to change. Please contact
SABS,

Reference:
South African Committee for Certified Reference Materials (1990) Catalogue of certified

reference materials. South Africa Bureau of Standards, Private Bag X191, Pretoria, Transvaal
0001, South Africa. 36 pp.
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SARM 3

Lujaurite
South Africa Bureau of Standards (South Africa)

Description:

SARM 3 (NIM-L) is one of six materials in the NIMROC series. This rock-type Is a Lujaurite and
is an undersaturated igneous rock which consists of nepheline, sphene, aegirine, magnetite, and
some feldspar. This reference material is useful for the analysis of silicate rocks, but can be
used in the analysis of some non-metalliferous ores and for geochemical exploration reference
material. Because of its unusual trace element concentrations it is also a valuable trace element
reference material. Orders of magnitude for Co, Ni, Gd, Dy and Tm are available from SABS.

Certified concentrations (ug/g dry weight unless noted):

Component Value Component Value Component Value

H,O* (%) . 2,31 Ti02 (%6} 0.48 Y 22

CO, (%) 0.17 Ti 2900 ZrO, (%) 1.49

F (%) 0.44 Vv 81 Zr 11000

Na,O (%) 8.37 MnQ (%) 0.77 _ Nb,Og (%) 0.14

MgO (%) 0.28 Mn 6000 No 960

ALO, (%)  13.64 FeO (%) 1.13 Ba 450

Si0, (%)  52.40 Fo,0, (%)  8.78 Nd 48

p 260 Cu 13 E 1.2

Cl (%) 0.12 Zn 395 Pb 43

(-] .

K,O (%) 551 Rb 190 Th 66
Sr0 (%) 0.54 u 14

CaQ (%) 3.22 Sr 4800

Noncertified concentrations (ug/g dry weight unless noted):

Component Value Component Value Component Value

Li 48 La 250 Tb 0.7
8 650 Ce 240 Lu 0.4
Cr 10 - Yb 3

Ga 54 Sm 5

Order information:

-SARM 3 can be purchased for US$113 per unit (100 g). Price subject to change, Please contact
SABS.

Reference:

South African Committee for Certified Reference Materials {1990) Catalogue of certified

reference materials. South Africa Bureau of Standards, Private Bag X191, Pretoria, Transvaal
0001, South Africa. 36 pp.
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Norite
South Africa Bureau of Standards (South Africa)

Description:

SARM 4 (NIM-N) is one of six materials in the NIMROC series. This rock-type is a norite which
consists of orthopyroxene, plagioclase, magnetite, ilmenite, and clinopyroxene and minor

amounts of quartz and alteration products. It is a useful silicate reference material for

intermediate rocks but is also used for the analysis of geochemical exploration samples. Orders
of magnitude for Li, F, S, Rb, Nb, Gd, Tb, Dy, Tm, Pb, Th and U are available from SABS.

Certified concentrations (pglj dry weight unless noted):

Component Value Compaonent Value Component Value
H,O* (%) 0.33 Ti | 1200 u 14
Na,O (%) 2.46 TiO, (%) 0.20 Zn 68
MgO (%) 750 -V 220 Ga 16
Al,O, (%) 16.50 Mn 1400, Sr 260
SI0, (%) 52.64 MnO (%) 0.18 Ba 102
N FeO (%) 7.47 Bu 0.63

KoO (%) 0.25 o 58

Ca0 (%) : 11.50 Ni 120

Noncertified concentrations (ng/g dry weight unless noted):

Component  Value Component Value . Component Value

CO, (%) 0.10 Zr 23 Nd 3

P 130 Y 7 Sm 0.8

Cr 30 Ce 6 Yb 0.7
3 Lu 0.2

Fe,04 (%) 0.8 La
Order information:

SARM 4 can be purchased fo} US$113 per unit (100 g). Price subject to change. Please contact
SABS.

Reference:
South African Committee for Certified Reference Materials (1990) Catalogue of certified

reierence materials, South Africa Bureau of Standards, Private Bag X191, Pretoria, Transvaal
0001, South Africa. 36 pp.
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SARM 5

Pyroxenite
~South Africa Bureau of Standards (South Africa}

Description:

SARM & (NIM-P) is one of six materials in the NIMROC series. This rock-type is a pyroxenite
which consists of orthopyroxene, clinopyroxene, and plagioclase and minor amounts of olivine
and chromite. This reference material is used for the analysis of mafic silicate rocks but can
also be used for the analysis of geochemical exploration samples. Orders of magnitude for Li, F,
8, Rb, Zr, Nb, Ce, Nd, Sm, Gd, Tb, Dy, Tm, Lu, Pb, Th and U are available from SABS.

Certified concentrations (ug/g dry weight unless noted):

Component Value Component  Value Cornponent Value
H,O* (%) 0.28 Ti 1200 Cr . 24000
Na,O (%) 0.37 TiO, (%) 0.20 Cry,05 (%) 3.50
MgQO (%) 25.33 \J 230 Ni 555
Al,O4 (%) 4.18 Mn 1700 Cu . 18
SIO, (%) 51.10 MnO (%) 0.22 Zn 100

P 90 FeO (%) 10.59 Sr 32

-/
CaO (%) 2.66 1

Noncertifisd concentrations (pg/lg dry weight uﬁléss hoted):

Component Value . Component Value
CO; (%) 0.08 La 2
Ga 8 Yb 0.6
Y 5 Eit 0.2

Order information:

SARM 5 can be purchased for US$113 per unit (100 g). Price subject to change. Please contact
SABS.

Reference:

South African Committee for Certified Reference Materials (1990) Catalogus of certified

reference materials. South Africa Bureau of Standards, Private Bag X191, Pretoria, Transvaal
0001, South Africa. 36 pp.
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SARM 6

Dunite
South Africa Bureau of Standards {South Africa)

Description:

SARM 6 (NIM-D) is one of six materials in the NIMROC series. This rock-type is a dunite and
consists of olivine and orthopyroxene and minor amounts of clinopyroxene, plagioclase, and
chromite. This reference material is used in the analysis of basic silicate rock samples and can
also be used for the analysis of non-metalliferous ores and geochemical exploration samples.
Orders of magnitude for Li, F, S, Ga, Rb, Y, Zr, Nb, Ce, Nd, Sm, Eu, Gd, Tb, Dy, Tm, Yb, Lu,
Pb, Th and U are available from SABS,

Certified concentrations {ug/g dry weight unless noted):

Component  Value v 40

Component Value Fe,O,4 (%) 0.71
H 0% (%) 0.30 Co 208
CO, (%) 0.40 Cr 2900 Ni - 2040
MgO (%) 43.51 . Cry05 (%) 0.42 NiO (%) 0.26
Si0, (%) a8.96 Mn 1700 Qu 10
Ca0 (%) 0.28 MnO (%) 0.22 Zn g0
Ti 120 FeO (%) 14.63

Gomponent Value

Noncertified concentrations (ug/g dry weight unless noted):

Component Value Component Value
Na,O (%) 0.04 Sr ‘ 3

P 40 Ba 10
K,O (%) 0.01 La 0.2
AlLO, (%) 0.3

Order information:

SARM 6 can be purchased for US$113 per unit {100 g). Price subject to change. Please contact
SABS.

Reference:
South African Committee for Certified Reference Materials (1990) Catalogue of certified

reference materials. South Africa Bureau of Standards, Private Bag X191, Pretoria, Transvaal
0001, South Africa, 36 pp. :
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SARM 39

Kimberlite

South Africa Bureau of Standards (South Africa)

Description:

SARM 39 comes from the Kimberloy area in the Cape Province. It consists of large round grains
of olivine, ilmenite, garnet, mica and pyroxene which are set in a fine grained micro-
crystalline matrix. Orders of magnitude for As, Ga, Se, W, Au, Br, Cs, Eu, Hf, La, Lu, Sc, Sm,

Ta, Tb, Yb and Sb are avallable from SABS.

Certitied concentrations (ug/g dry weight unless noted):

Component Value Component Value Component Value
MgO (%) 26.24 Y 109 Fo 52
AlL,O, (%) 4,29 Cr,0; (%) 0.19 Sr 1400
Si0, (%) 33.44 MnO (%) 0.17 Y 17
P05 (%) 1.46 Fe,0q (%) 9.29 al 239
K,O (%) 1.04 o 77 g'; e
Ca0 (%) 9.69 Ni 994
TiO, (%) 1.58 Cu 58

Zn 70

Noncertified concentrations (pg/g dry weight unless noted):

Component  Value Component  Value

Na,O (%) 0.5 Mo 5
S (%) 0.15 ' Ce 85
FeQ (%) 4.0 Pb 25
Ga 10 Th 10

Order information:

SARM 39 can be purchased for US$56 per unit (100 g). Price subject to change. Please contact
SABS.

Reference:

South African Committee for Certified Reference Materials (1990) Catalogue of certified
reference materials. South Africa Bureau of Standards, Private Bag X191, Pretoria, Transvaal
0001, South Africa. 36 pp.
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SARM 40

Carbonatite
South Alrica Bureau of Standards (South Africa)

Description:

SARM 40 comes from the Kimberley area in the Cape Province. It consists of large round grains
of olivine, ilmenite, garnet, mica and pyroxene which are set in a fine grained micro-
crystalline matrix. Orders of magnitude for As, Ga, 88, W, Au, Br, Cs, Eu, Hf, La, Lu, 8¢, Sm,
Ta, Tb, Yb and Sb are available from SABS.

Certified concentrations (ug/g dry weight unless noted):

Component Value Component Value
MgO (%) 1.97 MnO (%) 0.18
AlL,O, (%) 0.41 Fe,0j (%) 2.75
Si0, (%) 3.08 Zn 25
P,Og (%) 2.05 . Sr 1600
CaO (%) 49.77 Y 33
Ti0, (%) 0.05 Zr 87

Vv 27

Noncertified concentrations {(ug/g dry weight unless noted):

Component Value Component Value
Na,O (%) 0.05 Ga 10
8 (%) 0.05 Ao 10
K,O (%) 0.03 No 10
Cr 35 Mo 10
FeO (%) 0.4 Ba 810
Co . 20 Ce 160
Ni 25 Po 20
Cu - i0 Th 12

Order Iinformation:

SARM 40 can be purchased for US$56 per unit (100 g). Price subject to change. Please contact
SABS. ‘

Reference:
South African Committee for Certified Reference Materials (1990) Catalogue of certified

reference materials. South Africa Bureau of Standards, Private Bag X191, Pretoria, Transvaal
0001, South Africa. 36 pp.
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SARM 41

Carbonaceous Shale
South Africa Bureau of Standards (South Africa)

Description:

SARM 41 comes from the Marico District of the Transvaal. This is an extremely fine-grained
rock consisting of quartz, sericite, chlorite, clays and carbonaceous materials. Orders of
magnitude for As, Ga, Se, W, Au, Br, Cs, Eu, Hf, La, Lu, 8¢, Sm, Ta, Tb, Yb and Sb are
available from SABS.

Certified concentrations (pgfg dry weight uniess noted):

Component Valus 7 Component Value
Na,O (%) 0.93 Fe,0, (%) 4,23
AlL,O4 (%) 13.50 Ni 122
8i0, (%) 56.67 Cu 53
P,O5 (%) 0.05 2 ;g
K20 (%) 1.39 MgO (%) 8.10
CaO (%) 1.50 Sr 54
TIO, (%) 0.55 Y 17

v 139 Zr 146

Cr 123 No 8
MnO (%) 0.06 Ba 820

Noncertified concentrations (pg/g dry weight unless noted):

Component Value Component Value
S (%) 0.15 Mo 5
FeO (%) 0.3 Cs 60
Co 15 Pb 30
Ga 20 | Th 12

Order Iinformation:

SARM 41 can be purchased for US$56 per unit (100 @). Price subject to change. Please contact
SABS. .

Reference:

South African Committee for Certified Reference Materials (1980) Catalogue of certified

reference materials. Scuth Africa Bureau of Standards, Private Bag X191, Pretoria, Transvaal
0001, South Africa. 36 pp.
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SARM 43

Magnesite
South Africa Bureau of Standards (South Africa)

Description:

SARM 43 comes from the Kaapmuiden area of the Eastern Transvaal. It consists mainly of
magnesite with small amounts of quartz, magnetite, chlorite and secondary hematite. Orders of
magnitude for As, Ga, Se, W, Au, Br, Cs, Eu, Hf, La, Lu, S¢, Sm, Ta, Tb, Yb and Sb are
available from SABS.

Certified concentrations (pg/g dry weight unless noted):

Component Value : Component Value
Si0, (%) 5.99 Ni 252
Ca0 (%) 0.75 © S8r 8
Fe,0; (%) 0.26 MgO (%) 44.11
Co 4

Noncertified concentrations (ug/g dry weight unless noted):

Component Value Component Value
Na,O (%) 0.05 MnO (%) 0.01
AlLO, (%) 0.06 o FeO (%) 0.1
P,0g (%) 0.02 % :5

S (%) 0.04 o b
K?O (%) 0.04 Co 20
TiO, (%) 0.01

Cr 195

Order information:

SARM 43 can be purchased for US$56 per unit (100 g). Price subject to change. Please contact
SABS. ‘

Reference:
South African Committee for Certified Reference Materials {(1990) Catalogue of certified

reference materials. South Africa Bureau of Standards, Private Bag X191, Pretoria, Transvaal
0001, South Africa. 36 pp.
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SARM 44

Sillimanite Schist
South Africa Bureau of Standards {South Africa)

Description:
SARM 44 comes from the Pofadder District in the Northern Cape Province. It consists of

sillimanite, muscovite, biotite, chlorite and magnetite, Orders of magnitude for As, Ga, Se, W,
Au, Br, Cs, Eu, Hf, La, Lu, Sc, Sm, Ta, Tb, Yb and Sb are available from SABS.

Certified concentrations (ug/g dry weight unless noted):

Component Value Component Value Component Value
AlL,O4 (%) 58.80 v 395 St 5
Si0, (%) 34.84 Cr 384 Y 84
P205 (%) 0.10 Mno (%) 0.03 ZI‘ 406 ’
K,O (%) . 0.18 Fe,0, (%) 2.06 N g6
Zn 271 Th 50
CaO (%) 0.14 R 13
TiO, (%) 1.83
Noncertified concentrations (ug/g dry weight unless noted):
Component Value
Ni 15 Mo 15
Na,O (%) 0.05 Cu 10 Ba 50
S (%) 0.03 Ga 55 Ce 220
FeO (%) 1.0 MgQ (%) 0.1 Pb 30
Co 8
Component Value Component Value

Order Iinformation:

SARM 44 can be purchased for US$56 per unit (100 g). Price subject to change. Please contact

SABS.

Reference:

South African Committee for Certified Reference Materials (1990) Catalogue of certified

reference materials. South Africa Bureau of Standards, Private Bag X191,

0001, South Africa. 36 pp.
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SARM 45

Kinzingite
South Africa Bureau of Standards (South Africa)

Description:

SARM 45 comes from the Augrabies area of the Northern Cape Province. It consists primarily
of biotite, quartz, orthoclase, garnet and accessory amounts of epidote, sillimanite, sericite
and chlorite. Orders of magnitude for As, Ga, Se, W, Au, Br, Cs, Eu, Hf, La, Lu, S¢, Sm, Ta,
Tb, Yb and Sb are available from SABS,

Certified concentrations (pg/g dry weight unless noted):

Component Value Component Value Component Value
Na,O (%) 0.84  V 266 Rb 142
Al,03 (%) 26.22 Cr 256 MgO (%) 335
SiO, (%) 49.62 MnO (%3 0.10 Sr g2
P305 (%} 0.08 + Fey04 (%) 12.60 Y 83

co 41 Zr 322
K30 (%) 3.18 NI 4 Zr 22
CaO (%) 0.78 ou 3¢
TiO, (%) 1.82 7n 74

Noncertifled concentrations (ug/g dry weight unless noted):

Component Value Component Value
8 (%) 0.05 _ Ce ' 100

FeO (%) 10.0 Pb 20
Ga 35 Th 21

Ba g0o0

Order information:

SARM 45 can be purchased for US$56 per unit (100 g). Price subject to change. Please contact
SABS.

Reforence:
South African Committee for Certified Reference Materials (1990) Catalogue of certified

reference materials. South Africa Bureau of Standards, Private Bag X191, Pretoria, Transvaal
0001, South Africa. 36 pp. ’
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SARM 47

Serpentinite
South Africa Bureau of Standards (South Africa)

Description:
SARM 47 comes from the M'Sauli mine in the Eastern Transvaal. This is a completsly
serpentinized dunite with ‘antigorite, magnetite, epidote and prehnite present. Orders of

magnitude for As, Ga, Se, W, Au, Br, Cs, Eu, Hf, La, Lu, Sc, Sm, Ta, Tb, Yb and Sb are
available from SABS.

Certified concentrations (Lg/g dry weight unless nofed):

Component Value Component Value
Al O, (%) 1.09 Co 79
8i0, (%) 36,30 Ni 2221
Cr,04 (%) 0.29 Zn 45
MnoO (%) 0.06 ) MgO (%) 42.09
Fe,0; (%) 4.14

Noncertified concentrations (pg/g dry weight unless noted):

Component Value Component Value
Na,O (%) 0.05 FeO (%) 0.4
P,Og (%) 0.02 Cu 5

S (%) 0.02 Ga 5
K,0 (%) 0.02 3 r g
Ca0 (%) 0.1 Ba 75
TiO, (%) 0.01 o 20
Vv 16 Pb 60

Order information:

SARM 47 can be purchased for US$56 per unit (100 g). Price subject to change. Please contact
SABS,

Reference:

South African Committee for Certified Reference Materials (1990) Catalogue of certified
reference materials. South Africa Bureau of Standards, Private Bag X121, Pretoria, Transvaal
0001, South Africa. 36 pp.
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SARM 48

Fluorspar Granite
South Africa Bureau of Standards {South Africa)

Description:

SARM 48 comes from the Buffalo mine in the Northern Transvaal. It consists of quartz,
orthoclase, microcline, albite and smaller amounts of hornblende and fluorite. Orders of
magnitude for As, Ga, Se, W, Au, Br, Cs, Eu, Hi, La, Lu, Sc, Sm, Ta, Tb, Yb and Sh are
available from SABS.

Certified concentrations (ug/g dry weight unless noted):

Component Value Component Vaiue Component Value
Na,O (%) 3.22 Cr 23 Sr 29
AlLO; (%) 11.24 MnO (%) 0.02 Y 436
Si0, (%) 67.11 Fe,04 (%) 0.58 Zr 300
K,O (%) 4.26 Zn 53 No 202
Ca0 (%) 8.90 Fb 291 {.P: 1%
TiO, (%) 0.10 MgQ (%) 0.18

Noncertified concentrations (ug/g dry weight unless noted):

Compenent Value Component Value
P,Og (%) 0.09 Mo 5
v 8 Ba 250
FeO (%) 0.2 Co 850
Cu 10

Order information:

SARM 48 can be purchased for US$56 per unit (100 g). Price subject to change. Please contact
SABS.

Reference:
South African Committee for Certified Reference Materials (1990) Catalogue of certified

reference materials. South Africa Bureau of Standards, Private Bag X191, Pretoria, Transvaal
0001, South Africa. 36 pp.
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SARM 49

Quartz

South Africa Bureau of Standards (South Africa)

Description:

SARM 49 comes from the Pietarsburg area of the Northern Transvaal. Apart from the quariz,
accessory amounts of muscovite, chlorite and sericite are present. Orders of magnitude for
As, Ga, Se, W, Au, Br, Cs, Eu, Hf, La, Lu, Sc, Sm, Ta, Tb, Yb and Sb are available from SABS.
Certified concentrations {ug/g dry weight unless noted):

Component Value

SIO, (%) 99.6

Noncertified concentrations (pg/g dry weight unless noted):

Component Value Component Value
Na,O (%) 0.05 TiO, 0.01
MgO (%) 0.05 MnO (%) 0.01
Al,O5 (%) 0.05 Fe,05 (%) 0.05
K50 (%) 0.01 Sr 5
Ca0 (%) 0.01

Order information:

SARM 49 can be purchased for US$56 per unit (100 g). Price subject to change. Please contact
SABS,

Reference:

South African Commitiee for Certified Reference Materials {1990) Catalogus of certified
reference materials. South Africa Bureau of Standards, Private Bag X191, Pretoria, Transvaal
0001, South Africa. 36 pp.
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SARM 50

Dolerite
South Africa Bureau of Standards (South Africa)

Description:
SARM 50 comes from the Jamestown District of the Eastern Cape Province. It consists n{ainly
of plagioclase and clinopyroxene with minor amounts of olivine, magnetite and ilmenite. Orders

of magnitude for As, Ga, Se, W, Au, Br, Cs, Eu, Hf, La, Lu, Sc, Sm, Ta, Tb, Yb and Sb are
available from SABS.

Certified concentrations {(ug/g dry weight unless noted):

Component Value Component Value Component Value
Na,0 (%) 2.30 v 216 S 3] 14
Al O, (%) 15.28 Cr 357 MgO (%) 7.57

i O % 0.17 9
P,O¢ (%) 0.15 2~3 17 :

2 5 FeO (%) 8.49 Zr 86
K,O (%) 0.61 o 40 Ba 220
Cao (%) 10.80 0] 84

Noncertified concentrations (ug/g dry weight unless noted):

Component Value Component Value
S (%) 0.03 Ce 30
Ni as Pb 25
No 10 : Th 6

Order information:

SARM 50 can be purchased for US$56 per unit (100 g). Price subject to change. Please contact
SABS.

Reference:

South African Committee for Certified Reference Materials (1990) - Catalogue of certified
reference materials. South Africa Bureau of Standards, Private Bag X191, Pretoria, Transvaal
0001, South Africa. 36 pp.
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SCo-1

Cody Shale
US Geological Survey (USA)

Description:

The material for SCo-1 was collected in 1963 from a bulldozer cut in an abandoned road on the
west side of Teapot Dome in Natrona County, Wyoming, USA. 1t is from the upper part of the
Cody Shale, typical of Upper Cretaceous silty marine shales, intermediate between fine-grained
offshore marine shales common farther to the east and the coarser nearshore marine silistones
and sandstone. A complete mineralogical description of this material can be found in Schultz et
al (1976). Values for elemsntal concentrations have been calculated by Abbey (1982, 1983),
Gladney and Goode (1981) and Gladney and Roelandts (1988) using the results of various
analysts. Those calculated by Gladney and Roelandts (1988) are listed below.

Best available concentrations (pg/g dry weight unless noted):

Element Mean Uncertainty (1) Element Mean Uncertainty (&)
Li 45 3 Sr 174 16
Be 1.84 0.20 Y 28 4
B 72 6 Zr 160 - 80
cC 8100 1200 Nb 11 3
O (%) 50.77 - Mo 1.37 0.16
F 770 60 Ru <0.46 -
Na (%) 0.667 0.046 Rh (ng/g) <1.0 -
Mg (%) 1.64 0.11 Pd {ng/g) 1.0 0.3
Al (%) 7.23 0.1 Ag (ng/g) 134 7
Si (%) 29.32 0.31 cd {(ng/g) 140 12
P 900 90 in {ng/g) 110 -
s - 630 90 8n 3.7 0.8
Ci 51 10 Sb 2.50 0.13
K (%) 2.30 0.07 Te (ng/qg) 77 .
Ca (%) 1.87 . 0.14 Cs 7.8 0.7
Sc 10.8 1.1. - Ba 570 30
Ti 3760 390 La 290.5 1.1
v 131 13 Ce : 62 6
Cr 68 5 : Pr 6.6 0.9.
Mn 408 30 Nd 26 2
Fo (%) 3.59 0.13 Sm 5.3 0.3
Co 10.5 0.8 =] 1.19 0.12
Ni 27 4 ad 4.6 0.7
Cu 28.7 1.9 Tb 0.70 0.06
Zn 103 8 Dy 4.2 0.5
Ga 15 3 Ho 0.97 0.06
Go 1.21 - Er 2.5 0.4
As 12.4 1.4 Tm (ng/g) 420 100
Se (ng/g) 890 60 Yb 2.27 0.24
Br 1.03 - Lu {ng/g) 338 33
3 o] 112 4 Hi 4.6 0.3
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8Co-1 (cont.)

Element Mean Uncertainty (1) Element Mean Uncertainty (+)
Ta _ 0.92 - 0.09 - - Hg (ng/q) 52.3 -

w 1.4 0.2 Tl (ng/g) 720 130

Ao <10 - Pb 31 3

Os <22 - Bi (ng/q) 370 70

Ir <6.8 - Th 9.7 0.5

Pt (ng/g) <1 - U 3.0 0.2

Au (ng/g) 2.1 0.4

Major and minor oxide concentrations (%):

Element Mean Uncertainty (+) Element Mean Uncertainty (&)
H,0* 3.69 0.60 Ca0 2.62 0.20
H,O 2.11 0.44 TiO, 0.628 0.065
Co, 2.97 0.44 MnO 0.053 0.004
Ne,O 0.899 0.062 ?’00 2-?3 g-:g
MgO 2.72 0.18 %23 . '
Al,O4 13.67 0.21 g' 8'83? g-gg;
sio, 62.78 0.66 s 0.063 0.008
P,0, 0.206 0.021 :

K,0 2.77 0.08

Order information:

SCo-1 is available for US$65 per bottle. Please contact USGS.

References:

Abbey, §. (1982) An evaluation of USGS IIl. Geostand, Newsletter, 6(1).47-76.

Abbey, S. (1983) Studies in “standard samples” of silicate rocks and minerals 1969-1982.
Paper 83-15, Geological Survey of Canada, Canadian Government Publishing Centre, Supply and
Services Canada, Hull, Quebec, Canada, 114 PP.

Gladney, E. 8., and W. E. Goode (1981) Elemental concentrations in eight new United States
Geological Survey rock standards: a review. Geostand. Newsletter, 5(1):31-64.

Gladney, E. S., and |. Roelandts (1988) 1987 Compilation of elemental concentration data for
USGS BHVO-1, MAG-1, QLO-1, RGM-1, SCo-1, SDC-1, SGR-1 and STM-1. Geogstand,
Newsletter, 12(2):253-362.

Schultz, L. G., H. A, Tourtelot, and F. J. Flanagan (1976) Cody Shale, SCo-1, from Natrona
County, Wyoming. [n: F. J. Flanagan (ed.), Description and analyses of eight new USGS rock

standards, USGS Prof. paper 840, US Government Prinfing Ofiice, Washington, DC, USA, pp.
21-23.
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SDC-1

Mica Schist
US Geological Survey (USA)

Description:

Mica schist was excavated from a sewer tunnel at an estimated depth of 80 ft in the northern
part of Rock Creek Park in Washington, DC, USA. A more complete description of SDC-1,
including mineralogical information, can be found in Flanagan and Carroll (1976). Values for
elemental concentrations have been calculated by Abbey (1982, 1983), Gladney and Goode
(1981) and Gladney and Roelandts {1988) using the results of various analysts. Those
calculated by Gladney and Roelandis (1988) are listed below.

Best available concentrations {(ug/g dry weight unless noted):

Element Mean Uncertainly (%) Element Mean Uncertainty (1)
Li 34 3 Nb 18 3
Be 3.0 0.5 Mo 0.25 0.14
B 12.8 1.8 Ru <0.46 -
c 270 90 Rh (ng/g) <0.1 -
F 595 27 Pd (ng/g) 1.1 -
Na (%) 1.52 0.07 Ag (ng/g) 41 6
Mg (%) 1.02 0.06 Cd (ng/g) 80 50
Al (%) 8.33 0.18 in (ng/g) 120 -
Si (%) 30.75 0.20 Sn 2.98 0.18
P 690 110 ' Sb ' 0.54 0.05
8 650 110 Te (ng/g) 6.2 -
Cl 32 9 Cs 4.0 0.2
K (%) 2.72 0.08 Ba 630 60
Ca (%) 1.00 0.05 La 42 3
Sc 17 2 Ce 93 7
Ti 6050 220 Pr 9.8 1.1
Vv 102 12 Nd 40 4
Cr 64 7 Sm 8.2 0.5
Mn 880 60 Eu 1.71 0.12
Fe (%) 4,82 0.16 - Gd 7.2 0.4
Co 17.9 1.2 Tb 1.18 0.14
Ni 38 8 Dy 6.7 0.9
Cu 30 3 Ho 1.5 0.3
Zn 103 8 Er 4.1 0.7
Ga 21.2 1.4 Tm (ng/q) 650 100
Ge 1.54 - Yb 4.0 0.7
As 0.218 0.012 : Lu (ng/g) 530 110
Se (ng/g) 32 6 Hf 8.3 0.2
Br 0.097 - Ta 1.21 0.1¢9
Rb 127 7 w 0.80 0.06
- 8r 183 9 Re <10 -
Y 40 8 Os <22 -
Zr 290 30 Ir <6.8 -
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SDGC-1 (cont.)

Element Mean Uncertainty (&) Element Mean Uncertainty (1)
Pt (ng/g) 1.1 - Pb 25 2

Au {ng/g) 1.2 0.6 Bi (ng/g) 260 40

T! (ng/g) 700 150 Th 12.1 0.9

Hg (ng/q) 22,7 - U 3.14 0.20

Major and minor oxide concentrations (%):

Element Mean Uncertainty () Element Mean Uncertainty (1)
H,0* 1.81 014 ca0 1.40 0.07
H,O 0.10 0.06 Tio, 1.01 0.04
CO, 0.099 0.033 MnO 0.114 0.008
Na,O 2.05 0.09 IEGOO 3-:2 g-:g
MgO 1.69 0.10 8203 2. :
AlLOy: 15.75 0.34 g' g-ggg g-gg;
Sio, 65.85 0.43 g 0.065 0.011
PoOs 0.158 0.025

K0 3.28 0.10

Order information:

SDC-1 is avallable for US$65 per botile. Please contact USGS. _

References:

Abbey, S. (1982) An evaluation of USGS Ill. Gegstand. Newsletter, 6(1):47-76.

Abbey, 8. (1983) Studies in "standard samples” of silicate rocks and minerals 1969-1982.
Paper 83-15, Geological Survey of Canada, Canadian Government Publishing Centre, Supply and
Services Canada, Hull, Quebec, Canada, 114 pp.

Flanagan, F. J., and G. V. Carroll| (1976) Mica schist, SDC-1, from Rock Creek Park,
Washington, D.C. In: F. J. Flanagan (ed.), Description and analyses of eight new USGS rock

standards, USGS Prof. paper 840, US Government Printing Office, Washington, DC, USA, pp.
29-32,

Gladney, E. S., and W. E. Goode (1981) Elemental concentrations in eight new United States
Geological Survey rock standards: a review. Geostand. Newsleiter, 5(1):31-64.

Gladney, E. 8., and I. Roelandts (1988) 1987 Compilation of elemental concentration data for

USGS BHVO-1, MAG-1, QLO-1, RGM-1, SCo-1, SDC-1, SGR-1 and STM-1. Geostand.
Newslettor, 12(2):253-362.
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SDO-1

Shale
US Geological Survay (USA)

Description:
The material for this reference sample was collected from the Huron Member of the Ohic Shale
near Morehead, KY. It can be used to establish analytical accuracy in the analysis of organic-

and sulfur-rich sedimentary rocks. The sample is moderately radiocactive. The recommended
values from Kane et al. {1990) are listed below.

Best available concentrations (ug/g dry weight unless noted):

Element Mean Uncertainty (%) Element Mean Uncertainty (t)
Li 28.6 5.5 Sn 2.9 1.2
Be 3.3 0.57 Cs 6.9 1.2
B 128 11 " Ba 397 38
Se 13.2 1.5 La 38.5 4.4
Ti 8.3 Ce 79.3 7.8
v 160 21 Pr 8.9 0.66
Cr 66.4 7.6 Nd 36.6 3.3
Co 46.8 6.3 Sm 7.7 0.81
Ni 99.5 9.9 Eu 1.6 0.22
Cu 60.2 9.6 Gd 7.4 1.9
Zn 64.1 6.9 Tb 1.2 0.24
Ga 16.8 1.8 Dy 6.0 0.65
Ge 1.3 Ho 1.2 0.11
As 68.5 8.6 Er 3.6 0.55
Rb 126 3.9 Tm 0.45 0.08
Sr 75.1 11.0 Yb 3.4 0.46
Y 40.6 6.5 Lu 0.54 0.14
Zr 165 24 Hf 4.7 0.75
Nb 11.4 1.2 Ta 1.1 0.13
Mo 134 21 Hg 0.19 0.08
cd <2 - <10 Pb 27.9 5.2
in <0.2 U 48.8 6.5
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8DO-1 (cont.)

Major and minor oxide concentrations (%):

Element Mean Uncertainty (1) Element Mean Uncertainty (i)
H 1.34 0.086 - 8o, 49.28 0.63 .
H,0 1.21 0.50 P,Os 0.11 0.007
c 9.95 0.44 K,0 3.35 0.061
Co, 1.01 0.021 CaO 1.05 0.047
N 0.347 0.043 TiO, 0.71 0.031
Na,O 0.38 0.26 MnO 0.1042 . 0.005
MgO 1.54 0.038 Fe,0, 9.34 0.21
A|203 12.27 0.23 ' 5 ' 5.35 0.044

Order information:
SDO-1 is available for US$65 per bottle. Please contact USGS.

References:

Kane, J. 8., B. F. Arbogast, and J. S. Leventhal (1990) Characterization of Devonian Ohio shale
SDO-1 as a USGS geochemical reference sample. Geostand, Newsletter, 14:169-96.

US Geological Survey (1991) Certificate, rébort of analysis, reference.shale sample SDO-1.
USGS, Reston, VA, USA.
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SDO-1

Terrigenous Clay
State University of Irkutsk (Russia)

Description:

This material was prepared in 1990 and is also known as OOPE101 or CFIM No. 5368-80.

Certified concentrations (ug/g dry weight unless noted):

Component Value
Li 50
Be 1.4
B 50
CO, (%) 6.00
Na,O (%) 4.45
MgO (%) 3.21
Al,O, (%) 12.70
Si0, (%) 41.80
P,05 (%) 0.23
S (%) 0.12
K50 (%) 1.33
Ca0 (%) 9.20
Sc ‘ 23
TiO, (%) 0.73
v 120
Cr 66
MnO (%) 1.04
FeQ (%) 0.6

Mineral composition:
Mineral

Montmorillonite
Hydromica
Calcite

Quartz

Magnesite

Galite

Kaolinite (chlorite)
Amphibole
Plagioclase (bas.)
Feldspar
Accessory minerals

Abs. error

10

0.4

20

Parcent

25 - 30
20 - 25
g - 12
- 12

= O =N Ww®
] [
N oW B~

0.30
0.06

0.06
0.13

0.20
0.01

0.01
0.04

0.15

Component Value
Fe,0, (%) 6.92
Co 38

Ni 190
u 170
n 240
Ga 10
R 28
Sr 500

Y - 30
Zr 80
Mo 4
Sn 2.0
Ba (%) 0.32
La ‘ 13
Ce 25
Yb 3
Pb 10
Th 2.4
LOI (%) 17.5

Granulometric composition:

Fraction size (um)

< 10

10 - 20
20 - 30
30 - 40
40 - 50
50 - 60
60 - 70
70 - 80
> 80
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0.06

4
20
20
20
2
4

Abs. error

50 -

5
10

0.
0.
0.03

3

Percent

44
23
15
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SDO-1 (cont.)

Order Information:

SDO-1 can be purchased for DM375 per unit (100 g). Price subject to change without notice.
Piease contact Breiflander.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Geostands, Newsletter, 18(Special issue):1-158.

Geochemistry Insfitute (19907) Terrigencus clay CRM No. 5368-90 (SDO-1). Certificate. State
University, Irkutsk, Russia. (Available from Brsitldnder, Hamm, Germany.)
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SDO-2 O
)
Volcanogenic Ooze g
State University of Irkutsk (Russia) O
O
Description: O
This material was prepared in 1990 and is also known as OOPE201 or CRM No. 5369-90. 8
Cortified concentrations (ng/g dry weight unless noted): O
Component Value Abs. error Component ~ Value Abs. error (:)
Li 35 8 Feo0p (%)  11.82 0.11 O
Be 1.8 0.6 Co 46 5 Q
CO, (%) 2.40 0.20 Ni 150 20 O ,
Na,O (%) 4.00 0.06 Cu 180 20
MgO (%) 4.58 0.08 Zn 130 20 0O
Al,O, (%) 14.37 0.14 Ga 120 20 O }
Si0, (%) 43.50 0.30 gb " 3; 051 g 005
P,05 (%) 0.27 0.01 Y’ (%) : : O
33 6 1
S (%) 0.17 0.01 71 170 20 O
K20 (%) 1.34 0.04 Mo 1.7 0.3 O
Ca0 (%) 7.83 0.14 Sn 3.3 0.8
Sc 26 5 Ba (%) 0.13 0.01 O
TiO, (%) 2.30 0.03 La 25 6 O
V (%) 0.020 0.002 Ce 50 20
Cr (%) 0.026 0.001 Pb 18 5 O
MnO (%) 0.265 0.006 Th 5 1 O
FeO (%) 2.9 0.3 LOI {%) 9.2 0.3 O
Mineral composition: Granulometric composition: O ;
Mineral Percent Fraction size (um) Percent O
Accessory minerals 2-3 <10 32 O
Amphibole 2-4 10 - 20 28 o)
Bydromica 20 - 25 20 - 30 15 D ‘
Calcite 5-8 30 - 40 9 \ :
Feldspar 10 - 15 40 - 50 6 )|
Fillipsite 2-3 50 - 60 4 O :
Galite 4 -8 60 - 70 3 : |
limenite 4-86 70 - 80 ) O E
Kaolinite (chlorite) 2-4 > 80 1 O
Magnesite 4 -6
Magnetite 7 - 10 )
Montmorillonite 5-10 O
Plagioclase (bas.) 3-5 )
Pyroxene 5-8 )
Quartz 10 - 15 O
Volcani¢ giass 4-8 Q
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SDO-2 (cont.)

Order information:

SDO-2 can be purchased for DM265 per unit {100 g). Price subject to change without notice.
Please contact Breitlander.

Refesrences:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands, Newsletter, 18(Special issue):1-158.

Geochemistry Institute (19907) Volcanogeous ooze CRM No. 5369-90 (SDO-2). Coertificate.
State University, Irkutsk, Russia. (Available from Breitlander, Hamm, Germany.)
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SDO-3

Calcareous Ooze
State University of Irkutsk (Russia)

Description:
This material was prepared in 1990 and is also known as CRM No. 5370-90.

Certified concentrations (ug/g dry weight unless noted):

Component Value Abs. error Component Value Abs. error
Li 13 4 Fe,Og (%) 2.44 0.04
Be 1.0 0.4 Co 12 1
CO, (%) 32.20 0.50 Ni 38 3
Na,O (%) 1.86 0.05 Cu 30 4
MgO (%) 3.44 0.07 Zn 100 10
Al,O, (%) 3.60 - 0.09 Ga 5 2
Si0,, (%) 11.90 0.20 b H 2
P,0g (%) 0.23 0.01 3’ (%) 3'12 ?'01
S (%) 0.19 0.01 Zr 80 10
K50 (%) 0.51 0.02 Mo 4 0.8
Ca0 (%) 39.23 0.32 sn ' 210 30
Sc 6 2 Ba 100 20
TiO, (%) 0.30 0.01 La 7 3

Vv 67 5 Pb 11 4
Cr 34 5 Th 3 1
MnO (%) 0.218 0.006 LOI (%) 36.6 0.7
FeO (%) 0.17 0.06

Mineral composition: Granutometric composition:

Mineral Percent Fraction size (um) Percent
Accessory minerals 1-2 < 10 55

Calcite 65 - 70 -10 - 20 16

Feldspar 3-5 20 - 30 10

Galite 3-5 30 - 40 7
Hydromica 5-8 40 - 50 6

Kaolinite (chiorite) §-7 50 - 60 3
Magnesite §-7 60 - 70 2
Moentmorillonite 1-2 70 - 80 1

Quartz 3-5 > 80 0

Order information:

SDO-3 can be purchased for DM265 per unit (100 g). Price subject to change without notice.
Please contact Breitlander.
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SDO-3 (cont.}

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands, Newsietter, 18(Special issue):1-158.

Geochemistry Institute (18907) Calcareous ooze CRM No. 5370-90 (SDO-3). Certificate. State
University, Irkutsk, Russia. (Available from Breitldinder, Hamm, Germany.)
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SDO-4 - SDO-6

Fe-Mn Nodules
Research Institute of Applied Physics (Russia)

Description:

SDO-4 was collected at 146° 26' W, 9° 50' N, at a depth of 5200 m. The new sample name is
OOPE601. SDO-5 was collected at 153° 22' W, 10° 58' N, at a depth of 4800 m. The new

sample name is OOPE602. No information is available on the collection site of SDO-6. The new
name is OOPE603. )

Certiflsd concentrations (ug/g dry weight unless noted):

Component Value  Abs. error  Value Abs. error Value  Abs. error
SDO-4 SDO-5 SDO-6
Li 140 20 70 10 40 10
CO, (%) 0.43 0.09 0.39 0.08 0.6 0.1
Na,O (%) 2,94 0.05 2.61 0.05 2.4 0.05
MgO (%) 3.40 0.07 2.74 0.06 2.24 0.05
AlLO4.(%) 5.68 0.10 5.21 0.09 5.46 0.09
Si0; (%) 16.60 0.20 16.20 0.20 14.5 0.2
P,O; (%) 0.68 0.02 0.65 0.02 0.8 0.02
S (%) 0.10 0.01 0.12 0.01 - 0.16 0.01
Cl (%) 0.7 0.1 0.8 0.1 0.9 0.1
K0 (%) 1.27 0.03 1.18 ¢.03 0.83 0.03
Ca0 (%) 2.82 0.10 2.77 0.08 3.01 0.1
Sc 11 3 12 3 - 13 4
TiO, (%) 0.74 0.01 1.47 0.02 1.91 0.02
v 430 50 400 40 480 50
Cr 18 3 17 3 19 3
MnO (%} 35.09 0.30 29.91 0.29 25,18 0.28
MnQO, (%) 41.7 0.5 35.8 0.4 31.1 0.4
Fe,04 (%) 9.28 0.07 17.21 0.17 24.87 0.21
Co 2200 70 3100 100 4700 200
Ni 13700 400 8400 300 4200 200
Cu 10100 400 5100 200 2200 100
Zn 1200 100 770 60 580 50
As ‘60 20 110 30 170 40
R 21 4 16 3 10 2
Sr 640 50 500 70 1100 100
Y 110 20 160 30 140 20
Zr 320 20 600 40 600 40
No 20 4 48 8 80 10
‘Mo 520 40 430 40 330 30
Pd 0.003 0.001
Cd 17 4 9 3 5 2
Ba 1800 200 1900 200 1700 200
7o

OOCCLLOLOLLOOOOCOOOLOLOLOOOOOOOOOOVLOOOVOOOOOLOO!




1016101010101 0102010101010101010101010101 0101010101010 01OIOLOLOL0ICLICIVIOICICICIOXOX

SDO-4 - SDO-6 (cont.)

Component

La
Ce
Nd
Sm
Yb
Pt
Au
Pb
Th
U
TOC
LOL (26)

Mineral composition:
Mineral

Montmorillonite
Hydromica
Quartz

Galite
Kaolinite
Pyroxene
Amphibole
Plagioclase
Asbolane
Bernadite
Todorokite
Ferroxygite
Buzerite
Bernessite
Volcanic glass
Magnelite
limenite
Gematite

Amorphous pahse Fe, Mn

Others

Granulometric composition:

Fraction size (pm)

<10

10 - 20
20 - 30
30 - 40
40 - 50
50 - 60
60 - 70
70 - 80
> 80

Value Abs, error Value  Abs. error Value  Abs. error
SDO-4 SDO-5 SDO-6
20 20 150 40 140 40
200 50 500 200 800 200
80 30 150 40 140 40
22 7 40 10 30 10
13 4 21 7 14 4
0.1 0.04 0.19 0.07 0.21 0.07
0.005 0.003 0.008 0.004 0.01 0.006
400 30 710 40 980 50
17 2 31 3 38 4
4 1 5 2 8 2
0.18 0.04 0.18 0.04 0.22 0.05
15.3 0.5 14.8 0.5 13.8 0.4
Percent Percent Percent
10 - 15 5-10 5-10
10 - 15 5-10 5-10
3-5 4-6
1-2 1-2 1-2
5-10 2-5 6 - 10
2-5 2-5
2-5 1-2
4 -7 3-5 2-4
15 - 20 35 - 40 8-12
3-5 4 -6 5-7
15 - 20 3-5 10 - 15
2-4 2-4 4 -7
2-6 5-8
1-3 3-5
2-4 3-5 2-4
1-2 2-5 2-4
1-2 2-4 2-4
2-4
5.8
1-2 2-3 2-3
Percent Percent Percent
47 48 55
20 20 21
13 15 10
8 g 6
6 5 3
3 2 3
2 1 1
1 0 1
0 0 0
a7z




SDO-4 - SDO-8 {cont.)

Order information:

These CRMs can each be purchased for DM265 per unit (50 g). Price subject to change without
notice. Pleasse contact Breitlander,

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands, Newsletter, 18(Special Issue):1-158,

Research Institute of Applied Physics (19907) Fe-Mn nodule CRM No. 5373-90 (SDO-4),

Certificate. Research Institute of Applied Physics, State University of Irkutsk, Russia.
(Available from Breitlinder, Hamm, Germany.}

Research Institute of Applied Physics (1990?) Fe-Mn nodule CRM No. 5374-90 (SDO-5).
Certificate. Research Institute of Applied Physics, State University of Irkutsk, Russia.
(Available from Breitlinder, Hamm, Germany.)

Research lInstitute of Applied Physics (1990?) Fe-Mn nodule CRM No. 5375-90 (SDC-8).
Certificate. Research Institute of Applied Physics, State University of Irkutsk, Russia.
(Available from Breitlinder, Hamm, Germany.)
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SDO-7

Ore Crust

State University of Irkutsk {Russia)

Description:

This material was prepared in 1990 and is also known as CAM No. 5376-90.

Certified concentrations (ug/g dry weight unless noted):

Component

Li

Be

CO, (%)
NagO (%)
MgO (%)
AlL,O4 (%)
Si0, (%)
P20s (%)
S (%)
K;0 (%)
CaO (%)
Sc

TiO, (%)
Vv

Cr

MnO (%)
MnO, (%)
Fe,04 (%)
Co (%)

Ni (%)

Value

19
3
0.50
2.24
2.29
6.71
22.30
1.61
0.16
1.18
5.13
19
1.56
540
67
19.85
24.2
2213
0.27
0.34

Abs. error

4
1
0.10

0.05

0.05
0.12

0.20
0.04

0.01
0.03

0.12

0.02
60

0.24
0.4

.19

0.01
0.02

Component

Cu (%)
Zn (%)
As

Rb

Sr (%)
Y

Zr

No

Mo

Ba (%)
La

Ce (%)
Nd
Sm
Yb

Tl

Pb (%)
Th

U

LOI (%)

373

Value

0.13
0.060
140
19
0.11
160
550
60
350
0.16
120
0.10
100
27
6
100
0.105
28
6
11.4

Abs, arror

0.01
0.005
30
3
0.01
30
40
10
30
0.02
30
0.03
30
8
2
10
0.005
3
2
0.4




SDO-7 (cont.)

Mineral composition: Granulometric compaosition:

Mineral Percent Fraction size (um) Percent

Amorphous phase, ' < 10 63

Fe, Mn 2-4 10 -« 20 18
. Amphibole 2-4- 20 - 30 10

Asbolane 6-10 30 - 40 6

Bernadite 20 - 25 40 - 50 2

Feldspar 2-4 50 - 60 1

Ferroxygite 3-86 60 - 70 o

Galite 12 70 - 80 0

ilmenite 2-4 > 80 0

Kaolinite {chlorite) 6 - 10

Magnetite 4-6

Montmorillonite 10 - 15

Plagioclase (bas.) 3-5

Pyroxene 2-5

Quartz 5-8

Uydromica 5-10

Volcanic glass 1-3

Accessory minerals 1-2

Order information:

SDO-7 can be purchased for DM265 per unit (100 g). Price subject to change without notice.
Please contact Breitlander. '

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands, Newsletter, 18(Special issue):1-158.

Geochemistry Institute (19907) Ore crust. CRM No. 5376-90 (SDO-7). Certificate. State
University, Irkutsk, Russia.
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SDO-8

Siliceous Silt
State University of Irkutsk {Russia)

Description:

This material was prepared in 1990 and is also known as CRM No. 5371-80.

Certified concentrations (ug/g dry weight unless noted):

Component

Li

Be

B

C (%)
€O, (%)
Na,O (%)
MgO (%)
AlL,O, (%)
Si0, (%)
P,Og (%)
S (%)
K;0 (%)
CaO (%)
Sc

TiO, (%)
v

Cr

MnO (%)
FeO (%)
Fe, 04 (%)
Co

Ni

Value

18
1.6
70
0.34
2.70
4.52
3.16
8.96
59.60
0.12
0.17
1.39
6.40
17
0.59
85
80
0.37
1.2
5.05
30

100

Mineral composition:

Mineral

Accessory minerals

Amphibole
Calcite
Galite
Hydromica

Kaolinite {(chlorite)

Magnesite

Abs. error

4
0.5

30
0.06
0.20
0.06
0.06
0.12
0.30
0.01
0.01
0.04
0.13
5
0.01
7

i0
0.02

‘0.2
0.05
4

10

Percent

Component Value Abs. error
Cu 140 20
Zn 90 7
Ga 11 2
As 20 6
R 46 4
Sr 340 40
Y 16 3
Zr 100 10

3 o] 10 2
Mo 2.8 0.5
-8n 3.2 0.8
Cs 3.0 0.7
Ba 0.15 0.02
La 15 4
Ca 33 g
Nd 13 4
Sm 2.5 0.8
Yb 2.2 0.6
Au 0.004 0.002
Pb 24 - B
Th 5 1
W) 1.5 0.7
LOI (%) 9.6 0.3
Mineral Percent
Magnetite 2-4
Montmorillonite 3-55
Plagioclase (bas.) 5-10
Pyroxene 5-7
Quartz 40 - 45
Volcanic glass 5-10
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SDO-8 (cont.)

Granulometric composition:

Fraction size (um) Percent
< 10 42
10 - 20 38
20 - 30 13
30 - 40 4
40 - 50 2
50 - 60 1
60 - 70 0
70 - 80 0
> B0 0

Order information:

SDO-8 can be purchased for DM265 per unit (100 g), Price subject to change without notice.
Please contact Breitlander.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands, Newsletter, 18(Special issue):1-158,

Geochemistry [nstitute {19907) Silicecus silt. CRM No. 5371-90 (SDO-8). Certificate. State
University, Irkutsk, Russia. {Available from Breitldinder, Hamm, Germany.)
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SDO-9

Red Clay (Deep - Water)

State University of Irkutsk (Russia)

Description:

This material was prepared in 1990 and is also known as CRM No. 5372-90.

Certified concentrations (ug/g dry weight unless noted):

Component Value Abs. error Component Value
Li (%) 50 10 Cu 320
Li 60 10 Zn 160
Be - 2.1 0.6 Ga 14

B 70 30 As 32
CO, (%) 1.00 0.10 Fo 90
Na,O (%} 3.50 0.08 Sr 290
MgO (%) 3.7 0.06 Y 150
AL,O (%) 15.97 0.14 & 190
SI0, (%) 48.80 0.30 m | I
P,0s (%) 0.72 0.02 sn 4.0
S (%) 0.15 - 0.01 Cs 5
K0 (%) 2.79 0.06 Ba (%) 0.1
CaO (%) 3.03 0.10 La 80
Sc 32 6 Ce 100
TiO, (%) 0.98 0.01 Sm 20

v 150 20 Yb 15
Cr 90 10 Au 0.005
MnO (%) 1.77 0.03 Pb 62
FeO (%) 0.20 0.06 Th 14
Fe,05 (%) 9.23 0.07 U 2.5
Co 180 20 LOI (%) . 9.3
Ni 370 30

Mineral composition:

Mineral Percent Mineral
Accessory minerals 2-3 Kaolinite {chlorita)
Amorphous phase, Fe, Mn 1 - 2 Magnetite
Amphibole 3-5 Montmorillonite
Feldspar 1-3 Plagioclase (bas.) .
Fillipsite 1-2 Pyroxene
Galite 2-4 Quartz
Hydromica 10 - 15 Volcanic glass
limenite 1-2

377

Abs. error

‘30
20

e

8
7
30
30

n>
o

.01

o
o
[ ]

w ®

Percent

10
1
10
3
6
25
5

- 15
-2

- 15
-5

- 10
- 30
- 10




SDO-9 (cont.)

Granulometric composition:

Fraction size (um) Percent
< 10 61
10 - 20 19
20 - 30 10
30 - 40 4
40 - 50 3
50 - 60 2
60 - 70 1
70 - B0 0
> 80 0]

Order information:

SDO-9 can be purchased for DM265 per unit (100 g). Price subject to change without notice.
Please contact Breitldnder.

References:

Govindaraju, K. (1994} 1994 compilation of working values and sample description for 383

geostandards. Geostands. Newsletter, 18(Special issue):1-158,

Geochemistry |Institute (1990?) Red clay (deep-water). CAM No. 5372-90 {(SDO-9).
Certificate. State University, Irkutsk, Russia. {Available from Breitlander, Hamm, Germany.)
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SDU-1

Dunite Rock Composition
Russian Federation Academy of Sciences {Russia)

Description:

This material was sampled in the coastal outcrop of Lake Balkal (Sakhjurty Setflement of the
Olkhon region, Irkutsk area). This occurrence of dunites is located within the band of
uitrabasitic rocks of the Olkhon region which belong to the Baikal-Muya basitic-ultrabasitic
rock belt of the Baikal highland. The ultrabasitic massifs consist of small blocks and lenses of
uitramafic rocks occurring in highly metamorphic gneiss-carbonate formations of the Lower
Proierozoic age. Rocks are dense, fine-grained, dark-colour with a light greenish hue. This
material was prepared in 1988, It is also known as CRM No. 4233-88.

Certifled concentrations (ug/g dry weight unless noted):

Component Value Abs. error Component Value Abs. error
Li 2.0 0.3 Cr (%) 0.41 0.01
Na,O (%) 0.035 0.005 MnO (%) 0.13 0.01
MgO (%) 41.86 0.28 Fe,04 (%) 8.91 0.07
AlLO, (%) 0.97 0.07 Co 120 - 10
Si0, (%) 39.58 0.13 Ni (%) 0.22 0.01
K,O (%) 0.010  0.001 % gg 4
CaO (%) 1.52 0.07 4

Ge 1.1 0.1
Se 9 1 Sr 18 3
TiO, (%) 0.018 0.002 LO! (%) 6.31 0.06
v 33 5

Information values {ug/g dry weight unless noted):

Component Value

H,0" (%) 0.4
H,0* (%) 4.82
CO, (%) 1.61
P,0; (%) 0.01
S (%) 0.041
FeO (%) 5.54

Mineral composition:

Mineral Percent Mineral Percent
Amphibole 7.19 £ 1.40 Ore 4.89 £ 0.80.
Carbonate 0.81 + 0.30 Orthopyroxene 2.42 + 1.22
Chilorite 2.82 £ 0.85 Serpentine 19.14 £ 6.19
Clinopyrcxene 1.77 = 1.14 Talk 0.18 £ 0.12
Olivine 60.77 £ 6.52
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SDU-1 (cont.)

Granulometric composition:

Fraction size (um) Percent
80 0.03
-80 + 63 4,92
-63 + 50 12.70
-50 + 40 13.65
~-40 68.70

Ore minerals include chrome spinelides and magnetites, the former often replaced by magnetite,

Accessory minerals are single grains of sulphides (pyrrhotite, purite, chalcopyrite), limenite
zZircon, rutile and apatits.

Order information:

SDU-1 can be purchased for DM375 per unit (100 g). Price subject to change without notice.
Please contact Breitlinder,

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands, Newsletter, 18(Special issue):1-158.

Geochemistry Inslitute (19887) Dunite rock compostion. CRM No. 4233-88 (SDU-1).
Certificate. Siberian Branch, Geochemistry Institute, Russian Federation Academy of Sciences,
Irkutsk, Russia. (Available from Breitiander, Hamm, Germany.)
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Albitized Granite
Research Institute of Applisd Physics (Russia)

Description:

The material for SG-1a was collected from the apogranitic massif confined to a dome-like
structure of a large intrusion of Caledonian biotitic granites in Northern Kazakhstan. These are
light-grey, in plases pink, reddish or greenish fine-grained rocks of porphyry appearance. This
material was prepared in 1984. It is also known as CRM No. 520-84n.

Certifisd concentrations (ug/g dry weight unless noted):

Component Value Abs. error ‘Component Value Abs. error
H,O* (%) 0.21 0.04 Rb (%) 0.11 0.01
Li 390 20 Y 62 9
Be 10 1 Zr 690 70
C (%) 0.04 0.01 No 380 30
F (%) 0.30 0.03 Mo 1.0 0.1
Na,O (%) 5.46 0.05 Ag 0.10 0.05
Mgo(%) = 005 . 0.01 Cd 0.20 0.05
AlL,Og (%) 13.84 0.04 Sn 1 2
S0, (%) 73.36 0.08 o 2 :
P,Og (%) 0.013 0.003 la a2 8
8 130 50 Ce 62 6
K,O (%) 4.14 0.06 Pr 5 1
Ca0 (%) 0.14 0.02 Nd 18 2
Sc 5 1 Sm 5 2
TiO, (%) 0.072 0.005 Ho 1.5 - 0.3
Vv 5 1 Tm ‘ 1.1 . 0.3
Cr 12 . Yb 12 6
MnO (%) 0.20 0.01 Lu 1.8 0.5
FeO (%) 1.41 0.05 Ta 24 4
Fe,0, (%) 2.23 0.05 W 2.3 - 0.4
Co 1.4 0.3 Pb 230 20
Ni 11 3 Th 130 10
Cu 31 o U 63 4
Zn 270 30 TOC (%) 0.027 0.003
Ga 40 3 Trace .
G 3.3 0.4 oxides (%) 0.047 0.004
Sr 20 3
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SG-1a {(cont.)

Inférmntlon values (:g/g dry weight unless noted):

B
C (%)
As
Sb
=T
Gd
Tb
Dy
Er
Au
Bi

o - =~ (=]
N

[=]
Q
—

Mineral composition: ~ Granulometric composition:
Mineral Percent Fraction size (um) Percent
Albite 15 - 65 80 - 63 0.4

" Microcline 8- 45 63 - 50 6.6
Quartz 12 - 40 50 - 40 8.7

Biotite 0-5 < 40 84.3
Others 0-3

Order information:

8G-1a can be purchased for DM375 per unit (100 g). Price subject to change without notice.
Piease contact Breitlander.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands. Newslotter, 18(Special issue):1-158.
Geochemistry Institute (19847) Albitized granite CRM No. 520-84n. Certificate. Siberian

Branch, Geochemistry Institute, Russian Federation Academy of Sciences, Irkutsk, Russia.
{Available from Breitldnder, Hamm, Germany.)
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S$G-3

Alkaline Agpaitc Granite

Russian Federation Academy of Sciences (Russia)

Description:

The alkaline agpaitic granite for this CRM was collected from the main phase rocks, the Khan-
Bogda massif of agpaitic granites in Mongolla. These are median- and coarse-grained alkaline
aegirineriebeckite granite of a compact structure and idiomorphic-grained texturs. This
material was prepared in 1985. It is also known as CRM No. 3333-85.

Certified concentrations (ug/g dry weight unless noted):

Component

Li

Be

B

F

Na,O (%)
MgO (%)
Al,O, (%)
8i0, (%)
P,0Og (%)
K50 (%)
CaO (%)
Sc

TiO, (%)

v

Cr

MnO (%)
FeO (%)
Fe,04 (%)
Co

Ni

Cu

Zn

Ga

Value Abs. error
52 4
5 1

11 3

620 50
4.24 0.05
0.10 0.02
10.64 0.07
74.76 0.15
0.024 0.003
4.64 0.06
0.32 0.03
4.6 0.8
0.26 0.01
6 1

31 3
0.120 0.005
1.61 ~ 0.06
4.50 0.07
1.3 0.3
6 1

12 1

140 20

27 4

Component Value

Ge 2.2
Fb 140
Sr 8
Y 60
Zr 470
No 17
Mo ) 1.7
Sn 5
Cs 4.5
Ba g0
La - 45
Ce 90
Sm 10
Yb 7
Lu 0.9
Hf ' 12
Ta 1.1
Nd 50
Pb 10
Eu 0.4
Tb 1.7
Th 8
U 1.8
LOI (%) . 0.27

Information values (pg/g dry weight unless noted):

Component

H,O% (%)
S (%)
As

Br

Valua

0.30

0.016
4
6

Component Value

Ag 0.06
Sb 0.5
Dy 10

w 1.1

383

Abs. eorror

0.4
10
2
12
50
2
0.4
1
0.5
20
5
10




8G-3 (cont.)

Mineral composition:

Mineral Percent
Quartz : 28 - 40
K-feldspar 50 - 65
Albite 1-35
Amphibole 1.8 - 3.6
Pyroxene 1-3

Accesory minerals 0.5 - 15

Order Iinformation:

Granulometric composition:

Fraction size (um) Percent
-80 + 60 2.2
-60 + 50 3.6
-50 4+ 40 5.5
-40 88.7

8G-3 can be purchased for DM375 per unit (100 g). Price subject to change without notice.

Please contact Breitlander.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Geostands. Newsletter, 18(Special issue):1-158.

Geochemistry Institute (19857?) Alkaline agpaitc granite CRM No. 3333-85 (8G-3). Certificate.
Siberian Branch, Geochemisiry Institute, Russian Faderation Academy of Sciences, Irkutsk,
Russia. (Available from Breitlander, Hamm, Germany.)
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SGD-1a

Essexitic

Gabbro

Research Institute of Applied Physics (Russia)

Description:

The essexitic gabbro for this CRM was sampled from the Dalbyrkey massif situated within the
Uruljunguy-Urovsky volcanic zone of the Akatuy magmatic complex in East Trans-Baikal area.
This is a coarse-grained rock of gabbro texturs, partially aitered by sacondary processes. This
material was prepared in 1984, It is also known as CRM No. 521-84n.

Certified concentrations (ug/g dry weight unless noted):

Component

Value
H,O* (%) 0.83
Li 14
Be 20
B 16
C (%) 0.06
F 1200
Na,O (%) 2.82
MgO (%) - 7.0
AlLO, (%) 14.88
SiO, (%) 46.4
P,0g (%) 1,01
S 140
K,O (%) 2.96
Ca0 (%) 10.97
Sc 27
TiO, (%) 1.71
v 240
Cr 55
MnO (%) Q.17
FeO (%) 6.86
Fe,0, (%) 11.66
Co 40
Ni 50
Cu 68
n 120
As 1.8
Ga 19
Ga 1.5
Sr (%) 0.23

Abs. error

0.1
3
0.4
2
0.01
100
0.04
0.1
0.07
0.1
0.03
€0
0.05
0.08
3
0.04
20
4
0.01
0.06
0.24

10
0.2

0.2

0.02

Component

Fb

Y

Zr

No

Mo
Ag’

Sn

Cs

Ba (%)
La

Ce

Pr

Nd

Sm

ST]

&d

Tb

Dy

Ho

Er

Tm

Yb

Ta

w

Pb

Th

U

TOC (%)
Trace
oxides (%)

ass

Value

73
30

240

8

1.5

0.10

3.7

3.8

0.13
80

150

156
70
17
5
10
1.4

O~© MDb

s
mﬂ—‘—‘mmsﬂ—‘m

2.0
0.035

0.047

Abs. error

4
4
20
1
0.5
0.05
0.6
0.4
0.01
20
10
5

-
o

N~ @ o

OO—*NOOU‘IOOO—lpm—l—*
Ln

.003

0.004




SGD-1a (cont.)

lnformailon values (ng/g dry weight):

Cl 0.022

Sb 1.5

Lu 0.3

Au 0.002

Mineral composition: Granulomstric composition:
Mineral Percent Fraction size (um) Percent
Plagioclase 35 - 45 80 - 63 1.1
Olivine -8 63 - 50 5.0
Nephaline -7 50 - 40 7.5
Ore minerals -4 < 40 86.4

Monoclinic pyroxene 1

Lo BEE T S TS NG I S I N A
1
n
w

Potash feldspar - 15
Biotite - 10
Apatite -3
Others -8

Order information:

SGD-1a can be purchased for DM375 per unit (100 g). Price subject to change without notice.
Please contact Breitlander,

References:

Govindaraju, K. (1994) 1894 compilation of working values and sample description for 383

geostandards. Geostands. Newsletter, 18(Special issue):1-158.
Geochemistry Institute (19847) Dolomitized limestone CRM No. 813 {GPOS301). Certificate,

Siberian Branch, Geochemistry Institute, Russian Federation Academy of Sciences, Irkutsk,
Russia. (Available from Breitldnder, Hamm, Germany.) '
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SGH-1

Carbonate Siit (Background)

Russian Federation Academy of Sciences (Russia)

Description:

The carbonate silt with a background content of elements-admixtures was sampled from a
stream of the Aldan region Yakutia. It consists of elastic material of rocks and minerals
representing the hydrological network of the region. This material was prepared in 1985. It is

also known as CRM No. 3131-85 and OOK0303.

Certified concentrations (ug/g dry weight unless noted):

Component Value Abs. error Component Value Abs. error
Li 96 4 Co 21 2

Be 2.4 0.4 Ni 490 4

B 70 20 Cu 37 4
Na,O (%) 0.53 0.02 Zn 50 10
MgQ (%) 6.06 0.11 Ga 11 1
AlLO, (%) 9.48 0.14 o 61 3
SI0, (%) 47.0 0.20 3' (%) L9 0%° 9:004
P,0 (%) 0.18 0.01 7r 130 10
Ko0O (%) 2.26 0.07 Nb 11 1
Ca0Q (%) 7.76 0.10 Mo 2.4 0.4
Sc 11 2 sn 5 1
TiO, (%) 0.50 0.02 Cs 4 1

v 110 10 Ba (%) 0.062 0.003
Cr 68 6 Pb 20 3
MnO (%) 0.30 0.01 LOI (%) 20.10 0.13
Fe,0, (%) 5.92 0.04

Information values (ug/g dry weight unless noted):

Component Value

S (%) 0.037
Ge 1.2
As 16

Ag 0.2
Cd 2.3
La 38

Ce 60

Yb 2.8
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SGH-1 {cont.)

Mineral composition:

Mineral Percent
Dolomite 25
Microcline i
Quartz 24
Rock fragments 50

Order information:

Granulometric composition:

Fraction size (um) Percent
+63 1.3
-63 + 50 1.1
-50 97.1

SGH-1 can be purchased for DM375 per unit (100 ‘g). Price subject to change without notice.

Please contac! Breitlinder.

Refersnces:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Geostands. Newsletter, 18(Special issue):1-158.

Geochemistry Institute (19857) Carbonate siit (background) CRM No. 3131-85 (SGH-1).
Certificate. Siberian Branch, Geochemistry Institute, Russian Federation Academy of Sciences,
Irkutsk, Russia. (Available from Breitlinder, Hamm, Germany.)
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SGH-3

Terrigeneous Background Silt

Russian Federation Academy of Sciences (Russia)

Description:

Terriganous background silt was sampled in the Oymyakon region, Yakutia. This sample consists
of eluvlal loose sediments (subsoil horison) and clastic of rocks and minerals. This material was

prepared in 1985. It is also known as CRM No. 3132-85 and OOK0301.

Cortified concentrations (ug/g dry weight unless noted):

Component Value Abs. error Component Value Abs. error
Li : 71 4 Ni 72 5
Be 2.8 0.5 Cu 48 3

B 70 10 n 120 10
Na,O (%) 1.61 0.05 Ga 16 2
MgO (%) 1.60 0.05 Go 1.6 0.2
Al,O4 (%) 16.48 0.19 b 77 5
SI0, (%) 60.54 0.20 3' 1:8 12
P,0g (%) 0.19 0.01 7r 220 10
K,0 (%) 2.43 0.08 Nb 13 2
Ca0 (%) 0.41 0.03 Mo 2.5 0.3
Sc 20 5 Sn 3.9 0.5
TiO, (%) 0.98 0.03 " Cs 4.1 0.5
Vv 180 20 Ba 570 40
cr 140 10 La 43 4
MnO (%) 0.13 0.01 Yb 4.3 0.6
Fe,0, (%) 8.76 0.08 Pb 23 3

Co 30 4 , LOI (%) 6.78 0.12

Information values (ug/g dry weight unless noted):

Component Value

S (%) 0.027
As 38

Ag 0.17
Cd 0.2
Sb 1.9
Ce 60
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SGH-3 (cont)

Mineral bom‘pdsilioh: ' ‘ ' Granulometric composition:
Mineral Percent Fraction size (um) Percent
Clastic rock 95 +63 2.6
‘Anorthoclase 4.9 -63 + 50 2.0

Quartz 0.1 -50 95.4
Order Information:

SGH-3 can be pﬁréhaséd for DM375 per unit (100 g). Price subject to change without notice.
Please contact Breitlénder.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Geostands. Newsletter, 18(Special issue):1-158.

Geochemistry Institute (19857) Terrigencus background silt CRM No. 3132-85 (SGH-3).

Cortificate. Siberian Branch, Geochemistry Institute, Russian Federation Academy of Sciences,
Irkutsk, Russia. (Available from Breitlinder, Hamm, Germany.)
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SGH-5

Anomalous Siit
Russian Federation Academy of Sciences (Russia)

Description:

This CRM is a composite sample of river silts collected in the Aldan, Oymyakon and Tompon
regions of Yakutia. It has high content of some elements-admixtures. The sample consists of
elastic rocks and minerals. This material was prepared in 1985, It is also known as CRM
No.3133-85 and OOK0302, ’

Certified concentrations (ug/g dry weight uniess noted):

Abs. error

Component Value Abs. error Component Value

Li 37 3 Cu 190 10
Be 3.7 0.4 Zn 0.009 0.001
B 60 10 Ga 16 2
Na,O (%) 2.33 0.06 Ge 1.4 0.2
MgO (%) 2.54 0.06 Fb 120 10
AlLO, (%) 14.40 0.11 Sr 280 30
Si0,, (%) 60.85 0.14 Y 26 6
P,O5 (%) 0.18 0.01 = 232 22
K,0 (%) 3.56 0.09 Mo 10 2
CaC (%) 2.85 0.05 Sn 5 1
Sc 17 4 Cs 5.8 0.6
TiO, (%) 0.62 0.01 Ba 810 70

v 110 10 La 61 4
Cr 88 6 Ce 80 10
MnO (%) 0.087 0.003 Yb 3.3 0.5
Fe,04 (%) 5.45 0.10 Pb 58 5

Co 13 1 LOI (%) 6.39 0.09
Ni 36 3

Information values (ug/g dry weight unless noted):

Component-  Value

S 0.10

As 0.043

Ag 0.8

Cd 1.5
15

Sb
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SGH-5 (cont)

Mineral composition: Granulometric composition:
Mineral Percent Fraction size (pm) Percent
Rock fragments 80 +63 0.6
Quartz 15 -63 + 50 0.4
Dolomite 5 -50 99.0

Order information:

SGH-5 can be purchased for DM375 per unit (100 g). Price subject to change without notice.
Please contact Breitldnder.

References:

Govindaraju, K. (1994) 1994 compilation' of working values and sample description for 383

geostandards. Geostands. Newsletier, 18(Special issue):1-158.

Geochemistry Institute (1985?) Anomalous silt CRM No, 3133-85 (SGH-5). Cerlificate.
Siberian Branch, Geochemistry Institute, Russian Federation Academy of Sciences, lrkutsk,
Russia. (Available from Breitlander, Hamm, Germany.)
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SGHM-1

Carbonate-Silicate Loose Sediments

Russian Federation Academy of Sciences (Russia)

Description:

The material for this CRM was collected from loose formations of the subsoil horizon in the
Aldan region, Yakutia.lt is a fine sand - clay fraction of eluvial-deluvial deposits. This material

was prepared in 1986 and is also known as CRAM No. 3483-86 and QOK0202.

Certified concentrations (ug/g dry weight unless noted):

Component Value Abs. error Component Value . Abs. error
Li 100 10 Fe,0, (%) 4,62 0.06
Be 2.0 0.4 Co 14 2
Na,O (%) 0.87 0.05 Ni 33 6
MgO (%) 5.82 0.10 Cu 48 5
AlL,O4 (%) 11.80 0.13 Zn 50 10
8i0, (%) 45.59 . 0.29 Ga 12 2
P,O5 (%) 0.15 0.01 R 90 10

S (%) 0.05 0.01 ,]S,' (%) ,00%0 9004
Ko0 (%) 2.96 0.07 7r 140 50
CaO (%) 7.05 0.20 Nb 12 o

Se 9 2 Sn 3.7 0.5
TiO, (%) 0.63 0.04 Ba (%) 0.047 0.007
v 90 10 La an 2

Cr 66 7 Yb 2.5 0.3
MnO (%) 0.073 0.004 Ph 16 3

Information values (ug/g dry weight unless noted):

Component Value

B 90
FeO (%) 1.3
As 40
Mo 1.5
Ag 0.5
Cd 2
LOI (%) 20.33
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SGHM-1 (cont.)

Mineral composition:

Mineral

Accessory minerals
Calcite

Clay particles

, Coaly substance
Dolomite
Feldspar
Magnesite
Magnetite
Micas
Pyroxenes
Quartz

Order Iinformation:

8GHM-1 can be purchased for DM375 per unit (100 g). Price subject to change without notice.

Percent
1-2
1-2
10 - 156
3-5
16 - 20
15 - 20
1-2
2-4
3-5
2-4
30 - 35

Please contact Breitlinder.

Refersnces:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Gegstands, Newsletter, 18(Special issue):1-158.

Geochemiétry Institute (19867) Carbonate-silicate loose sediments. CRM No. 3483-86 (SGHM-
1). Certificate. Siberian Branch, Geochemistry Institute, Russian Federation Academy of

Granulometric composition:

Fraction size (pm)

+80
- 80 + 60
- 60 + 50
= 50 + 40
- 40

Percent

0.02
0.60
2.02
2.88
94.48

Sciences, Irkutsk, Russia. (Available from Breitlinder, Hamm, Germany.)
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SGHM-2

Alume-Silicate Loose Sediments

Russian Federation Academy of Sciences (Russia)

Description:

The material for this CRM was collected from loose formations of the subsoil horison in the
Oymyakon region, Yakutia. It is a fine sand-clay fraction of eluvlal-deluvial deposits. This

material was prepared in 1986 and is also known as CRM No. 3484-86 and Q0K0203.

Certified concentrations (ug/g dry weight uniess noted):

Component Value Abs. error Component Value Abs. error
Li 60 5 Fe,0, (%) 6.33 0.09
Be 2.3 0.4 Co 18 3
Na,O (%) 1.37 0.05 Ni 58 3
MgO (%) 1.53 0.07 Cu 52 4
Al,O4 (%) 16.76 0.18 Zn 90 i0
Si0, (%) 51.95 0.28 Ga 17 2
P05 (%) 0.18 0.01 g: ;gg . ;g--

S (%) 0.05 0.01 v 20 - 10
K,0 (%) - 2.51 0.07 Nb P .
Cal (%) 1.13 0.06 Sn 4.4 0.4
Sc : 15 5 Ba 580 80
TiO, (%) 0.85 0.04 La 34 3

A 140 20 Yb 3.2 0.4
Cr 120 10 Pb 186 3
MnO (%) 0.071 0.002

Information values (ug/g dry weight unless noted):

Component Value

B 80
FeO (%) 2.2
Fe,05 (%) 3.5
As 40

Zr 180

Mo 3

Ag 0.7
Cd 1.8
Au 0.025
LOI (%) 17.17
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SGHM-2 (cont.)

Mineral composition:
Mineral

Clay particles
Coaly substance
Dolomite
Feldspar

Micas

Quartz

Siderite

Order information:

Percent
10 - 15
6-8
10 - 15
20 - 25
5-8
30 - 35
2-4

Granulometric composition:

Fraction size (um) Parcent
+80 0.02
-80 + 60 0.86
-60 + 50 3.90
-50 + 40 7.40
~40 87.82

SGHM-2 can be purchased for DM375 per unit (100 g). Price subject to change without notice.
Please contact Breitlander.

References:

Govindaraju, K. {(1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands, Newsletter, 18(Special issue):1-158.

Geochemistry Institute (19867) Alume-silicate loose sediments. CRM No. 3484-86 (SGHM-2).
Certificate, Siberian Branch, Geochemistry Institute, Russian Federation Academy of Sciences,
Irkutsk, Russia. (Available from Breitlinder, Hamm, Germany.)
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SGHM-3

Carbonate-Silicate Loose Sediments

Russian Federation Academy of Sciences (Russia)

Description:

This CRM is a composite sample of 3 portions of loose sediments from the subsoil horizon
collected in the Aldan region, Yakutia. it is a fine sand-clay fraction of eluvial-deluvial
sediments having high content of some selement-admixtures. This material was prepared in
1986 and Is also known as CRM No. 3485-86 and OOK0204.

Certified concentrations (pg/g dry weight unless noted):

Component Value

Component Value Abs. error

Li 20 2 Co
Be 2.5 0.5 Ni
Na,O (%) 0.61 0.04 Qu
MgO (%) 11.70 0.14 Zn
AlL,O4 (%) 5.03 0.10 Ga
SIO, (%) 25.07 0.29 R
P,O; (%) 1.82 0.05 3'
S (%) 0.05 0.01 Zr
K,O (%) 1.13 0.04 Mo
Ca0 (%) 17.76 0.22. Ag
Sc 9 2 Sn
TiO, (%) 0.27 0.01 Ba
v 70 10 la
Cr 28 3 Yb
MnO (%) 0.50 0.03 Au
Fe,04 (%) 10.59 0.20

Information values {ug/g dry weight unless
Component Value

As 80

FeO (%) 0.24

Fe,0, (%) 10.2

B 14

Nb 7

Cd 3.5

Pb 200

Bi 10

LOI {%) 25.14

397

11
19
260
140
9
40
180
40
70
29
2.6
4
350
260
3.3
1.3

noted):

Abs. error

2
3
20
10
2
10
20
10
10
3
0.4
1
60
20
0.5
0.1




SGHM-3 (cont.)

Mineral composition:
Mineral

Accessory minerals
Apatite

Calcite

Dolomite

Feldspar

Ferric hydroxides
Goethite hydrogoethite
Magnesite
Magnetite

Micas

Pyroxenes

Quartz

Order information:

Percent
1-2
2.4

25 - 30

20 - 25

15 - 20 -
1-2
4-6.

10 - 15
1-2
1-2
2-4

10 - 15

Granulometric compaosition:

Fraction size (um) Percent
+80 0.01
-80 + 60 0.23
-60 + 50 1.82
=50 + 40 2.94

-40 95.00

' 8GHM-3 can be purchased for DM375 per unit (100 g). Price subject to change without notice.
Please contact Brsitlander.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Geostands. Nowsletter, 18(Special issue):1-158.

Geochemistry Institute (19867) Carbonate-silicate loose sediments. CRM No. 3485-86 (SGHM-
3). Certificate. Siberian Branch, Geochemistry Institute, Russian Federation Academy of
Sciences, Irkutsk, Russia. (Available from Breitlinder, Hamm, Germany.)
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SGHM-4

Aluminosilicate Loose Sediments
Russian Federation Academy of Sciences (Russia)

Description:

This CRM is a composite sample of two portions of loose sediments from a subsoil horlzon.
Collected in the Oimyakon region of Yakutia, it is a fine sand-clay fraction of eluvial-deluvia!
deposite having high content of some element admixtures,This material was prepared in 1986

and is also known as CRM No. 3488-86 and OOK0201.

Certified concentrations (ug/g dry weight unless noted):

Component Value - Abs. error Component Value Abs. error
Li 150 10 Co 9 2
Be 3.6 0.6 Ni 25 2
B 160 . 20 Cu : 250 30
Na,O (%) 1.67 0.05 Zn . 390 40
MgO (%) 0.48 0.03 G 16 2
Al,O, (%) 11.29 0.12 : Fo ‘ 190 30
Si0, (%) 70.54 0.27 | 3’ . 2?2 32
P05 (%) 0.28 0.02 2 210 20
S (%) 0.43 0.03 Nb 17 4
KO (%) - 2.21 0.04 Cd 9 1
Ca0 (%) 0.52 0.04 8n 400 400
Sc : 8 - 2 Sb 170 30
TiO, (%) 0.62 0.03 Ba 390 60
v 60 10 La 32 4
Cr 76 5 Yb 2.4 0.2
MnO (%) 0.11 0.0t Pb 110 10
Fe,0, (%) 5.24 0.07

Information values (uglg dry weight unless noted):

Component Value

FeO (%) 1.3
Fe,05 (%) 3.5
As (%) 0.7
Mo 3
Ag 34
Cs i8
Au 1.1
Bi 70
LOI (%) 5.44
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SGHM-4 (cont.)

Mineral composition: . Granulometric composition:
Mineral Percent Fraction size (um) Percent
Accessory minerals 2.4 +80 : 0.03
Feldspar 35 - 45 -80 + 80 0.28
Micas 2-6 <60 + 50 0.87
Quartz 45 - 55 -50 + 40 2.27
-40 96.55

Order information:

SGHM-4 can be purchased for DM375 per unit (100 g). Price subject to change without notice.
Please contact Breitlander.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands, Newsletter, 18(Special issue):1-158.
Geochemistry Institute (19867) Aluminosilicate loose sediments, CRM No. 3486-86 (SGHM-4).

Certificate. Siberian Branch, Geochemistry Institute, Russian Federation Academy of Sciences,
Irkutsk, Russia. (Available from Breitlinder, Hamm, Germany.)
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SGR-1

Green River Shale
US Geological Survey (USA)

Description:

Values for elemental concentrations have been calculated by Abbey (1982, 1983), Gladney and
Goode (1981) and Gladney and Roslandts (1988) using the results of various analysts, Those
calculated by Gladney and Roelandts (1988) are listed below.

Best available concentrations (ng/g dry weight unless noted):

Element Mean Uncertainty (1) Element Mean Uncertainty ()
H (%) 3.04 - Pd (ng/g) 5.2 2.4
Li 147 26 Cd (ng/g) 930 140
Be 1.06 0.16 In (ng/g) 96 -
B 54 3 Sn 1.9 0.6
C 31600 3000 Sb 3.4 0.5
F 1960 240 Te (ng/g) 248 -
Na (%) 2.22 0.10 Cs 5.2 0.3
Mg (%) 2.68 0.12 Ba 290 40
Al (%) 3.45 0.11 La 20.3 1.8
Si (%) 13.19 0.10 Ce 36 4
P 1430 290 Pr 3.9 0.3
s 15300 1100 Nd 15.5 1.7
Cl 32 12 Sm 2.7 0.3
K (%) 1.38 0.08 Eu 0.56 0.09
Ca (%) 5.99 0.12 Gd 2.0 0.4
Sc 4.6 0.7 Tb 0.36 0.04
Ti 1520 150 Dy 1.9 0.3
v 128 6 Ho 0.38 0.05
Cr 32 3 Er 1.11 0.14
Mn 2867 - 34 Tm (ng/g) 170 30
Fe (%) 2.12 0.10 Yo 0.94 0.16
Co 11.8 1.5 Lu (ng/g) 140 30
Ni 29 5 Hf 1.39 0.14
Cu 66 9 Ta 0.42 0.12
Zn 74 9 w 2.57 0.06
Ga 11 2 Re <10 -
Ge 1.6 - Os <22 -
As 67 5 Ir <6.8 -
Se (ng/q) 3500 280 Pt (ng/g) 3.0 -
Ab 83 6 Au (ng/g) 8.9 2.1
Sr 420 30 Hg (ng/g) 313 -
Y 13.0 1.7 Tl {ng/g) 330 -
zZr 53 12 Pb 38 4
Nb 5.2 1.5 Bi (ng/g) 940 80
Mo 35.1 0.9 Th 4,78 0.21
Ru <0.46 - U 5.4 0.4
Rh (ng/g) <0.1 -

401




SGR-1 (cont.)

Major and minor oxide concentrations (%):

Element Mean

Uncertainty (%) Element Mean .  Uncertainty (1)
H,0 0.45 - Cao 8.38 0.17
Na,O 2.99 0.13 "F"e"g ?-2?4 0.004
MgO 4.44 0.20 Fe.0 1.46 )
AlpO5 6.52 0.21 012 8 0.003 110
Sio, 28.24 0.21 F 0.196 0.024
P,0, 0.328 0.066 S 1.53 0.11
K,0 1.66 0.10 :

Order lnfo}mation:

SGR-1 is available for US$65 per bottle. Please contact USGS.

References:

Abbey, 8. (1982) An evaluation of USGS Il Geostand, Newslotter, 6(1):47-76.

Abbey, S. (1983) Studies in *standard samples” of silicate rocks and minerals 1969-1982.

Paper 83-15, 114 pp. Geological Survey of Canada, Canadian Government Publishing Centre,
Supply and Services Canada, Hull, Quebec, Canada. :

- Gladney, E. S., and W. E. Goode (1981) Eiemental concentrations in aight new United States
Geological Survey rock standards: a review. Gaostand. Newslettar, 5{1):31-64.

Gladney, E. S., and i. Roelandts (1988) 1987 Compilation of elemental concentration data for
USGS BHVO-1, MAG-1, QLO-1, RGM-1, SCo-1, SDC-1, SGR-1 and STM-1. Geostand,
Newsletter, 12(2):253-362.
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S1-2

Dolomitic Limestone

Russian Federation Academy of Sciences (Russia)

Description:

This CBM is dolomitized limestone from the Upper Proterozoic rocks of the Timansky ridge,
Komi Autonomous Republic. This stromatolitic limestone is partially dolomitized and marbled,
contains admixtures of quartz, cherty, clayey and micaceous minerals. The rock has a
laminated, spotted and banded structure, and pelitomorphic, in place granular texture. This
material was prepared in 1985 and is also known as CRM No. 3193-85 and GPOS302.

Certified concentrations (pg/g dry weight unless noted):

Component Value Abs. error
Na,O (%) 0.48 0.05
MgO (%) 6.04 0.16
Al,O5 (%) 1.87 0.07
Si0, (%) 12.35 0.09
P,O5 (%) 0.027 . 0.003
K,O (%) 0.49 0.01
CaO (%) 38.48 0.41
TiO, {%) 0.09 0.01
v 24 -5

Cr 13 '3
MnO (%) 0.28 0.02
FeO (%) 1.89 0.06

Information values {ug/g dry weight):

Component Value

Be 10
B 10
Sc 2
Y 9
No 8
Cs 0.7
La 7
Yb 1
Lu 0.1
Th 2
U 1

Component Value Abs. error
Fe,04 (%) 2.48 0.08
Co 2.2 0.2
Ni -7 2
Qu 4 1
Zn 25 5

Ge i8 1

2 4] 15 1

Sr 50 10
SZr 26 a

Ba 60 10
Pb 16 2
LOI {%) 37.46 0.08
403




Si-2 {cont.)

Mineral composition;

Mineral Percent
Accessory minerals 2-4
Feldspar 35 - 45
Micas 2-86
Quartz 45 - 565

Order information:

SI-2 can be purchased for DM375 par unit (100 g). Price subject to change without notice.

Please contact Breitlander.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands, Newsletter, 18(Special issus):1-158.

Geochemistry Institute (19857?) Dolomitic limestone. CRM No. 3193-85 (S1-2). Certificate.
Siberian Branch, Geochemistry Institute, Russian Federation Academy of Sciences, Irkuisk,

Granulometric composition:

Fraction size (pm)

+80
=80 + 60

-60 + 50.

-50 + 40
-40

Russia, {Available from Breitiander, Hamm, Germany.)
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0.03

0.28

0.87
2.27
96.55
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Si-3

Feldspar-bearing Dolomite
Russian Federation Academy of Sciences (Russia)

Description:

This CRM is is feldspar-bearing dolomite is sampled from the core material of the Upper
Proterczoic metamorphic formations of the Timan ridge Komi Autonomous Republic.
Macroscopically, these are pink, pink-grey with a brownish hue marbled rocks having a
homogencus or fine-banded structure and medium-grained texture passing into porphyry-and
heterograncblastic one. This material was prepared in 1985 and is alsoc known as CRM No.
3192-85 and GPOS303.

Certified concentrations (pg/g dry weight unless noted):

Component Value Abs. error Component Value Abs. error
Na,O (%) 1.39 0.05 Co 12 3
MgO (%) 12.85 0.22 Ni 17 4
AlLO; (%) 5.55 0.11 Cu 27 3
Si0, (%) 19.81 0.09 2 g; g
P,O5 (%) 0.063 0.002 S 16 4
K,O (%) 2.74 0.04 Zr 80 10
Ca0 (%) 21.46 0.27 Ba 410 60
TIO, (%) 0.29 0.02 Pb 10 2
Cr 30 4 Th 16 3
MnO (%) 0.29 0.01 LOI (%) 31.87 80
FeO (%) 1.82 0.15

Fe,04 (%) tot  3.19 0.15

Information values (ug/g dry weight):

Component Value

1.5
15
10
40
20
13

2.5

sE<<gug
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SI-3 (cont.)

Mineral composition:

Mineral

Aegirine
Albite

Calcite
Dolomite
Ferric oxides
Hydromicas
K-feldspar
Quartz

Rutile

Sericite

The rock contains accessory qUantities
sulphides, apatite,
sphene, limenlte, and adular.

Order information:

tourmaline,

Granulometric composition:

Fraction size {um) Percent
+80 0.4
-80 + 60 3.9
-60 + 50 5.2
-50 + 40 4.7
-40 85.8

SI-3 can be purchased for DM375 per unit (100 g). Price subject to change without notice.

Please contact Breitlinder.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands, Newslefter, 18(Special issue):1-158.

Geochemistry Institute (19857) Feldspar-bearing dolomite. CRM No. 3192-85 (81-3).

Certificate. Siberian Branch, Geochemistry Institute, Russian Federation Academy of Sciences,
Irkutsk, Russia. (Available from Breitlander, Hamm, Germany.)
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SKD-1

Quartz Diorite

State University -of Irkutsk (Russia)

Description:

This material was prepared in 1981 and is also known as CRM No. 6103-91,

Certified concentrations (pg/g dry weight unless noted):

Component Value Abs. error Component Value Abs. error
Li 30 4 Cu 39 6

Be 2.4 0.4 Zn 71 B

B 46 8 Ca 18 2

F (%) 0.071 0.008 b 83 9
Na,O (%} 8.57 0.15 Sr (%) 0.041 0.005
MgO (%) 3.05 0.12 Y ' 21 4
AlL,O4 (%) 16.56 0.31 Zr 173 20
8i0, (%) 60.45 0.25 No 12 2
P,O; (%) 0.17 0.01 2‘; ;-g g-g
K20 (%) 2.98 0.11 Ba (%) 0.072 0.012
Cal (%) 4.84 0.20 La 27 5

Sc 15 2. Ce 46 9
TiO, (%) 0.86 = 0.05 Nd 24 4

v 96 10 B - ‘ 1.3 0.2
Cr 58 6 Yb 2.1 0.4
MnO (%) 0.086 0.005 Lu 0.3 0.06
FeQ {%) 5.55 0.12 Pb 04 3
Fe,0, (%) 3.79 0.15 Th 6.8 1.0
Co 17 2 LOI (%) 1.59 0.07
Ni 33 3

Information values (ug/g dry weight unless noted):

Component Value Component Value
H,0* (%) 1.8 Pr 4.7
H,0 0.14 . Gd 3.9
CO, (%) 0.18 E‘-” 2-37
S (%) 0.013 y

Ho 0.6
Cl 110 Er 9
Ge 1.4 .

Tm 0.3
As 6

Hf 5
Mo 0.8 Ta 0.8
Ag 0.075 U o
Sb 0.8
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SKD-1 (cont.)

Order Information:

SKD-1 can be purchased for DM375 per unit {100 g). Price subject to change without notice.
Please contact Breitlénder.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands. Newsletter, 18(Special issue):1-158.

Geochemistry Institute (19917) Quartz diorite. CRM No. 6103-91 {SKD-1). Cei;tificate. State
University, Irkutsk, Russia. (Available from Breitiander, Hamm, Germany.)
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SpS

Glass Sand

Institute of Mineral Raw Materials {Czech Republic)

Description:

The approximate composition of this material is 99.5% quartz and 0.4% kaolinite with trace
levels of heavy minerals such as tourmaline, leucoxens, rutile, and others. The granulometric
composition is: larger than 0.090 mm, 2.8%; 0.071 to 0.090 mm, 4.9%; 0.063 to 0.71 mm,
5.3%; 0.040 to 0.63 mm, 9.8%; 0.025 to 0.040 mm, 41.6%; and smaller than 0.025 mm,
35.6%. The material was prepared in 1968.

Attested composition (ug/g dry weight uniess noted):

Component Mean Stand. dev. (%) Component Mean Stand. dev. (%)
Li 5.3 0.8 TiO, (%) 0.035 0.003
Na,0 (%) 0.045 0.005 Fo,0,4 (%) 0.037 0.002
MgO (%) 0.0071 0.0006 Co 0.48 0.08
AlLO, (%) 0.248 0.013 La 249 0.29
SiO, (%) 99.32 . 0.07 Ce 6.0 1.0

K,0 (%) 0.058 0.006 =T 0.068 0.011
Ca0 (%) 0.029 0.006 Th 1.04 0.13

Sc 0.27 0.03 LOI (%) 0.167 0.018

Non-attested composition (ug/g dry weight unless noted):

Component Mean Component Mean Component Mean

B 7.3 8r 3.8 Nd 2.75
P 24.7 Y 7 Sm 0.60
v 1.2 Zr 95 Tb 0.10
Cr 0.65 Nb 0.8 Yb . 0.21
Mn 5.8 Ag <1 Lu 0.052
Ni 2.8 Cd 3.5 Hf 1.7
Cu 9 Sn 4 Ta 0.108
Zn 73 Sb 0.2 w 0.2
Ca 1.3 Cs 0.11 Pb 6.4
b 2.3 Ba 29 U 0.43

Order information:

SpS can bs purchased for DM2385 per unit (100 g). Price subject to change without notice.

. Please contact Breitlinder.

Reference:

Institute of Mineral Raw Materials (19827) Glass sand SpS. Certificate. ST SEV 3534-82,
Institute of Mineral Raw Malterials, Kutna Hora Czech Republic. (Available from Breitlander,
Hamm, Germany.)
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SRM 1c

Argillaceous Limestone

National Institute of Standards and Technelogy (USA)

Description:

The material was provided by Lone Star Industries, Texas. [t was ground, sieved and blended at

NIST.

Certified concentrations {percent):

Componsant Value

Na,O 0.02
MgO 0.42
Al,O, 1.30
SiO, 6.84°
P,Os 0.04
K,0 0.28

Order Information:

Uncertainty (1)

0.01

0.04
0.03

0.08
0.01
0.01

Component

Cx0
TiO,
MnO
Fe,04
SrO

Value

50.3
0.07

0.025
0.55

0.030

Uncertainty (1)

0.3
0.01

0.005
.03

0.005

SRM 1c can be purchased for US$108 per unit (50 g). Price subject to change without notice.

Please contact NIST.

Reference:

National Institute of Standards and Technology (1990) SRM 1c. Argillaceous limestone.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 69b

Bauxite (Arkansas)
National Institute of Standards and Technology (U

Description:

SA)

This SRM is a fine powder with a nominal particle size of <0.08 mm, and is intended for use
primarily in evaluating chemical and instrumental methods of analysis. It is 30% kaolinite, 60%

gibbsite and 10% siderite.
Certified concentrations (percent):

Component Value Uncertainty (+)

MgO 0.085 0.008
Al,O, 48.8 0.2
Si0, 13.43 0.10
P,O; 0.118 0.004
SO, 0.551 0.006
K,0 0.068 0.009
G0 0.13 - 0.02

Order Information:

Component Value

TiO, 1.90
V,05 0.028
Cr,0,4 0.011
MnO 0.110
Fe,0, 7.14
Zn0 0.0035
Zio, 0.29

Uncertainty ()

0.05
0.003
0.002

0.005
0.12

0.0005
0.07

SRM 69b can be purchased for US$125 per unit (60 g). Price subject to change without notice.

Please contact NIST,

Reference:

National Institute' of Standards and Technology (1991) SRM 68b. Bauxite (Arkansas).
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 81a

Glass Sand

National Institute of Standards and Technology (USA)
Description:

This SRM is a fine powder, 95% of the particles are < 106 um..

Recommended concentrations (percent dry welght uniess noted):

Component Value Range
Al,O4 0.66 0.62 - 0.69
TiO, 0.12 0.10 - 0.14
Cr,04 (nofg) 46 33 - 58
Fe,0O4 0.082 0.075 - 0.089
Zro, 0.034 0.025 - 0.042

Order Information:

SAM 81a can be purchased for US$163 per unit (75 g). Price subject to change without notice.
Please contact NIST,

Reference:

National Institute of Standards and Technology (1978) SRM 81a. Glass sand. Certificate of
analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 88b

Dolomitic Limestone

National Institute of Standards and Technology (USA)

Description:

SRM 88b is a powdered dolomitic limestone that has been crushed and passed through a No. 60
sieve (nominal sieve opening of 250 pm). This material was collected near Skokie, lllinois,

USA.

Certified concentrations (percent dry weight):

Oxide Value Uncertainty () Oxide Value Uncertainty ()
CO, 46.37 0.12 K20 0.1030 0.0024
Na,O 0.0290 0.0007 - Cad 29.95 0.05
MgO 21.03 0.07 MnO 0.0180 0.0012
ALO, 0.336 0.013 Fe,04 0.277 ' 0.002
8i0, 1.13 0.02 SrO 0.0076 0.0003
P,Og 0.0044 0.0003 '

Noncertified concentrations (ug/g dry weight unless noted):

Oxide Value Oxide Value
Sc,0,4 0.56 CeO, 4.7
TiO, (%) 0.016 Eu,0, 0.15
Cr,0 3.4  HiO, 0.16
CoO 1.3 ThO, 0.35
Cs,0 0.17 ‘

Order Information:

SAM 88b can be purchased for US$190 per unit (75-g bottle). Price subject to change without
notice. Please contact NIST.

Reference:

National Institute of Standards and Technology (1994) SRM 88b., Dolomitic limestone.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 97b

Flint Clay
National Institute of Standards and Technology (USA)

Description:

SRM 97b is a finely powdered flint clay obtained from a stock pile near the Harbison-Walker
Refractories Co. Mine on Anderson Creek, Pike Township, Clearfield County, Pennsylvania,
USA. Approximately 220 kg of flint clay were air dried and processed by the same method used

to prepare US Geological Survey rock standards. After processing, the material was delivered
to NIST where it was again mixed and bottled,

Certified concentrations (percent dry weight):

Element Valus Uncertainty (1) Element Value Uncertainty (L)
Li 0.055 0.001 Ca 0.0249 0.0026
Na 0.0492 0.0023 Ti 1.43 0.04

Mg 0.113 0.002 Cr 0.0227 0.0012
Al 20.76 0.15 Mn 0.0047 0.0005
Si 19.81 0.04 Fe 0.831 0.008

K 0.513 0.023 Sr 0.0084 0.0002

Noncertified concentrations (ng/g dry weight unless noted):

Element Value ‘ Element Value

P (%) 0.02 Cs 3.4
Sc 22 Ba (%) 0.018
Co 3.8 Sb 2.2
Zn 87 Eu 0.84
Ro as Hf 13

Zr (%) . 0.05 Th 36

Order Information:

SRM 97b can be purchased for US$249 per unit (60 d). Price subject to change without notice.
Please contact NIST.

Reference:

National Institute of Standards and Technology (1988) SRM 97b. Flint clay. Certificate of
analysis. National Institute of Standards and Technology, Gaithershurg, MD, USA,
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SRM 98b

Plastic Clay
National Institute of Standards and Technology (USA)

Description:

SRAM 98b is a finely powdered clay obtainad from the underclay of the Clarion coal bed at the
Harbison-Walker Refractories Co. plant at Cleatfield, Clearfield County, Pennsylvania, USA.
Approximately 220 kg of plastic clay were air dried and processed by the same method used to
prepare US Geological Survey rock standards. After processing, the material was delivered to
NIST where it was again mixed and bottled.

Certified concentrations (percent dry weight):

Element . Value Uncertainty (%) Element Value Uncertainty ()
Li 0.0215 0.0003 Ca 0.0759 0.0035
Na 0.1496 0.0066 Ti 0.809 0.012
Mg ' 0.358 0.012 Cr . ' 0.0119 0.0005
Al 14.30 0.20 Mn 0.0116 0.0005
Si 26.65 0.16 Fe 1.18 0.01

K 2.81 0.07 Sr 0.0188 0.0008

Noncertified concentrations (ug/g dry weight unless not‘ed):

Element Value o Element Value

P (%) 0.03 Sb 1.8
Sc ) 22 Cs 16.5
Co 16.3 Ba (%) 0.07
Zn (%) 0.011 Eu 1.8
Rb (%) 0.018 Hf 7.2
Zr (%) 0.022 ' Th 21

Order Information:

SRM 98b can be purchased for US$249 per unit (60 g). Price subject to change withéut notice.
Please contact NIST.

Reference:

National Institute of Standards and Technology (1988) SRM 98b. Plastic clay. Certificate of
analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 120¢

Florida Phosphate Rock
National Institute of Standards and Technology (USA)

Description:

The material for this SRM was ground and blended. Approximately 70% passed through a 75 um

(200 mesh) screen). Method dependent concentrations are also reported using the procedures of
the Association of Florida Phosphate Chemists.

Certitied concentrations (percent):

Component Value Uhcertainty (1) Component Value Uncertainty (+)
Na,0 0.52 0.02 V,0, 0.016 0.002
Al,O, 1.30 0.04 MnO 0.027 0.002
K,0 0.147 0.004 Fe,04 1.08 0.03
TiO, 0.103 0.006 UsOg - 0.0135 0.0002

Noncertified concentrations (percent):'

Component Value Component Value

S (total) 0.37 As,0, 0.0009
Cr203 0.01 SrO 0.1
CoO 0.001 - PO 0.003
NiC 0.004 MoO, 0.002
Qo 0.0016 Eu,0, 0.0005
mo 0.009

Order information:

SRM 120c can be purchased for US$151 (90 g). Price subject to change without notice. Please
contact NIST. '

Reference:

National Institute of Standards and Technology (1988) SRM 120c¢. Florida phosphate rock.
Certificate of Analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 278

Obsidian Rock
National Institute of Standards and Technology (USA)

Description:

Obsidian rock from Clear Lake, Newberry Crater, Oregon, was crushed, ground, sieved to <200
mesh, and mixed in a cone blender to ensure homogeneity. SRM 278, a natural glass, is
hydroscopic and contains water that cannot be driven off by drying at low temperatures.

Certified concentrations (ug/g dry weight unless noted):

Component  Value Uncertainty (&) Component  Value Uncertainty (%)
Na,O (%) 4.84 0.05 Fe,05 (%) 2.04 0.02

P,Og (%) 0.036 0.003 Ni 3.6 0.3

AlLO, (%)  14.15 0.15 Qu 5.9 0.2

Si0, (%) 73.05 0.13 g‘: ‘2;-: g-?

Ka0. (%) Aol Dage TI 0.54 0.04

Ca0 (%) 0.983 0.002 Pb 16.4 16.4

TiO, (%) 0.245 0.007 Th 12.4 0.3

MnO (%) 0.052 0.002 U 4.58 0.04

FeO (%) 1.36 0.02

Noncertified concentrations (ug/g dry weight unless noted):

Component Value Component Value

B 25 Ba 1140

C (%) 0.05 Ce 62.2
CO, (%) 0.01 Eu 0.84
F (%) 0.05 Sm 5.7
MgO (%) 0.23 Gd 5.3
Sc 5.1 Tb 1.0
Cr 6. Yb 4.5
Co 1. Lu 0.73
Zn 55 Hf 8.4
Sb 1.5 Ta 1.2
Cs 5.5

Order information:

SRM 278 can be purchased for US$209 (35 g). Price subject to change without notice. Please
contact NIST.

Reference:

National Institute of Standards and Technology (1992) Certificate, SRM 278, Obsidian rock.
National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 600

Bauxite (Australian-Darling Range)
National Institute of Standards and Technology (USA)
Description:

This SRM is a fine powder with a nominal particle size of <0.08 mm, and is intended for use
primarily in evaluating chemical and instrumental methods of analysis.

Certitied concentrations (percent):

Companent Value Uncertainty (1) Component Value Uncertainty (&)
Na,0 0.022 0.007 | TiO, 1.31 0.04
MgO 0.05 0.01 V,0;4 0.060 0.007
Al,04 40.0 0.4 Cr,0, 0.024 0.004
80, 20.3 0.4 MnO ‘ 0.013 0.004
PO 0.039 0.007 Fe,0, 17.0 0.3

80, 0.155 0.0086 0 0.003 0.002
K,O 0.23 0.02 Zr0, 0.060 0.009
Cal - 0.22 0.02

Order  Infermation:

SRM 600 can be purchased for US$125 per unit (90 g). Price subject to change without notice.
_ Please contact NIST.

Reference:

National Institute of Standards and Technology (1991) SRM 600. Bauxite (Australian- Darling

Range). Certificate of analysis. National Institute of Standards and Technology, Gaithersburg,
MD, USA. _
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SRM 670

Rutile

National Institute of Standards and Technology (USA)
Description:

This SRM was sieved and blended at NIST.

Certified concentrations (percent):

Compenent Value Uncertainty (1)

Sio, 0.51 0.03
TiO, 96.16 0.12
V,05 0.66 0.05
Cr,04 0.23 0.02
Fe,0, 0.86 0.05
Zro, 0.84 0.05

Order Information:

}

SRM 670 can be purchased for US$131 per unit (90 g). Price subject to change without notice.

Please contact NIST.

Reference:

National Institute of Standards and Technology (1993) SRM 670. Rutile. Certificate of analysis.
National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 688

Basalt Rock
National Institute of Standards and Technology (USA)

Description:
SRM 278 is a finely powdered basalt rock obtained from a Cenozoic basalt flow near Jackpot,
Nevada, USA. Approximately 600 Ibs. of basalt rock were crushed, ground and sieved to <200

mesh. The material was mixed in a cone blender to ensure homogeneity.

Certified concentrations (ug/g dry weight unless noted):

Component Value Uncertainty () Component Value Uncertainty (i)
Na,O (%) 2.15 0.03 MnO (%) 0.167 0.002
AlLO, (%) 17.36 0.09 Fe,05 ( %) 10.35 0.04
8i0, (%) 48.4 0.1 b 1.91 0.01
P,05 (%) 0.134 0.003 g; 1533 g-z

K?O (%) 0.187 0.008 Th 0.33 0.02
TiO, (%) 1.17 0.01 .

Cr 332 9

Noncertified concentrations (pg/g dry weight unless noted):

Component Value Component Value

F (%) 0.02 Ba 200
COy (%) 0.05 - Ce 13.3
MgO (%) 8.4 Sm : 2.79
CaO (%) 12.17 Eu 1.07
Sc 38.1 Th 0.448
Vv 250 . Yb 2.09
Co 49.7 Lu 0.34
Ni 150 Hf 1.6
Cu 96 U 0.37
Zn 58.0

Order information:

SRM €88 can be purchased for US$226 per unit (60 g). Price subject to change without notice.
Please contact NIST.

Reference:

National Institute of Standards and Technology (1981) SRM 688. Basalt rock. Certificate of
analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 694

Western Phosphate Rock
National Institute of Standards and Technology {USA)

Description:

The material for SRM 694 is from Dry Valley Ridge, southwestern Idaho, USA. The matetial

was screened at NIST and the portion passing through a 150 rm sieve was retained, blended and
bottled.

Certifisd concentrations {percent):

Component Value Uncertainty (1) Component Value Uncertainty (1)
F 3.2 0.1 Ca0 43.6 0.4
Na,O 0.88 0.04 V,05 0.31 0.07
MgO 0.33 0.02 MnO 0.0116 0.0012

~AlLO, 1.8 0.1 Fe,0, 0.79 0.06
Si0, 11.2 0.4 Cdo 0.015 0.003
P,04 30.2 0.1 U 0.01414 0.00006
K0 0.51 0.02

Noncertified concentrations (ng/g):

Component Value

TiO, ' 0.11
Cr,0, 0.10
¥ 0.19

Order information:

SRM 694 can be purchased for US$127 per unit {60 g). Price subject to change without notice.
Please contact NIST. .

Reference:

National Institute of Standards and Technology (1993) SRM 694. Western phosphate rock.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 696

Bauxite (Surinam)

National Institute of Standards and Technology (LUSA)

Description:

This SRM is a fine powder with a nominal particle size of <0.08 mm, and is intended for use
primarily in evaluating chemical and instrumental methods of analysis. It is 5% kaclinite, 80%
gibbsite, 10% pyrite and 5% anatase. :

Certified concentrations (percent):

Component Value Uncertainty (&) Component Value Uncertainty (t)

MgO 0.012 0.003 TiO, 2.64 0.05
Al;04 54.5 0.3 V,0; 0.072 0.006
Si0, 3.79 0.10 Cr,0, 0.047 0.003
P205 0.050 0.006 MnO 0.004 0.001
SO, 0.150 0.002 Fe,0, 8.70 0.10
K,0 ' 0.009 0.003 Z0 0.0014 0.0007
Cal . 0.018 0,002 Zr0, 0.14 0.02

Order Information:

SRM 696 can be purchased for US$147 per unit (60 g). Price subject to change without notice.
Please contact NIST.

Reference:

National Institute of Standards and Technology (1991) SRM 696. Bauxite (Surinam). Certificate
of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.

422

COCCOLUOOC CCOCOOCO0O0O0OTO COOCO00OOLOLOVOOOOOOOOO0OOC



»OOOLOLOLLLLLUC

@)

{

-

200000

N
o/

COOCOOOOOOOOOOLCCOOOOOOOL

SRM 697

Bauxite (Dominican)
National Institute of Standards and Technology (USA)

Description:

This SRM is a fine powder with a nominal particle size of <0.08 mm, and is intended for use
primarily in evaluating chemical and Iinstrumental methods of analysis. It is 15% kaolinite, 50%
gibbsite, 10% boshmite, 20% hematite and 5% anatase. ' ‘

Certifled concentrations (percent):

Component Value Uncertainty (+) Component Value Uncertainty (t)
MO 0.18 0.02 Tio, $2.52 0.05
Al,04 45.8 0.2 V,0; 0.063 0.005
SiO, 6.81 0.07 Cr,0, 0.100 0.005
P20Os 0.97 0.06 MnO 0.41 0.03
80, 0.0770 0.0018 Fe,0, 20.0 0.2

K0 0.062 0.007 0 0.037 0.003
(o7 0.71 0.03 ZrQ, 0.065 0.007

Order Information:

SRM 697 can be purchased for US$147 per unit (60 g). Price subject to change without notice.
Please contact NIST,

Reference:

National Institute of Standards and Technology (1991) SRM 697. Bauxite {Dominican).
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 698

Bauxite (Jamalcan)

National Institute of Standards and Technology (USA)

Description:

This SRM is a fine powder with a nominal particle size of <0.08 mm, and is intended for use
primarily in evaluating chemical and instrumental methods_; of analysis. It is 75% gibbsite, 20%

hematite and 5% anatase.

Certified concentrations (percent):

Component Value

MgO 0.058
ALO, 48.2
Si0, 0.69
P.Os . 0.37
SO, 0.143
K,0 0.010
C0 0.62

Order Information:

Uncertainty (%)

0.008
0.4

0.03
0.01
0.004
0.002
0.02

Component Value

TiO, 2.38
V05 0.064
Cr,04 0.080
- MnO 0.38
Fe,0g 19.6
Zo 0.029
210, 0.061

Uncertainty (&)

0.07
0.005
0.006
0.03
0.2
0.002
0.009

SRM 698 can be purchased for US$147 per unit (60 g). Price subject to change without notice.

Please contact NIST.

Reference:

National [nstitute of Standards and Technology (1981) SRM 698. Bauxite (Jamaican).
Coertificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SSL-1

Metamorphic Schist
Russian Federation Academy of Sciences (Russia)

Description:

The metamorphic schist for this CRM was sampled from the Upper Proterozoic outcrop of the
Timan Ridge, Koml Autonomous Republic. This is quart-chlorite-sericite schist with thread-like
intercalations of coaly-clayey composition, finebedded, strongly plicated. It has a fine-banded,
colitie structure and granolepidoblastic texture. This material was prepared in 1985 and is also
known as CRM No. 3151-85.

Certified cohcentrations (ug/g dry weight unless noted):

Component Value Abs. error Component Value Abs. error
Be 3.5 0.7 Fe,0g (%) 7.6 0.1
B 100 20 Co 27 4
Na,O (%) 0.08 0.01 Ni 45 6
MgO (%) 2.52 0.04 Cu 46 B
AL O, (%) 16.71 0.20 Zn | 100 20
8i0, (%) 63.40 0.23 Ro 150 10
P,05 (%) 0.030 0.004 St 39 5
K,O (%) 3.56 0.03 ;r 2;3 12
CaO (%) 0.09 0.02 Nb 18 1

Se 22 2 Ba 950 40
TiO, (%) 1.01 0.04 Co 90 50

Vv 100 10 Yb 5 1

Cr 70 10 Pb 15 i
MnO (%) 0.13 0.01 LOI (%) 4.54 0.11
FeO (%) 4.65 0.17

Information values (ug/g dry, weight):

Component Value

Ga 15
Ge 2
Mo 1.6
Sn 4
Cs 7
Lu 0.6
Th 12
U 2
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88L-1 (cont.)

Mineral composition:

Mineral

Albite

Ankerite

Biotite

Chlorite

Coaly substance
Epidote-zoisite
Ferric hydroxides
Quartz-feldspathic
aggregate

Rutile
Sericite-muscovite

Sulphides and magnetite

amounts,

Order Information:

Percent

0.15
0.7
14.8
26.8
3.7
0.15
0.4

23.4
0.9
28.6

in accessory

Granulometric composition:

Fraction size (um) Percent
+80 0.5
=60 + 50 3.2
=50 + 40 6.8
-40 4.6

(As in certificate. Values seem to be missing.)

S8L-1 can be purchased for DM375 per unit (100 g). Price subject to change without notice:
Please contact Breitlander.

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Gaeostands. Newsletter, 18(Special issue):1-158.

Geochemistry Institute (1985?) Metamorphic schist. CRM No. 3191-85 (SSL-1). Certificate.

Siberian Branch, Geochemistry Institute, Russian Federation Academy of Sciences, Irkutsk,
Russia. (Available from Breitiander, Hamm, Germany.) ’
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® SSV-1
O
@,
‘ Sviatonssite
O Russian Federation Academy of Sciences (Russia)
O Desgcription:
O
(D This material was prepared in 1991 and is also known as CRM No. 6104-91.
() Certified concentrations (ug/g dry weight unless noted):
C’ -Component Value Abs. error Component Value Abs. error
(
S Li 10.5 1.5 Fe,04 (%) 5.41 0.11
O Be 1.9 0.3 Co 8 1
®) Na,O (%) 4.51 0.22 Ni 8.4 1.5
. MgO (%) 1.25 0.07 Cu 5 1
QO ALO, (%) 16.68 0.25 Zn 109 15
O Si0, (%) 57.86 0.29 Ga 17 2
® P,O5 (%) 0.39 0.02 gb %) . 53 5 g 04
T e . .
O K,0 (%) 4.77 0.19 7r 185 20
CaO (%) 6.94 0.22
No 20 4
P Se 4.0 0.7 Mo 1.1 0.2
C) T|02 (/o) 0.78 0.04 Ba 0.69 0.07
' v 79 LR Ce 219 34
O Cr 18 2 Pb 21 4
O MnO (%) 0.14 0.01
FeO (%) 2.51 0.09
Q !
O Information values (ng/g dry weight unless noted):
O Component  Value Component  Value
—
- H,0" (%) 1 0.05 & 10
O H,0* (%) 0.28 b 1.7
O B 7 Dy 6.9
= CO, (%) 0.20 ';0 ;
L) S (%) 0.017 r 9
—~ Go 1.2 Tm 0.45
O As 1 2' Ta 1.8
O Ag 0.02 Lh 1;
O Cs - ! LOI (%) 0.38
O Pr 23
O Order information:
Q) 88V-1 can be purchased for DM375 per unit (100 g). Price subject to change without notice.
O Please contact Breitlander.
@
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88V-1 (cont.)

References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Geostands, Newsletter, 18(Special issue):1-158.

Geochemistry Institute (19917?) Sviatonssite. CRM No. 6104-91 (S8SV-1), Certificate. Siberian

Branch, Geochemistry Institute, Russian Federation Academy of Sciences, [rkutsk, Russia.
{Available from Breitlinder, Hamm, Germany.)
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ST-1a

Trap

Russian Federation Academy of Sciences (Russia)

Description:

This sample was obtained from a large collaction of private samples and sampled from bedded
intrusions of the Siberlan platform. These are mainly fine- and average-grained dolerites and
gabbrodolerites with characteristic ophltic structures. Macroscopically, these are dense,
dark-grey rocks. This material was issued in 1984 and is also known an CRM No. 519-84n.

Certified concentrations (ug/g dry weight unless noted)ﬁ

Component Value Abs. error Component Value Abs. error
H,0* (%) 0.97 0.14 Ge 1.6 0.4
Li 14 2 Rb 16 2
Be 0.9 0.1 Sr 270 30
F 250 50 Y 34 7
Na,O (%) 2.49 0.03 Zr ' 130 10
MgO (%) 5.74 0.07 Nb 8 1
Al,Oy (%) 14.23 0.09 gf ;; g;
SIi0, (%) 491 0.1 Cs 0.9 0.1
P,05 (%) 0.21 0.01 Ba 230 60
8 (%) 0.04 0.01 La 14 2
K50 (%) 0.70 0.01 , Cs 26 7
Ca0 (%) 10.20 0.11 Pr 2.7 0.6
Sc 43 5 Nd 15 5
TiO, (%) 1.85 0.03 Sm 5 2
v © 320 20 Eu 2.3 0.6
Cr 140 10 Yb 3.8 0.8
MnO (%) 0.21 0.01 Lu 0.5 0.1
FeO (%) 10.26 0.11 Ta 1.2 0.4
Fe,04 (%) 15.22 0.14 w 0.7 0.1
Cu 220 20 u _ 0.8 0.2
Zn 150 10 Trace oxides (%) 0.014 0.002
Ga 16 2
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ST-1a (cont.)

Information values (ug/g dry weight unless noted):

Component - Value S Component Value

B 7 - Te 1.6

C (%) 0.06 Au 0.05

Cl 430 Gd 5

As 1.5 Dy 5

Ag 0.1 Tb 1

Br 4 Ho 1.3

Cd 0.1  Tm 0.7

Sb 1 :

Fraction size (um) Percent : " Fraction size (um) Percent
olivine 2-18 - BO + B3

llmenite 2-4- - 63 + 50 0.6
Monoclinic pyroxene 10 - 45 - 50 + 40 2.0
Plagioclase 45 - 55 - 40 97.4
Titanomagnetite 3-8

Volcanic glass,
secondary and accessory
minerals 0-8

- Order Information: -
Please contact Breitlander.
-References:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383
geostandards. Geostands. Newsletter, 18(Special issus):1-158.

Geochemistry Institute (19887) Trap, CAM No. 519-84n (ST-1a). Coertificate. Siberian Branch,

Geochemistry Institute, Russian Federation Academy of Sciences, Irkutsk, Russia. {Available
from Breitlander, Hamm, Germany.)
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ST-2

Trap

Russian Federation Academy of Sclences (Fiussia)

Description:

This trap sample was collected from a quarry from the bedded body about 100 m thick near the
town of Tulun, irkutsk. Material was sampled from the middle part of sill and consists of
common differentiates of trappean magma, i.e.,
Macroscopically, these are dense drak-grey rocks. This material was issued in 1984 and is
also known an CRM No. 519-88n.

Certified concentrations (ng/g dry weight unless noted):

Component

Li

Be

Na,O (%)
MgO (%)
Alx03 (%)
Si0; (%)
P205 (%)
K20 (%)
CaO (%)
Sc

TiO, (%)

v
Cr

- MnO (%)

FeO (%)
FBan (%)
Co

Ni

Information values (ug/g dry weight unless noted):

Component

H20* (%)
B

F (%)

Mo

Ag

Sn

Cs

Nd

Value

8.6
0.8
2.32
7.51
14.83
47.99
0.17
0.46
0.42
41
1.59
315
213
0.21
10.33
14.62
52
126

Value

0 88
3.8
0.021
0.93
0.05
2
9

13

Abs. error

13

Component

Cu
Zn
Ga
Ge
Rb
Sr

Y

Zr
Nb
Ba (%)
La
Ce
Sm
Eu
Yb
Lu

U

Component

Tb
Dy
Hf
Ta
Au
Pb
LOI (%6)

431

Value

180
112
17
1.5
11
197
29
125
6
0.0227
8
22
.4
1.4
3.3
0.44
0.45

Value

0.8
5.5

2.9

3.5
0.00286
2

0.42

dolerites with ophitic structure.

Abs. error

17

11
2
0.2

16




ST-2 (cont.) j

Fraction size (um) Percent Fraction size {um) Percent 1
|

Olivine 12.94 t 1.20 >80 0.006

Ore minerals 3.47 + 0.37 -80 + 71 0.024

Mesostasis 4.88 + 0.65 71 + 63 0.04

Monoclinic pyroxene  33.88 + 1,93 -63 + 50 1.13

Plagioclase 44,58 + 1.92 -50 + 40 3.76

Granulometric composition: -40 95.04

Order information:

Please contact Breitlander,
Raferences:

Govindaraju, K. (1994) 1994 compilation of working valuss and sample description for 383

geostandards. Geostands, Newsletter, 18(Special issue):1-158.

Geochemistry Institute (19887) Trap. CRM No. 519-88n (ST-2). Certificate. Siberian Branch,
Geochemistry Institute, Russian Federation Academy of Scisnces, Irkutsk, Hussm {Available
from Breitldander, Hamm, Germany.)
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STM-1

Nepheline Syenite
US Geological Survey (USA)

Description:

The sample of peralkaline nepheline syenite was collected from a sill that underlies Table
Mountain (44° 28.6' N, 123° 50.2' W) in the Qregon Ccast Range, USA. A complete
mineralogical description of this material can be found in Snavely et al. (1976). Values for
elemental concentrations have been calculated by Abbey (1982, 1983), Gladney and Goode
(1981) and Gladney and Roslandts (1988) using the results of various analysts. Those
calculated by Gladney and Roelandts (1988) are listed below.

Best available concentrations (ug/g dry weight unless noted):

Elemsnt Mean Uncertainty (1) Element Mean Uncertainty (t)
Li 32 8 No 268 12
Be 9.6 0.6 Mo 5.2 0.9
B 6.4 1.7 Ru <0.46 -

C 70 40 Rh (ng/g) <0.1 -

F 910 50 Pd (ng/g) 0.4 -
Na (%) 6.63 0.15 Ag (ng/qg) 79 8
Mg (%) 0.061 0.012 Cd (ng/g) 270 60

Al (%) 9.73 0.12 In (no/g) 120 -

Si {%) 27.85 0.23 Sn 6.8 1.2
P 690 60 sb 1.66 0.15
S 43 20 Te (ng/g) 6.0 -

Cl 460 40 Cs 1.54 - 0.08
K (%) 3.55 0.06 Ba 560 60
Ca (%) 0.780 0.042 La 150 6
Sc 0.61 - 0.07 Ce 259 18
Ti 810 70 Pr 19.0 1.4
\' 8.7 5.2 Nd 79 7
Cr 4.3 2.6 Sm 12.6 1.0
Mn 1700 120 Bu 3.6 0.3
Feo (%) 3.65 0.07 Gd 9.5 0.8
Co 0.90 0.15 Tb 1.85 0.186
Ni 3.0 1.6 Dy 8.1 0.5
Cu 4.6 2.0 Ho 1.9 0.4
Zn 235 22 Er 4.2 0.4
Ga 36 5 Tm {ng/g) 690 160
Ge 1.38 - Yb 4.4 0.4
As 4.6 0.6 Lu {ng/g) 600 100
Se (ng/g) 7.7 2.0 Hf 28 2
Br 2.3 1.5 Ta 18.6 1.2
b 118 6 w 3.6 0.4°
Sr 700 30 Re <10 -

Y 46 5 Os <22 -

Zr 1210 120 Ir <6.8 -
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STM-1 (cont.)

Element Mean Uncertainty (%) Element Msan Uncertainty - {1)
Pt (ng/g) <1 - : Pb 17.7 . . 1.8

Au (ng/q) 0.40 .- Bi (ng/g) 130 3o

Tl (ng/g) 260 50 Th 31 3

Hg (ng/g) 15.3 - u 9.06 0.13

Major and minor oxide concentrations (%):

Element Mean Uncertainty (1) Element Mean Uncertainty (1)
H0* 1.50 0.11 K0 4.28 0.07
N T - R
O, 0.026 0.015 V2 0200 0015
Na,0 8.94 0.20 FeO 2.09 0.03
TEQ% hod 0920 Fe,04 2.87 0.02
2>'3 . ' Cl 0.046 0.004
Sloz 59.64 0.49 F ) 0.091 0.005
P,0g 0.158 0.014 S 0.004 0.002

Order information:

STM-1 is available for US$65 per botlle. Please contact USGS.

References:

Abbey, 8. (1982) An evaluation of USGS Iil. Geostand, Newsletter, 6(1):47-76.

Abbey, S. (1983) Studies in "standard samples” of silicate rocks and minerals 1969-1982.
Paper 83-15, 114 pp. Geological Survey of Canada, Canadian Government Publishing Centre
Supply and Services Canada, Hull, Quebac Canada.

Gladney, E. S., and W. E. Goode (1981) Elemental concentrations in eight new United States
Geological Survey rock standards: a review. Geostand. Newsletter, 5(1):31-64.

Gladney, E. 8., and |. Roelandts (1988) 1987 Compilation of elemental concentration data for

USGS BHVO-1, MAG-1, QLC-1, RGM-1, SCo-1, SDC-1, SGR-1 and STM-1. Geostand.
Nowsletter, 12(2):253-362.
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Syenite Rock

Canada Centre for Mineral and Energy Technology (Canada)

Description:

SY-3 is a batch syenite from the same source as SY-2 that was ground autogeneously with
lumps of a concentrate containing uranite, allanite and betafite to increase the concentrations of
U, Th and the rare earths. S8Y-2 was collected in the Bancroft area of eastern Ontario, Canada.

ENRICHED IN RADIOACTIVE MINERALS?

Recommended values (ng/g dry weight uniess noted):

Component © Value Component Value
H,O* (%) 0.42 P,05 (%) 0.54
CO, (%) 0.38 K,0 (%) 4.2
F (%) 0.66 Ca0 (%) 8.26
Na,O (%) 4.15 TiO, (%) 0.15
MgO (%) 2.67 MnO (%) 0.32
AlL,O4 (%) 11.8 FeO (%) 3.58
Si0, (%) 59.68 Fe,05 (%) 2.44
S (%) 0.05

Order Information:

These materials can be purchased for Canadian $105 per unit (100 g). Price subject to change
without notice. Please contact CANMET.

Reference:

Bowman, W. 8. (1994) Catalogue of certified reference materials. CCAMP 94-1E. Canada
Centre for Mineral and Energy Technology, Ottawa, Ontario, Canada. 74 pp.
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SY-4

Diorite Gneiss
Canada Centre for Mineral and Energy Technology (Canada)

Description:

8Y-4 is a diorite gneiss material intended as a replacement for SY-2. In an effort to closely
match the composition of SY-2, CANMET sampled 12 sites in Bancroft, Ontario, and the sample
for this material was collected at an outcrop of the Rosenthal-Reid Lake Belt in Brudenall
Township, Renfrew County, Ontario, Canada. The material was dried, cleaned, broken, crushed
and ground to 74 pm (200 mesh). The powdered material was blended and bottled in 100-g lots.
The powdered material was studied using x-ray diffraction and scanning electron microprobe
analysis and fround to be classed as diorite gneliss. It contains major amounts of oligoclase and
scapolite, and minor amounts of biotite, calcite and analcime, and trace amounts of magnetite
and apatite. Eighty-nine university, commercial, and government laboratories worldwide
participated in an interlaboratory certification program that yielded recommended values for
51 conslituents and provisional values for 14 others.

Recommended values (ug/g dry weight unless noted):

Component Value Uncertainty Component Value Uncertainty
Li 37 2 Sr 1191 12
Be 2.6 0.1 Y 119 ‘ 2
CO, (%) 3.5 0.1 Zr 517 16
Na,O (%) 7.10 0.05 No 13 1
MgO (%) 0.54 0.01 Cs 1.5 0.1
AlLO, (%) 20.69 0.08 E: 3;‘2 f
Si0, (%) 49.9 0.1 Co 122 2
P,05 (%) 0.131 0.004 Pr 15.0 0.2
K50 (%) 1.66 0.02 Nd 57 1
CaO (%) 8.05 0.04 Sm 12.7 0.4
Sc 1.1 0.1 Eu 2.00 0.04
TiO, (%) 0.287 0.003 &d 14.0 0.5
v 8 1.8 Tb 2.6 0.1
Cr 12 1 Dy 18.2 0.6
Mn 819 24 Ho 4.3 0.1
MnO (%) 0.108 0.001 Er -14.2 0.5
Fo (%) 4.2 0.1 Tm 2.3 0.1
FeO (%) 2.86 0.09 Yo 14.8 0.4
Fe,0q (%) 6.21 0.03 Lu 2.1 0.1
Co 2.8 0.2 Hf 10.6 0.4
Ni 9 1 Th 1.4 0.2
Cu 7 1 Ta 0.9 0.1
Ga 35 1 U 0.8 0.1
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8Y-4 (cont.)

Provisional values (ug/g dry weight unless noted):

Component Value Uncertainty Component Value Uncertainty
H,0* (%) 1.0 0.3 ‘ Mg (%) 0.30 0.02
H,O" (%) 0.15 0.05 Na (%) 5.3 0.2
Al (%) 11 1 S (%)- 0.015 0.004
C (%) 1.0 ) 0.1 Ag 0.6 0.186
Ca (%) 5.8 0.3 Br 217 14

F (%) 0.06 0.01 P 532 38

K (%) 1.41 0.03 Sn 7.1 0.6
information wvalues range (ug/g dry weight “unless noted):

Component Value range Component Value range

Cl (%) 0.3 - 0.6 in 0.04 - 0.1

SO, (%) 0.01-  0.08 | Mo 0.2 - 3

As 0.1 - 2 Sb 0.01 - 0.3

B 13 - 18 Sa 0.01 - 4

Bi 0.1 - 0.3 Ti 1500 - 1750

Cd 0.1 - 2 TI 0.2 - ° 0.5

Goe 1 - 4 w 0.2 - 15

Hg 10 - 14

Order information:

These materials can be purchased for Canadian $100 per unit (100 g). Price subject to change

without notice. Please contact CANMET,

Reference:

Bowman, W. S, (1994) Catalogue of certified reference materials. CCRMP 94-1E. Canada

Centre for Mineral and Energy Technology, Ottawa, Ontario, Canada. 74 pp.

Canada Cenire for Mineral and Energy Technology (1995) SY-4. Diorite gneiss reference
material. Canada Centre for Mineral and Energy Technology, Ottawa, Ontario, Canada,
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TDB-1

Diabase Rock PGE Reference Material
Canada Centre for Mineral and Energy Technology (Canada)

Description:

TDB-1 was obtained from Tremblay Lake, Saskatchewan, Canada. This diabase rock is
composed of a siliceous matrix containing numerous small masses, aggregates and discrete
grains of titaniferous magnetite and ilmenite, intimately associated with ferroan titanite.
Several small grains of chalcopyrite and bornite are associated with the oxide aggregates.
Some of the bomite grains are partly replaced by a thin later of coveiline. The siliceous matrix
consists largely of plagioclase feldspar and pyroxene with minor amounts of mica and quariz.

- The raw material was dried, comminuted and sieved to pass a 74 um sieve. Thirty-three
universities, commercial, and government laboratories worldwide participated in the
intercalibration certification program for this material.

Certitied values (ng/g dry weight): Provisional value (ng/g dry weight):
Component Value Uncertainty (i) Component Value

Pd 22.4 1.4 Rh 0.7

Pt 5.8 1.1 Ir 0.15

Au 6.3 1.0 :

Information value (ng/g dry weight):
Ru 0.3

Approximate composition (percent dry weight):

Component Value : ' Component  Value
Na,0 2.2 K50 0.89
Mgl 5.9 Cad 9.6
Al,O, 13.6 TiO, 2.3
Si0, 50.2 MnO - 0.20
P,05 0.23 - Fe,0q 14.4
S {total) 0.03 LOI 0.3

Order information;

This material can be burchased for Canadian $415 per unit (400 g). Price subject to change
without notice. Please contact CANMET.

Reference:

Centre for Mineral and Energy Technology (1994) TDB-1. Diabase rock PGE Reference Material.
- New CCRMP Material announcement sheet. Canada Centre for Mineral and Energy Technology,
Ottawa, Ontario, Ontartio, Canada.
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UB-N

Serpentine

Association Nationale de la Recherche Technique {France)

Description:

The material for this CRM was collected from the col des Bagenelles, Vosges, France.

Recommended values {png/g dry weight unless noted):

Element Value
H,O* (%) 10.84
H,0" (%) 1.26
Li. 27
B 140
CO, (%) 0.39
Na,O (%) 0.10
MgO (%) 35.21
AlL,Og (%) 2.90
SIO, (%) 39.43
P04 (%) 0.04
ct B0O
K,O (%) 0.02
CaO (%) 1.20
v 75
TiO, (%) 0.11

Proposed values (ug/g dry weight unless noted):

Element Value
Be 0.2
F 95

S 200
Sc 13
Ge 0.85
No 0.05

Order Iinformation:

UB-N is available to members of the International Working Group “Anaiytical Standards of,
Minerals, Ores, and Rocks". Membership in the Working Group is US$125. Please contact K.
Govindaraju at Geostandards. Membership dues subject to change without notice. UB-N is

packaged in 30-g units.

Element Value
Cr 2300
MnO (%) 0.12
FeO (%) 2.68
Fe,04 (%) 5.36
Co 100

Ni 2000
Cu 28

n 85
Ga 3
As 10

3 o] 4
Sr 9

Y 2.5
Zr 4
Cs 10
Ba 27

Element Value
Mo 0.55
In 0.015
Sb 0.3
Hf 0.1
Ta 0.02
w 20

439

Element

La
Co
Pr
Nd
Sm
g
Gd
Tb
Dy
Ho
Er
Tm
Yb
Lu
Pb

Element

TI
Bi
Th
U
LOI (%)

.Value

[4)]

n

CO0OO0O000O0O0
o)

WOWON®m—=mW

w® P

Value

0.06
‘0.1

0.07

0.07
12.06




UB-N {cont.)

Refarence:

Govindaraju, K. (1994) 1994 compilation of working values and sample description for 383

geostandards. Geostands, Nowsletter, 18(Special issue):1-158.
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UM-2 and UM-4

Sulphide-bearing Ultramafic Rocks

Canada Centre for Mineral and Energy Technology (Canada)

Description:

UM-2 and UM-4 are from the Werner Lake - Gordon lLake district of northwestern Ontario.
These rock samples are intended as reference matenals for the determination of ascorbic
acid/hydrogen peroxide-soluble copper, nickel, and cobalt in ultramafic rocks to evaluate their
ore potential. Details of the mineralogy of UM-2 and UM-4 are given in Geological Survey of
Canada Paper 71-35, "Three geochemical standards of sulphide-bearing ultramafic rock: UM-1,
UM-2, and UM-4". The following table lists the major and minor elements and are for
information purposes only.

Information values (ug/g unless noted):

GSC values for Cu, Ni and Co by ascorbic acid/hydrogen peroxide method (percent dry weight):

Element UMm-2 UM-4
Cu 0.095 0.054
Ni 0.29 0.19
Co 0.012 0.007

Approximate chemical composition of UM-2 and UM-4 (percent dry weight):

Element UM-2 UM-4 Element UM-2 UM-4
H,0 6.27 4.86 K0 0.11 0.18
Cco, 0.1 0.26 [o¥e) 468 . 6.27
Na,O 0.32 0.45 Tio, 0.24 0.35
MgO 25.45 292.5 Cr,04 1.51 2.59
AlLO, 7.23 8.98 MnO 0.08 © 0.15
Si0, 39.2 39.35 Total Fe as FeQ 12.95 12.8

S 0.94 0.44

Order information:

These materlals can be purchased for Canadian $75 per unit (100 g}). Price subject to change
without notice, Please contact CANMET.

Reference:

Bowman, W. S. (1994) Catalogue of cerilified reference materials. CCRMP 94-1E. Canada
Centre for Mineral and Energy Technology, Ottawa, Ontario, Canada. 74 pp.
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w-2

Diabase

US Geological Survey (USA)

Description:

- Eight hundred pounds of material was eollected from Bull Run Quarry, near Centrevills, VA,
USA, at the same site that the earlier W-1 reference material was obtained and processed for
this standard (Flanagan, 1984). The complete petrology of the material can be found in Chayes
(1951). Original concentration values for various elements was initially provided by Flanagan
(1984). Values for elemental concentrations using the results of various analysts have been
calculated by Abbey (1983), Gladney et al. (1983), Flanagan (1986) and Gladney and Roelandts
{1988). Those calculated by Gladney and Roelandts (1988) are listed below.

Best available concentrations (ng/g dry weight unless noted):

Element

Li

Be

B

C

F

Na (%)
Mg (%)
Al (%)
Si (%)
P

]

Cl

K

Ca (%)
Sc

Ti

v

Cr

Mn

Fa (%)
Co

Ni

Cu

Zn

Ga

Ge

As

Se (ng/g)
Br

Rb

Sr

Y

Zr

Msan

1.04

1.24
102
<2
20
194
24
94

Uncertainty (+)

0.7
0.2
1.30

80

39
0.09
0.11
0.12
0.30

70

28

40

" 210
0.21

180

Element Mean Uncertainty (1)
Nb 7.9 1.4
Mo 0.6 0.4
Pd (ng/g) 11 -
Ag (ng/g) 48 -
Cd (ng/g) 104 27
Sb 0.79 0.17
Te (ng/g) 2.1 -
Cs 0.99 .0.08
Ba ©o182 23
La i 11.4 1.8
Ce 24 2

Pr -5.9 5.2
Nd 14 5
' Sm 3.25 0.23
Eu 1.10 0.08
Gd 3.6 0.5
Tb {(ng/g) 630 120
Dy 3.8 0.4
Ho (ng/g) 760 . 90

Er 2.5 0.6
Tm (ng/g) 380 70
Yb - 2.05 0.12
Lu {ng/g) 330 70

Hi . 2.56 0.14
Ta (ng/g) 500 70

W (ng/g) 263 -

Au (ng/g) 1.2 -

Hg (ng/g) 7.9 -

TI (ng/g) 200 -

Pb 9.3 3.1
Bi (ng/g) 30 -

Th 2.2 0.4
U (ng/q) 530 80
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W-2 (cont.)

Major and minor oxide concentrations (%):

Elemaent Mean Uncertainty (L) Elsment Mean Uncertainty ()
H,O* 0.56  0.04 K,O 0.627 0.025
H,O" 0.23 0.05 CaO 10.87 0.29
Na,O 2.14 0.12 TiO, 1.06 0.03
MgO ' 6.37 - 0,18 MnO © 0.163 0.009
AlL,O, 15.35 0.23 FeO 8.31 ~ 0.08
8i0, 52.44 0.84 Fe,04 1.52 0.14
P,05 0.131 0.016 €0, 0.055 ~0.029

Order Information:
W-2 is available for US$65 per bottle. Please contact USGS,
References:

Abbey, 8. (1983) Studies in "standard samples" of silicate rocks and minerals 1969-1882.
Paper 83-15, 114 pp. Geological Survey of Canada, Canadian Government Publishing Cenire,
Supply and Services Canada, Hull, Quebec, Canada,

Chayes, F. {1951) Modal analyses of the granite and diabase test rocks. U.S. Geol. Survey Prof,
Bull, 980:59-68. U.S. Geological Survey, Reston, VA, USA.

Flanagan, F. J. (1984) Three USGS mafic rock reference samples, W-2, DNC-1, and BIR-1. U8,
Geol, Survey Prof, Bull, 1623:1-12. U.S. Geoclogical Survey, Reston, VA, USA.

Flanagan, F. J. (1986) Additions and corrections for USGS Bulletin 1623, Three USGS mafic
rock reference samples, W-2, DNC-1, and BIR-1. Open file report 86-220. U.8, Geological
Survey, Reston, VA, USA. .

Gladney, E. S., and |. Roelandts {1988) 1987 Compilation of elemental concentration data for
USGS BIR-1, DNC-1 and W-2. Geostand. Newsletter, 12(1):63-118.

Gladney, E. S., C. E. Burns, and |. Roelandts (1983) 1982 Compilation of elemental
concentrations in eleven United States Geological Survey rock standards. Geostands.

Newslotter, 7(1):3-226.

Snavely, P. D., N. 8. MacLeod, F. J. Flanagan, S. Berman, H. G. Neiman, and H. Bastron (1976)
Nepheline syenite, STM-1, from Table Mountain, Oregeon. In: F. J. Flanagan (ed.}, Description
and analyses of eight new USGS rock standards, USGS Prof. paper 840, p. 7-10. US
Government Printing Office, Washington, DC,
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WGB-1

Gabbro Rock PGE Material

Canada Centre for Mineral and Energy Technology (Canada) '

Description:

MGB-1 was obtained from the Wellgreen Complex, Yukon Territory, Canada. The mineralogy of
this material consists of plagioclase feldspar, pyroxene, chlorite, prehnite and calcite. Sulphide
mineralization is sparse and includes chalcopyrite, pyrrhotite, pentlandite and galena. Other
minerals identified include titanite, ilmenite and rutile. Thirty-three universities, commercial,
and government laboratories worldwide participated in the intercalibration certification
program for this material. ‘

Certified values (ng/g dry weight): Provisional value (ng/g dry weight):
Component Value Uncertainty () Component Value

Pd : 13.9 2.1 Rh : 0.32

Pt 6.1 1.6 ir 0.33

Au 2.9 1.1

Information value (ng/g dry weight):
Ru 0.3

Approximate composition (percent dry weight):

- Component Value Component Value
Na,0 2.1 ' - K,0 0.9
MgO 9.4 G0 16.1
AlL,O, 11.0 TiO, 0.9
SiO, 49 MnO 0.1
P,0g 0.09 Fe;04 6.7
[ -0.02 LOI 3.7

Order information:

This material can be purchased for Canadian $350 per unit (400 g). Price subject to change
without notice. Please contact CANMET.,

Reference:

Centre for Mineral and Energy Technology (1994) WGB-1. Gabbro rock PGE Reference Material. -

New CCRMP Material announcement sheet. Canada Centre for Mineral and Energy Technology,
Ottawa, Ontario, Ontario, Canada.
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WMG-1

Mineralized Gabbro PGE Reference Material
Canada Centre for Mineral and Energy Technology (Canada)

Description:

WMG-1 was obtained from the Wallgrean Complex, Yukon Territory, Canada. The mineralogy of
this material consists largely of pyroxene with prehnite, amphibole, chiorite, and accesory
magnetitie,. iimenite, and titanite. and calcite. Mineralization consists chiefly of chalcopyrite,
pyrrhotite, pentiandite, violarite, and altaite. The raw material was dried, comminuted and
sieved to pass a 74 um sieve. Thirty-three universities, commercial, and government
laboratories worldwide participated in the intercalibration certification program for this

material.

Certified values (ng/g dry weight):

Component Value

Ru as
Bh 26
Pd 382
Ir ‘ 46
Pt 731
Au 110

Uncertainty (1)

5
2
13
4
35
11

Provisional value (ng/g dry waight):‘,

Component

Cs

Approximate composition (percent dry weight):

Component Value

Na,O 0.2
MgO 11.5
Al,O,4 8.6
Si0, . 41

s 3.5
P,O4 0.1

Order Iinformation:

Component

K,0
Ca0
Tio,
MnO
Fe,04
LOl

Value

24

Value

0.1

15.0
0.7
0.2

17.0
4.5

This material can be purchased for Canadian $350 per unit (400 g). Price subject to change

without notice. Please contact CANMET.

Reference:

Centre for Mineral and Energy Technology (1994} WMG-1, Mineralized Gabbro PGE Reference
Material. New CCRMP Material announcement sheet. Canada Centre for Mineral and Energy

Technology, Ottawa, Ontario, Ontario, Canada.
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WMS-1

Massive Sulphide PGE Reference Material
Canada Centre for Mineral and Energy Technology (Canada)

Description:

WMS-1 was obtained from the Wellgreen Complex, Yukon Territory, Canada. This material is
omposed largely of sulphides rather than silicates. The sulphides in WMS-1 are massive In
form, intimately associated with one another and composed of pyrrhotite with smaller
quantities of pentlandite, chalcopyrite, minor sphalerite, and galena. The massice sulphides
contain inclusions of magnetite, many of which are severely fractured and veined with
silicates. Other minerals identified include electrum as an inclusion in chalcopyrite, and one
inclusion of altaite, as well as an inclusion of antimonial temagamite in pyrrhotite. Silicates
form a much smaller portion of the material and include an iron aluminum silicate, chlorite,
mica and quartz. The raw material was dried, comminuted and sieved to pass a 74 pm sieve.
Thirty-thres universities, commaercial, and government laboratories worldwide participated in
the intercalibration certification program for this material,

Certified values (ng/g dry weight): Provisional value (ng/g dry welight):
Elehent Value Uncertainty () . Element Valua

Ru 98 186 Os : 119

Rh 225 16

Pd 1185 44

ir 235 25

Pt 1741 142

Au 279 33

Approximate composition (percent dry weight):

Component Value Component Value
MgO 0.2 MO ' 0.1
A|203 1.1 Fe 51
SiO, 4.5 Co 0.2
Ko0 0.08 %I 1.3
CeO 1.6 | 1.3
Ti02 0.07

Order information:

This material can be purchased for Canadian $175 per unit (200 g). Price subject to change
without notice. Please contact CANMET.
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WMS-1 (cont.)

Refersnce:

Centre for Mineral and ‘Energy Technology (1994) WMS-1. Massive sulphide PGE Reference
Material. New CCRMP Material announcement sheet. Canada Centre for Mineral and Energy
Technology, Ottawa, Ontario, Ontario, Canada.
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WPR-1

Altered Peridotite PGE Reference Material
Canada Centre for Mineral and Energy Technology (Canada)

Description:

WMS-1 was obtained from the Wellgreen"CompIex, Yukon Territory, Canada. This altered
peridotite contains essentially antigorite with small amounts of chlorite and accessory
magnetite and chromite. THe peridotite contains pyrrhotite, pentlandite, and chalcopyrite, all
sither enclosed, penetrated; or intergrown with magnetite. Violarite occurs as inclusions in the
pyrrhotite. Tellurides were observed which have been tentatively identified as PGE complexes.
The raw material was dried, comminuted and sieved to pass a 74 pm sieve. Thirty-three
universities, commercial, and government laboratories worldwide participated in the
intercalibration certification program for this material.

Certified values (ng/g dry weight): Provisional value (ng/g dry weight):
Component Value  Uncertainty (1) Component Value

Ru 22 4 Cs 13

Rh 13.4 0.9 ‘ ‘

Pd 235 9

Ir 13.5 1.8

Pt 285 12

Au 42 3

Approximate composition (percent dry weight):

Component Value Component Valua

Mg 31 K,0 0.1
Al,O4 3 ca0 2.0
Si0o, a7 TiO, 0.3
P,04 0.03 MnO 0.2
s 0.9 Lol 10.4

Order information:

This material can be purchased for Canadian $350 per unit (400 g). Price subject to change
without notice. Please contact CANMET.

Reference:

Centre for Mineral and Energy Technology (1994) WPR-1. Altered peridotite PGE Reference
Material. New CCRMP Material announcement sheet. Canada Centre for Mineral and Energy
Technology, Ottawa, Ontario, Ontario, Canada.

448

3

COCO0000000000000000000000000000:

COOCOCOUCOULOCO




WS-E

Dolerite
International Working Group "Analytical Standards of Minerals, Ores, and Rocks® (France)

Description:

~ Dolerite WS-E was collected from the Great Whin Sill, a dolerite intrusion in northern England.
WS-E consists of plagioclase, orthopyroxene and opaque oxides. Randomly orientated laths of
plagioclase dominate. Clinopyroxene occurs as polycrystalline aggregates up to 1.2 mm across.
Orthopyroxene occurs as elongated prisms up to 1 mm long. There are large poikilitic masses of
opaque oxides up to 1 mm across as well as small amounts of brown amphibole and green
chlorite. Details of the collection, preparation and calculation of certified, recommended,
provisional, and proposed values can be found in Govindaraju et al,, (1994).

Certified value (ug/g dry weight):

Component Value '

=T 2.25

Recor;imendod values (ugI§ dry weight unless noted):

Component Value

)OO0 COOOCOOOOOLOOOOOO0OL

MnO (%) 0.17 Pr 7.8
I H,0* (%) 1.30 FeO (%) 8.40 Nd 33

H,0" (%) 0.66 Co 44 Sm 8.8
Li 13.6 Ni 55 & 7.2
Be 114 Cu 65 Tb 1.1
CO, (%) 0.12 g 1;; Eg ‘152
Na,O (%) 2.47 b o5 Er 3
MgO (%) 5.55 Sr 410 Tm 0.43
Al04 (%) 13.78 Y 30.4 Yb 2.5
8i0, (%) 50.70 Zr 195 Lu 0.37
P,05 (%) 0.30 Nb 18 Hf 5.3
K,0 (%) 1.00 Mo 3.7 Th 3
Cal (%) 8.95 Sn 18 Ta 1.16
Se 08 Cs 0.5 Tl 0.16
v 340 La 27 LOI (%) 0.85

Ce 61

Cr 99

Component  Value Component  Value
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WS-E (cont.)

Provisional values {(ug/g dry weight unless noted):

Component Value

Bo 1.14
Fe,0; (%) 3.82
w 0.5
Ta 1.16

0.85

Proposed values (ug/g dry weight):

540

500
0.2
0.08

8220311

Order Information:

WS-E is available to members of the International Working Group "Analytical Standards of
Minerals, Ores, and Rocks". Membership in the Working Group is US$125. Please contact K,
Govindaraju at Geostandards. Membership dues subject to change without notice. WS-E is
packaged in 40-g units.

Reference:
Govindaraju, K., P. J. Potis, P, C. Webb, and J. S. Watson (1994) 1994 report on Whin Sill

dolerite WS-E {rom England and Pitscurrie microgabbro PM-S from Scotland: assessment by
one hundred and four international laboratories. Geostand, Newslefter, 18(2):211-300.
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ZW-C

Zinnwaldite
International Working Group "Analytical Standards of Minerals, Ores, and Rocks" (France)

Description:

The Zinnwaldite was prepared by the Czech Geological Survey from the classical tin-tungsten
deposit of Cinovec (Zinnwald), Czech Republic. The ore deposit is situated in northern Bohemia
about 11 km from Teplice, near the border with Germany. The deposit is in the ancient tin
mining region of the Krusne hory and is presently mined on a limited scale for Sn and W ores of
the greisen type. The deposit is partially associated with a granite outcrop within the Teplice
rhyolite (quartz porphyry}). The granite body represents a small intrusion of Variscan age
consisting of albitized zinnwaldite granite at the top, and of protolithionite granite at the
bottom. The ore deposit is formed by a system of flat and steep ore veins developed inside the
granite extending for a short distance into rhyolite. Most of the low grade ore is, however,
associated with irregular greisen bodies accompanying ore veins or occurring independently
within the granite. The veins as well as greisen consist of quartz, zinnwaldite (Li-Fe mica),
topaz, potash feldspar, fluorite, cassiterite, wolframite, scheelite, and subordinate sulfides
such as sphalerite, galena, and chalcopyrite. The material used for ZM-C is approximately 77%
zinnwaldite and 22% quartz. The material was dried, pulverized, and bottled. Ninety two
laboratories worldwide participated in the analysis of ZW-C. Details of the collection,
preparation and calculation of recommended and proposed values can be found in Govindaraju ef
al. (1994). '

" Recommended values (ug/g dry weight unless noted):

Component Value ‘Component Value Compaonent Value
H,0* (%) 1.46 Co 2 La 30
H,0" (%) 0.42 Ni 11 Ce 97
Li 24300 Cu 39 Pr 9.5
LIO, (%) 2.43 .Zn 1050 Nd 25
Be as Zn0 (%) 0.13 8m 6.6
Ga 99 =T 0.04
F (%) 5.45
Na,O (%) 0.33 As 31 Gd 4,7
2 ' Rb 8500 Tb 1.2
MgO (%) 0.16 RbO, (%) 0.93 Dy 9.2
Al,O5 (%) 18.45 S - o 2
K,O (%) 7.72 No 198 Yb 14
CaO (%) 0.37 Mo 4.3 Lu 2.2
Sc 42 Cd 1.5 Hf 9.7
TiO, (%) 0.05 Sn 1300 | Th 43
v 6 Sn0, (%) 0.165 Ta 82
Cr 56 Sb 4.2 ‘# 332
MnO (%) 0.97 Cs 260 Pb 80
FeO (%) 7.34 CsO, (%) 0.028 Bi '5
Fe,04 (%) 1.30 Ba 52 U 20
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ZW-C (cont.)

Proposed values (pg/g dry weight unless noted):

Component Value

- GO, (%) 0.24
S 300
cl 30
LOI (%) 2.3

Order information:

ZW-C s available to members of the International Working Group “Analytical Standards of
Minerals, Ores, and Rocks". Membership in the Working Group is US$125. Please contact K.
Govindaraju at Geostandards. Membership dues subject to change without notice. ZW-C is
packaged in 30-g units,

Reference:

Govindaraju, K., |. Rubeska, and T. Paukert (1994) 1994 report on Zinnwaldite ZW-C analyzed
by ninety two GIT-IWG member-laboratories. Geostand. Newsletter, 18(1):1-42,
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