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Standard and Reference Materials for Marine Science
Third Edition

Adriana Y. Cantillo
Coastal Monitoring and Bioeffects Assessment Division
Office of Ocean Resources Conservation and Assessment
National Ocean Service

ABSTRACT

This is the third edition of the catalog of reference materials suited for use in
marine science, originally compiled in 1886 for NOAA, IOC, and UNEP. The
catalog lists close to 2,000 reference materials from sixieen producers and
contains information about their proper use, sources, availability, and analyte
concentrations, Indices are included for elements, isotopes, and organic
compounds, as are cross references to CAS registry numbers, alternate
names, and chemical structures of selected organic compounds. This catalog is
being published independently by both NOAA and IOC/UNEP and is available from
NOAA/NOS/ORCA in electronic form.

1. Introduction

The Thirteenth Session of the Assembly of the Intergovernmental Cceanographic Commission
(IOC), which met 12-28 March 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 rmatine chemistry research
in general. The Assembly instructed the Working Commitlee for the Global Investigation of
Pollution in the Marine Environment (GIPME), through the [OC/UNEP [lOC/United Nalions
Environment Programme Group of Experls 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 Coardination of
International Activities on the Preparation and Distribution of Reference Materials for Marine
Chemistry was constituied. The first meeting of the Ad Hoc Group tock place in Geneva at the
UNEP - Oceans and Coastal Areas Programme Activity Centre, 3-4 June 1985. |t was decided
at that time to convene a meeting with representatives from a number of national and
international agencies and institutions involved in the production of reference materials. This
meeting took place in Washington, D.C., 28-30 Qctober 1885. One of the recommendations
arising from this meeting was the preparation and maintenance of a publication that assembles
and updates all information available on reference materials for use in marine chemistry and
marine pollution research and monitoring (i0C, 1985). In response to this recommendation, the
Oifice of Ocean Resources Conservation and Assessment of the National Oceanic and
Atmospheric Administration (NOAA) undertook the project. This was accepted by IOC and UNEP,
the co-sponsors of GEMSI. The Ad Hoc Group that met in Washington, D.C., subsequently was
established as the |IOC/UNEP Group of Experts on Standards and References Materials
. (GESREM). At its first formal meeting (Paris, July 1987), GESREM noted the great value of the
catalog and recommanded that NOAA periodically update it.

This document is the third edition of the compendium of information originally published in 1986
on various types of reference materials. Included are reference materials of marine and/or
estuarine origin, such as the marine mud (MAG-1) prepared by the US Geological Survey
{(USGS) and the seawater (NASS-4) prepared by the National Research Council of Canada (NRC);
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materials used in special situations such as the sewage sludge reference materials (CRM 144
and CRM 146) prepared by the Community Bureau of Reference (BCR); “classic* reference
materials such as the bovine liver (SRM 1577b) prepared by the National Institute of Standards

| Technology (NIST): and instrument performance materials such as the NIST series of

aqueous elemental solutions. The instrument performance materials are of special interest
since they span a variety of analytical techniques from scanning electron microscopy to
spectrophotomelry. Soil reference materials have been added to this edition. Table 1 lists the
reference materials included in the catalog that are of strictly marine or estuarine origin. This
cataleg is being published independently by both NOAA and IOC/UNEP and is available from
NOAA/NOS/ORCA in electronic form.

2. Reference Materials Sources, Types, and Use
2.1. Sources

Bureau of Analysed Samples Lid.
Newham Hall, Newby
Middlesbrough, Cleveland TS8 9EA
ENGLAND

The materials provided by Bureau of Analysed Samples Lid. (BAS) are prepared under the
auspices of an Honorary Advisory Committee and a body of 250 cooperating analysts
representing 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 oblained 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 appioved by the European
Committee for lron and Steel Standardization.

Canada Centre for Mineral and Energy Technology
555 Booth Strest
Ottawa K1A 0G1
CANADA

The Canada Centre for Mineral and Energy Technology (CANMET) Certified Reference Materials
Project (CCRMP)- identifies, prepares, and certifies compositional reference materials to
ensure reliability and qualily of chemical measurements carried out by Canadian minerals and
metallurgical industries. CCRMP Certified 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 between the results of the contributing laboratories are met. The Certificalion
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 results of a method under testing
are in accord with consensus results. CANMET CCRMP makes available more than 60 CRMs
representative of mineralogical and metallurgical matrices.



Table 1. Reference materials of marine or estuarine origin

Material

OILS
CRM 349
CRM 350
SRM 1588

ROCKS
GBW 07249
Nod-A-1
Nod-P-1

SEDIMENTS
BCSS-1
BEST-1
CRM 277
C8-1
GBW 07313
HS-1
HS-2
HS-3
HS-4
HS-5
HS-8
IAEA-357
|IAEA-367
IAEA-368
MAG-1
MESS-1
PACS-1
SD-M-2/TM
SD-N-2
SES-1

SRM-1846
SRM 1941

TISSUES
CRM 278
CRM 414
CRM 422
DOLT-1
DORM-1
GBW 08571
IAEA-307
IAEA-308
IAEA-350
IAEA-351
|IAEA-352

Analyte

Organics
Organics
Organics

Elements
Elements
Elements

Elements
Elements
Elements
Organics
Elements
Organics
Organics
Organics
Organics
Organics
Organics
Organics
Isotopes

Isotopes

Elements
Elements
Elements
Elements
Isotopes

Organics

Elements
Elements
Organics

Elements
Elements
Elements
Elements
Elements
Elements
Isctopes

Isotopes

Elements
Organics
isotopes

Source

BCR
BCR
NIST

NRCCRM
USGS
USGS

NRC
NRC
BCR
NRC
NRCCRM
NRC
NRC
NRC
NAC
NRC
NRC
[AEA
[AEA
IAEA
USGS
NRC
NRC
IAEA
IAEA
NRC

NIST
NIST

NAC
NRC
NRCCRM
IAEA
IAEA
IAEA
IAEA
IAEA

Matrix

PCBs in cod liver oil
PCBs in mackerel oil
Organics in cod liver oil

Polymetallic nodule
Manganese nodule
Manganese nedule

Marine sediment

Estuarine sediment

Trace elements in estuarine sediment

Polychlorinated biphenyls in coastal sediments

Marine sediment

Polychlorinated biphenyls in coastal sediments
Polychlorinated biphenyls in coastal sediments
Polycyclic aromatic hydrocarbons in marine sediments
Polycyclic aromatic hydrocarbons in marine sediments
Polycyclic aromatic hydrocarbons in marine sediments
Polycyclic aromatic hydrocarbons in marine sediments
Sediment from coastal “hot spot®

Sediment from the Pagcific Ocean

Sediment from the Pacific Ocean

Marine sediment

Marine sediment

Harbour sediment

Marine sediment

Marine sediment

Polycyclic aromatic hydrocarbons in estuarine
sediment

Estuarine sediment

Organics in marine sediment

Trace elements in mussel tissue
Trace elements in plankton
Trace elements in cod muscle
Dogfish liver

Dogfish muscle

Mussel

Sea plant

Mediterranean seaweeds
Tuna homogenate

Tuna hecmogenate

Tuna homogenate




Table 1. (cont.)

TISSUES (cont.)

LUTS-1
MA-A-1/0C
MA-A-1/TM
MA-A-3/0C
MA-B-3/0C
MA-B-3/RN
MA-B-3/TM
MUS-1
NIES 9
NIES 11
SRM 1566a
SEM 1974

TORT-1

WATERS
10L series
30L series
38L series
CASS-2
CRM 403
CSK-NO2
CSK-NO3
CSK-PO4
CSK-Si04
GPS
IAEA-298
NASS-4
P series
SLEW-1
V-SMOW

Elements
Organics
Elements
Elements
Organics
Isotopes

Elements
Organics
Elements
Elements
Elements
Elements
Organics
Elements

Other
Other
Other
Elements
Elements
Other
Other
Other
Other
Other
Isotopes
Elemenis
Other
Elements
Isctopes

NRC

IAEA
IAEA
IAEA
IAEA
IAEA
|AEA
NRC

NIES
NIES
NIST
NIST

NRC

osl

osl

osl

NRC
BCR
SAGAMI
SAGAMI
SAGAMI
SAGAMI
osl
IAEA
NRC

osl

NRC
IAEA

Non-defatted lobster hepatopancreas
Copepod homogenate

Copepod homogenate

Shrimp homogenate

Fish

Fish

Fish

Domoic acid

Sargasso seaweed

Fish tissue

Oyster tissue

Organics in mussel tissue (Mylilus e

Lobster hepatopancreas

Standard seawater for conductivity
Standard seawater for conductivity
Standard seawater for conductivity
Nearshore seawater

Trace elements in seawater
Nitrite

Nitrate

Phosphate

Silicate

Standard seawater for conductivity
Pacific Ocean water

Open ocean seawater

Standard seawater for conductivity
Estuarine water

Ocesan water

dulis)

measurements
measurements
measurements

measurements

measurements

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 results of these measurements throughout the Community (Community
The certified values of BCR reference materials are based on the
results of measurements by expert laboratories of the member countries using different
methods. The certified value js the mean of all the acceptable results. BCR also produces
various types of reference materials, including ores, fertilizers, and soils. The series of
polynuclear aromatic hydrocarbons, sewage sludges, and particle size reference materials are

Bureau of Reference, 1985).

described in this catalog.

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



International Atomic Energy Agency
Analytical Quality Control Service
Labaoratory Seibersdorf
P.O. Box 100
A-1400 Vienna, AUSTRIA

The International Atomic Energy Agency (IAEA) has established the Analytical Quality Control
Service Program to enable laboratories engaged in the analysis of nuclear materials,
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. For more information about the exercises, contact Dr. L. Mee at IAEA, Monaco 2 .

Instituto de Pesquisas Tecnolégicas
Agrupamento de Materials de Referéncia
Cidade Universitaria Armando de Salles Cliveira
05508 Sdo Paulo - SP- BRAZIL

The Instituto de Pesquisas Tecnolégicas {IPT) is a non-profit corporation established in 1899
and owned by the Sac 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 included in this catalog. All analyses are
performed by IPT scientists.

Laboratory of the Government Chemist
Office of Reference Materials
Queen's Read
Teddington, Middlesex TW 11 OLY
UNITED KINGDOM

‘The Office of Reference Materials of the Laboratory of the Government Chemist (LGC) markets
a varlety 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
calibration standards and matrix reference materials including development of pure pesticides,
metal decanoates 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
reference materials.

A |AEA, International Laboratory of Marine Radioactivity, 2 Av. Prince Hereditaire Albert, MC
98000, Monaco.




National Institute for Environmental Studies
Yatabe-machi
Tsukuba, |baraki, 305
JAPAN

The National Institute for Environmental Studies (NIES) of Japan has produced a variety of
reference materials certified for elemental composition over the past several years (Okamoto
and Fuwa, 1985). Certification of reference materiais 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.

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

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

The production of CRMs by the National Research Center for Certified Reference Materials is
under the supervision of the State Bureau of Technical Supervision of China. The CRMs are
prepared by prolessicnal research institutes or factories.

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

‘ Montreal Road
Oitawa, Ontario K1A ORS
CANADA

National Research Council of Canada
Marine Analylical Chemistry Standards Program
Atlantic Research Laboratory
1411 Oxford Street
Halifax, Nova Scotia B3H 321
CANADA

An important aspect of the National Research Council of Canada's (NRC) Marine Analytical
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
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independent analytical methods. All analyses are performed by NRC scientists. NRC currently
offers the only natural water reference materials with certified trace metal content. The four
available materials cover river {SLRS-1), estuarine (SLEW-1), coastal (CASS-2) and open
ocean (NASS-4) conditions.

National Water Research Institute
Canada Centre for Inland Waters
867 Lakeshore Road, P. O. Box 5050
Burlington, Ontaric L7R 4A6
CANADA

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 PAHs,
chlorobenzenes, PCBs and Se. These RMs and CRMs were developed to serve various Canadian
national, as well as international, laboratory performance assessments.

Ocean Scientific International Ltd.
Brook Road
Wormley, Godalming
Surrey GU8 s5UB
UNITED KINGDOM

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 (I0S)
at Wormley. Ocean Scientific International Ltd. is on the site of 10S and continues to employ
former |08 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 I1SO at the request of IAPSO.

Sagami Chemical Research Center
Nishi-Chnuma 4-4-1
Sagamihara-shi 229

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.

¢ Wake Chemicals USA, 1800 Bellwood Rd., Richmond, VA 23237, USA; Wako Chemicals
GmbH, Nissanstr. 2, 4040 Neuss 1, Germany; Wako Pure Chemical Industries Ltd., 1-2,
Doshomachi 3-Chome, Chuo-Ku, Osaka, Japan.




South Africa Bureau of Standards
Private Bag X191
Pretoria, Transvaal 0001
RAepublic of South Africa

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 commitiee 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, Geneva, dealing with reference materials. The
committee concentrates on the preparation of ceriified reference materials specific to
minerals, ores, and intermediate and final products that are produced by and exported from
South Africa and for which no equivalent internationally 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, Republic of
South Africa.

US Environmental Protection Agency
Quality Assurance Branch
EMSL-Cincinnati
Cincinnati, OH 45268
USA

Since valid analytical data are dependent upon appropriate use of high quality standards and
quality control samples, the U.S. Environmental Protection Agency (EPA) developed a formal
quality assurance program for these materials beginning in 1972 1o support the Agency's
research, monitoring and regulatory activities. This program distributed reference materials
for free to the regulating and regulated communities through 1990.

However, in the face of expanding QA needs and limited resources, EPA could no longer
distribute reference materials for free. Rather, the Agency signed Cooperative Research and
Development Agreements (CRADAs) with commercial firms for the production and wholesale of
"EPA Certified" reference materials. The cooperators and the EPA work jointly on research to
develop new products which are of interest to the Agency. EPA performs confirmatory
analyses, reviews data from the producer and referee laboratory, and must approve each
batch prior to sale.

Five CRADAs are in place for: organic quality control samples; calibration standards as organic
solutions: calibration standards as organic neats; inorganic quality control samples; and, solid
matrix samples. The CRADA cooperators function as wholesalers for the EPA. They are:

Organic Quality Control Samples:
Supelco, Inc.
Supelco Park
Bellefonte, PA 16823-0048, USA



Calibration Standards - Organic Solutions (formally The Toxic and Hazardous Materials
Repository):
NS| Environmental Solutions
P. O. Box 12313, 2 Triangle Drive
Research Triangle Park, NC 27709, USA

Calibration Standards - Organic Neats (formally The Pesticide Repository):
ULTRA Scientific
250 Smith Street
North Kingston, Rl 02852, USA

Inorganic Quality Control Samples:
: SPEX Industries, Inc.
3880 Park Avenue

Edison, NJ 08820, USA

Solid Matrix Quality Controi Samples:
Fisher Scientific
711 Forbes Avenue
Pittsburgh, PA 15218

When ordering QC samples or standards from the retailers, please specify "EPA Certified
Materials."

US Geological Survey
Branch of Geochemistry
12201 Sunrise Valley Drive
Reston, VA 22092
USA

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 cerfified 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
analysts 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
element/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 catalog are listed in the index. Many other RMs, including a
wide variety of alloys, ores, and minerals, are avallable from the producers described in this
cataleg. 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%




Table 2. Distribution of reference

materials by source and matrix

Source Matrix
Ashes Gases Instr, Qils Phys. Rocks Sadi- Sludges Soils Tissues Walers
perf, prop. mants
BAS - - - - - 3 - - - - -
BCR 2 - 81 2 17 - 3 3 1 3 1
CANMET - - - - - 3 8 - 3 - -
EPA 3 - 974 6 - - - 1 2 1 -
IAEA - - - - - - 11 - 4 11 3
IPT - - - - - 8 - - - - -
LGC - - 111 - 8 - - - - - -
NIES 1 - - - - - 1 - - 2 -
NIST 8 105 190 7 20 12 7 - 6 1
NRC - - 3 - - - 12 - - 5 5
NRCCRM 2 37 52 - - 7 10 - 18 2 -
NWRI - - - - - - 14 - - - -
Osl - - - - - - . - - - 5
SABS - - - - - 16 3 - 1 - -
SAGAMI - - 1 - - - - - - - 4
UsGs - - - - - 15 1 - - - -
Total 16 142 1412 15 45 64 70 4 34 30 19
Table 3. Distribution of reference materials by source and analyte
Source Analytes
Elements Isotopes Inorganics Qrganics Others Total
BAS 3 - - - - 3
BCR 20 - - 76 17 113
CANMET 14 - - - - 14
EPA 12 - i 973 1 987
I1AEA 9 15 - 5 - 29
IPT 8 - - - - 8
LGC - - - 111 8 119
NIES 4 - - - - 4
NIST 122 43 83 60 53 361
NRC 13 - - i2 - 25
NRCCRM 81 - 22 25 - 128
NWRI 7 - - 7 - 14
Osl - - - - 5 5
SABS 20 - - - - 20
SAGAMI - - 5 - - 5
UsGS 16 - - - - 16

NOTE: Several

RMs are counted twice as more than one lype of analyte is reported for each.
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Table 4. Distribution of reference materials by matrix and analyte

Source Analytes
Elements Isotopes Inorganics Organics Others Total

ASH 14 - - 2 - 16
GAS - - 97 45 - 142
INST 158 39 g 1172 34 1412
CILS 8 - - 7 - 15
PHYS - - - - 45 45
ROCK 64 - - - - 64
SED 44 8 - 18 - 70
SLUD 2 - - 2 - 4
SOIL 29 4 - 1 - 34
TISS 19 4 - 7 - 30
WAT 6 3 5 - 5 19
TOTAL 343 58 113 1257 84 1851

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

significance level and are obtained from the producers’ literature. The distribution by type,
analyte, and producer of the reference materials described in this catalog are listed in Tables
2, 8, and 4. Registry numbers and alternate names of elements and organic compounds in the
catalog are listed in Appendix | and Il, 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 praclices 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 reference materials can be found in Taylor (1985).

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
ahalyzed as part of the sample set.
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« The results of analyses should not be corrected based on recovery resuits from
rofarence materials. Rather, the results of both samples and reference materials
should be reported as part of the dala set along with any correclions based on percent
recoveries. Such reference material results 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 reterence 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 mairix. Methodology, therefore, can only be tested at one concentration
level, and possible problems at low or high concenirations cannot be documented.

s 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 based on the
analyses of various laboratories over a period of years. The quality of the data varies
and the user of such "best" or “consensus® values 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 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[aJanthracenes, benzofluoran-thenes,
benzo[e]pyrenes, chrysenes, heterocyclic PAHs, nitrosamines and other nitroso compounds,
aromatic amines, aromatic amine metabolites, aflatoxins, diexins, 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
orderad from the Midwest Research Institute, and radiolabeled ones from Chemsyn Science
Laboratories.

¢ NCI Chemical Carcincgen Radio Repository, c/o Midwest Research Institute, 425 Volker
Bivd., Kansas City, MO 64110, USA.

A NCI Chemical Carconigen Radio Repository, ¢/o Chemsyn Science Laboratories, 13605 W. 96
Terr., Lenexa, KS 66219, USA.
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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 (Bocker st al.,
1992). The general principles of SRM use are described in NBS Special Publication 260-100
(Taylor, 1985).

4.2. ISO/REMCO?

REMCO is the International Organization for Standardization (1S0O) 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: IS0 Guide 6 (150, 1978) discusses
information necessary to describe reference materials in standards; 1SO Guide 30 (ISO, 1981)
lists terms and definilions used in connection with reference materials; ISO Guide 31 (ISQ,
1981) recommends content of certificates of reference materials: 1SO Guide 33 (ISO, 1989)
discusses the use of CRMs; and I1SO Guide 35 (ISO, 1989) discusses the certification process
including general and statistical principles. Other ISO/REMCO publications of interest are
ISO/REMCO 240 on linear calibration using reference materials (ISQ, 1992), the proceedings of
the symposium on Harmonization of Quality Assurance Systems in Chemical Analysis
(ISO/REMCO, 1991) 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/FAO/IMO/IAEA, in prep.), chemical
contaminant monitoring guidelines (UNEP/IOC/IAEA/FAO, 1989; UNEP/FAQ/IOC/ IAEA, 1990),
sampling protocols {UNEP/FAQ/IAEA, 1984; UNEP/FAOQ/IOC/IAEA, 1984), and data analyses
and interpretation (UNEP/IOC/IAEA, 1990; UNEP/IOC/FAQ/IMO/IAEA, in prep.). These
publications are available in English, French, or Spanish.
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CRM 038

Coal Fly Ash

Source:

Community Bureau of Reference
Commission of the European Communities
Directorate General for Science
Ressarch and Development
200 rue de la Loi
B-1049 Brussels
BELGIUM

Description:
This material consists of fly ash from pulverized coal.

Certified concentrations (pg/g dry weight):

Element Value Uncertainty () Element Value Uncertainty (+)
Na 3.74 0.15 Zn 581 29

Mn 479 16 As 48.0 2.3

Fe {(mg/g) 33.8 0.7 Cd 4.8 0.3

Co 53.8 1. Hg 2.10 .15

Cu 176 9 Pb 262 11

Noncertified concentrations (pg/g dry weight unless noted);

Element Value

V' 334
Cr 178
Ni 194
Th 17.3

Order information:

CRM-038 can be purchased for BFR2500 per unit (5 g) respectively. Price includes handling and
normal postage and it is subject to change without notice. Please contact BCR at the address
shown above.

Reference:

Community Bureau of Reference (BCR) (1992) 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. 75 pp.
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CRM 176

City Waste Incineration Ash

Source:

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

Description:
This material consists of ash from city waste incineration.

Certified concentrations (ug/g dry weight):

Element Value Uncertainty (%) Element Value
Cr 863 30 Se 41.2
Fe 21.3 1.1 Cd 470

Co 30.9 1.3 Sb 412

Ni 123.5 4.2 Hg 31.4
Cu 1302 26 Tl 2.85

Zn 25.77 0.38 Pb 40.87

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

Element Value Element Value
Na,O = 58.0 K,0 54.2
MgO 36.2 Ca0 123.1
Al,Oq 191.9 TiO, 14.2
Si0, 300.3 V (ug/g) 43
P05 12.7 Mn (ug/g) 1.5

s 44 8 As (ngfg) 93.3

Order infoermation:

Uncertainty (&)

1

-
OO -+ m®N
L :
~ ©

CRM 176 can be purchased for BFR4000 per unit (30 g). Price includes handling and normal
postage and it is subject to change without notice. Please contact BCR at the address shown

above.

Reference:

Community Bureau of Reference (BCR) (1992) 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. 75 pp.
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EPA SRS001-100

EPA CRADA Fly Ash

Source:
US Environmental Protection Agency
Quality Assurance Research Division
EMSL-Cincinnati
Cincinnati, OH 45268-1525
USA

Available from:
Fisher Scientific
711 Forbes Avenue
Pittsburgh, PA 15219

Description:
This CRADA reference material is designed, produced and verified for purity, homaogeneity and
stability under a cooperative research and development agreement between Fisher Scientific

and the US EPA.

Certified concentrations (ug/g dry weight):

Element Value
Cr 30
Ni 20
Cu 40
Ba 400.

Order information:

This CRM can be purchased from US$175 per unit {100 g). They are available from the
wholesale distributor, Fisher Scientific, 711 Forbes Ave., Pittsburgh, PA 15219, USA, as well
as from other distributors worldwide. Price subject to change without notice.

Reference:

Fisher Scientific (1992) Solid waste reference sample, SRS001-100, fly ash. Information
sheet. Fisher Scientific, 711 Forbes Ave., Pittsburgh, PA 15219, USA
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EPA SRS019-50 and SRS203-225

EPA CRADA Municipal Incinerator Ashes

Source:
US Envirenmental Protection Agency
Quality Assurance Research Division
EMSL-Cincinnati
Cincinnati, OH 45268-1525
Usa
Available from:
Fisher Scientific
711 Forbes Avenue
Pittsburgh, PA 15219

Description:
These CRADA reference materials are designed, produced and verified for purity, homogeneity
and stability under a cooperative research and development agreement between Fisher

Scientific and the US EPA.

Certified concentrations (pg/g dry weight):

SRS019-50 SR5203-225
Element Value Element Value Element Value
Mg 8500 As 70 Cr 5
A 30 Se 5 As 5
Cr 50 Ag 8 Se 1
Ni 20 Cd 450 Ag 5
Cu 250 Ba 300 Cd 1
Zn 20000 Pb 4600 Ba 100
Hg 0.2
Pb 5

Order information:

SRS019-50 can be purchased for US$140 per unit (50 g), and SRS203-225 for US$190 per
unit (225 g). They are available from the wholesale distributor, Fisher Scientific, 711 Forbes
Ave., Pittsburgh, PA 15219, USA, as well as from other distributors worldwide. Price subject
to change without notice.

References:

Fisher Scientific (1992) Solid waste reference sample, SRS019-50, municipal incinerator ash.
Information sheet. Fisher Scientific, 711 Forbes Avenue, Pittsburgh, PA 15219, USA.

Fisher Scientific (1992) Solid waste reference sample, SRS203-225, total characteristic leach

procedure, municipal incinerator ash. Information sheet. Fisher Scientific, 711 Forbes Avenue,
Pittsburgh, PA 15219, USA,
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GBW 08401 - 08402

Coal Fly Ashes

Source:

Naticnal Research Center for CRMs
Office of CRMs
No. 7 District 11
Hepingjie, Chaoyangqu
Beijing, 100013
CHINA,

Description:
No information available.

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

Element Value Element Value

GBW (8401 As i1.4
Se 1.13

Be 10.7 Cd 0.16

Vv a5 Pb 33.8

Cr 60

Mn 1178

Fe (%) 7.65 GBW 08402

Co 33.2

Cu 53 F 114

Zn 61

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

Element Value
Ba 1450
Hg 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 at the address above.

Reference:
National Research Center for CRMs (1991) Certified reference materials catalog. State Bureau

of Technical Supervision, National Research Center for CRMs, Office of CRMs, Hepingjie,
Chaoyangqu, Beijing, China. 86 pp.

23




NIES 8

Vehicle Exhaust Particulates

Source:

National Institute for Environmental Studies
Yatabe-machi
Tsukuba, Ibaraki, 305
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 materiai contains approximately 80% C.

Certified concentrations (pg/g unless noted):

Element Value Uncertainty (%) 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

Vv 17 2 Cd 1.1 0.1

Cr 25.5 1.5 Shb 6.0 0.4

Co 3.3 0.3 Pb 219 9

Reference concentrations (pg/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
Ak 4.6 Eu 0.05
Mo 6.4 Lu 0.02
Ag 0.20 Th 0.35

Order information:

Please contact Dr. M. Morita at the address shown above for information on availability.
References:

National Institute for Environmental Studies (1987) NIES certified reference material "Vehicle
Exhaust Particulates.* Information sheet. National Institute for Environmental Studies, Yatabe-

machi, Tsukuba, Ibaraki, 305, Japan.
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NIES 8 (cont.)

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

Apalytical Sciences, 3:(191-2)
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SRM 1633a

Trace Elements in Coal Fly Ash

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

Description:

The fly ash was obtained from a coal fired power plant and is a product of Pennsylvania and
West Virginia, USA, coals. The ash was sieved and blended for two hours.

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

Element Value Uncertainty (1) Element Value Uncertainty (L)

Na (%) 0.17 0.01 Zn 220 10
Mg(%) 0.455 0.010 As 145 15
Al(%) 14.3 1.0 Se 10.3 0.6
Si(%) 22.8 0.8 o 131 2
K(%) 1.88 0.06 St 830 30
Ca(%) 1.11 0.01 Cd 1.00 0.15
Y 297 6 Sb 6.8 0.4
Cr 196 6 Hg 0.16 0.01
Mn 179 8 TI 5.7 0.2
Fe(%) 9.4 0.1 Pb 72.4 0.4
Ni 127 4 Th 24.7 0.3
Cu 118 3 U 10.2 0.1

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

Element Value Element Value Element Value
Be 12 Co 48 Ba 0.15
S(%) 0.18 Ga 58 Ce 180
Ti{%) 0.8 Mo 29 Eu 4
Sc 40 Cs 17 Hf 8

Order information:

SRM 1633a can be purchased for US$179 per unit (75-g bottle). Price subject to change
without notice. Please contact NIST at the address shown above.

Reference:
National Institute of Standards and Technology (1985) SRM 1633a. Trace elements .in coal fly
ash. Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD,

USA.

26




SRM 1648

Urban Particulate Matter
Source:
National Institute of Standards and Technology
Office of Standard Reference Materials
Gaithersburg, MD 20899
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 {pg/g dry weight unless noted):

Element Value Uncertainty Element Value Uncertainty
(1) (£)

Na (%) 0.425 0.002 Cu 609 27

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

K (%) 1.05 0.01 As 115 10

A 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
Mg (%) 0.8 Sh 45
S (%) 5.0 Cs 3
Cl (%) 0.45 Ba 737
Sc 7 La 42
Ti (%) 0.40 Ce 55
Mn 860 Sm 4.4
Co 18 Ha 0.8
Br 500 Hi 4.4
Fo 52 w 4.8
Ag 6 Th 7.4
In 1.0

Order information:

SRM 1648 can be purchased for US$183 per unit {2-g viais). Price subject to change without
notice. Please contact NIST at the address shown above.
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SRM 16848 (cont.)

Reference:

National Institute of Standards and Technology (1982) SRM 1648. Urban particulate matter.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.

28




SRM 1649

Urban Dust/Organics
Source:

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

Description:

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

Certified concentrations (pg/g):
Compound Value Uncertainty (1)

Benz[a]anthracene
Benzo[a]pyrene
Benzo[ghi]perylene
Indenoc[1,2,3-cd]perylene
Fluoranthene

_‘\ll’a)-hl\)l\)
- W o,
o0 =00
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Noncertified concentrations (pg/g unless noted):

Element Value Uncertainty (1) Element Value Uncertainty (1)
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
Fo (%) 3.00 0.02 La 33.3 0.3
Zn (%) 0.167 0.003 Ce 51.8 1.1
As 67.0 1.4 Sm 4.71 0.05
Se 25.6 0.5 Eu 0.87 0.04
Br (%) 0.119 0.001 Hf 4,41 0.10
Ro 47 5 W 3.8 0.9
Mo 14 3 Th 6.63 0.14
Ag 3.5 0.3 u 2.65 016
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SRM 1649 (cont.)

Compound
Leacheable anions

Sulfate
Nitrate
Phosphate
Chloride

Organic compounds
Benzofe]pyrene
Benzo[b]fluoranthene
Benzo[k]flucranthene
Chrysene
Dibenz[a,h]anthracene
Peryiene
Phenanthrene
Pyrene
Triphenylene

Order information:

SRM 1649 can be purchased for US$239 per unit (10 g). Price subject to change without notice.

Please contact NIST at the address shown above.

Reference:

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

Diesel Particulate Matter

Source:

National Institute of Standards and Technology
Office of Standard Reference Materials
Gaithersburg, MD 20889
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 (ng/g):

Compound Value Uncertainty (+)
1-Nitropyrene 19 2
Benz[a]anthracene 6.5 1.1
Benzo[alpyrene 1.2 0.3
Benzo[ghi]lperylene 2.4 0.6
Fluoranthene 51 4

Pyrene 48 4

Noncertified concentrations (ug/g):

Compound Value Compound Value
2-Nitrofluorene .2 Benzo[e]pyrene 9.6
6-Nitrobenzo[a]pyrene 1.6 Chrysene 22
7-Nitrobenzfa]anthracene 2.8 indeno[1,2,3-cd]pyrene 2.3
9-Fluorenone 33 Perylene 0.13
Benzo[k]fluoranthene 2.1 Phenanthrene 71

Order information:

SRAM 1650 can be purchased for US$383 per unit (5 vials). Price subject to change without
notice. Plsase contact NIST at the address shown above.

Reference:

National Institute of Standards and Technology (1991) SRM 1650. Diesel particulate matter.
Coertificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 2689 - 2691

Coal Fly Ashes

Source:

National Institute of Standards and Technology
Ofiiice of Standard Reference Materials
Gaithersburg, MD 208099
USA

Description:

Fly ashes were obtained from three different coal-fired power plants and are products of
Kentucky, Colorado and Wyoming, USA, coals. Coarse particles found in the ash, mostly quartz
and partially burned fragments, were ground to pass through a No. 100 (150 pum) 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 fly ash and for the determination of constituent elements in coal fly ash
and/or 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 0.05 1.53 0.05 3.12 0.08
Al 12.94 0.21 12.35 0.28 9.81 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
33 - - 0.15 0.01 0.83 0.05
K 2.20 0.03 1.04 0.04 0.34 0.01
Ca 2.18 0.086 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 (weight percent):

Element Value Value Valuse
Mn 0.03 0.03 0.02
Sr 0.07 0.20 0.27
Ba 0.08 0.65 0.66
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SRM 2689 - 2691 (cont.)

Source and description of raw materials:

Coal type Biturninous Sub-bituminous Sub-bituminous
Mine Waestern Kentucky Craig, Colorado Gillette, Wyoming
Btu/lb 12,000 9,700 8,800

Ash (wt., %) 12 5.3 4.8

8 (wt. %) 1.5 0.3 0.3
Order information:

Each of these SRMs can be purchased for US$151 per unit (3 10-g vials). Price subject to
change without nhotice. Please contact NIST at the address shown above.

Reference:

National Institute of Standards and Technology (1986) SRM 2689, 2680, and 2691. Coal fly
ashes. Certificate of analysis. National Institute of Standards and Technology, Gaithersburg,
MD, USA.
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GBW 08101 through 08132

Gases in Nitrogen

Source:

Description:

No information available.

National Research Center for CRMs
Office of CRMs
No. 7 Distriet 11
Hepingjie, Chaoyangqu
Beijing, 100013
CHINA

Nominal concentrations {(umol/mol unless noted):

Methane in nitrogen

Hydrogen sulfide in nitrogen
GBW 08122 100 - 300

Sulfur hexafluoride in nitrogen
GBW 08124 5000 ~ 6000

GBW 08101 10
GBW 08102 50
GBW 08103 100
GBW 08104 500
GBW 08105 1000
Carbon monoxide in nitrogen
GBW 08106 10
GBW 08107 50
GBW 08108 100
GBW 08109 500
GBW 08110 1000
Carbon dioxide in nitrogen
GBW 08111 10
GBW 08112 50
GBW 08113 100
GBW 08114 500
GBW 081156 1000

Nitrogen menoxide in nitrogen

GBW 08116

Oxygen in nitrogen

GBW 08117

50 - 200

21 mole percent

Carbon dioxide in nitrogen
1 mole percent

GBW 08118

37

Ethane in air
GBW 08125 1 - 10
GBW 081286 10 - 10000
Ethylene in air
GBW 08127 1-10
GBW 08128 10 - 10000
Propane in air
GBW 08129 1-10
GBW 08130 10 - 10000
Organic gases in air
GBW 08131 Ethane 1000
Methane 1000
Propane 1000
Ethylene 10
Iscbutane 10
GBW 08132 Ethane 500
Methane 500
Propane 10
Propylene 10




GBW 08101 through 08132 (cont.)
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 at the address above.

References:

National Research Center for CRMs {1991) Certified reference materials catalog. State Bureau
ot Technical Supervision, National Research Center for CRMs, Office of CRMs, Hepingjie,
Chaoyangqu, Beijing, China. 86 pp.

National Research Center for CRMs (1992) Catalog of certified reference materials (addendum

to catalog 1991). State Bureau of Technical Supervision, National Research Center for CRMs,
Office of CRMs, Hepingjie, Chaoyangqu, Beijing, China. 11 pp.
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GBW 08119 through 08123

Gases in Air or Argon
Source:
National Research Center for CRMs
Office of CRMs
No. 7 District 11
Hepingjie, Chaoyangqu
Beijing, 100013
CHINA

Description:

No information available.

Nominal concentrations (umol/mol unless noted):

Methane in air Methane in argon
GBW 08119 i - 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 at the address above.

References:

National Research Center for CRMs (1991) Certified reference materials catalog. State Bureau
of Technical Supervision, National Research Center for CRMs, Office of CRMs, Hepingjie,
Chaoyangqu, Beijing, China. 86 pp.

National Research Center for CRMs (1992) Catalog of certified reference materials {addendum

to catalog 1991). State Bureau of Technical Supervision, National Research Center for CRMs,
Office of CRMs, Hepingjie, Chaoyangqu, Beijing, China. 11 pp.
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GBW 08201 - 08205

Gas Permeation Tubes

Source:

National Research Center for CRMs
Office of CRMs
No. 7 District 11
Hepingjie, Chaoyangqu
Beijing, 100013

CHINA
Description:
No information available.
Permeation rates (pg/min at 25°C):
CRM Compound Value Cost
GBW 08201 Sulfur dioxide .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 0.2 -2 300

Order information:

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

Reference:
National Research Center for CRMs (1992) Catalog of certified reference materials {addendum

to catalog 1991). State Bureau of Technical Supervision, National Research Center for CRMs,
Office of CRMSs, Hepingjie, Chaoyangqu, Beijing, China. 11 pp.
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SRM 1625 through 1629a

Gas Permeation Tubes

Source:

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

Description:
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
(ng/min) at 25°C

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

Order information:

These SRMs can be purchased for US$238 to 290 per unit respectively. Price subject to change
without notice. Please contact NIST at the address shown above.

References:

National Institute of Standards and Technology {1991) SRM 1625. Sulfur dioxide permeation
tube. Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD,
USA.

National Institute of Standards and Technology (1991) SRM 1627. Sulfur dioxide permeation
tube. Certificate of analysis. National I[nstitute of Standards and Technology, Gaithersburg, MD,
USA.

National Institute of Standards and Technology (1991) SRM 1628. Sulfur dioxide permeation
tube. Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD,
USA,

National Institute of Standards and Technology (1992) SRM 1629a. Nitrogen dioxide permeation
device. Certificate of analysis. National Institute of Standards and Technology, Gaithersburg,
MD, USA.
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SRM 1658a through 2751

Gases in Air

Source:

National Institute of Standards and Technology
Office of Standard Reference Materials
Gaithersburg, MD 20899
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 m3 (30 cubic ft.) at NTP. Each cylinder is

individually analyzed and the certified vaiue provided in each Certificate of Analysis.

Certified concentrations of methane and propane (umole/mole}):

Methane in air SRM 2609 CO, 380
SRM 16582 1 N,O 330
SRM 16592 10 SRM 2610 00, 380

Methane and propane in air N0 330
SRM 1680a Methane 4 o

Propane 1 Carbon monoxide in air
SRM 2612a 10

Propane in air SRM 2613a 20
SRM 1666b 10 i o
SRM 1687b 50 Nitrogen dioxide in air
SRM 1668b 100 SRM 2655 1000
SRM 1669b 500 SRM 2656 2500

Carbon dioxide and nitrous oxide in air Methane in air

SRM 2607 Co, 340 SRM 2750 50
N,O 300 SRM 2751 100
SHRM 2608 Co, 340
N,O 300

Order information:

These SRMs can be purchased for between US$700 and 3000 per cylinder. Price subject to
change without notice. Please contact NIST at the address shown above.

References:

National Institute of Standards and Technology (1990) SRM 2750. Methane in air. Certificate of
analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 1658a through 2751 (cont.)

National Institute of Standards and Technology {1990) SRM 2751. 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. Certificaie
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.) (1992) NIST Standard Reference Materials Catalog 1992-93. NIST Spec.
Pub. 260, 162 pp. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 1661a through 2745

Gases in Nitrogen
Source:

National Institute of Standards and Technology
Office of Standard Reference Materials
Gaithersburg, MD 20889
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 m® {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 2637a 2500
SRM 1693a 50 ) SRM 2638a 5000
SRM 1694a 100 ‘ SRM 26392 i mole percent
SRM 1661a 500 SRM 2640a 2 mole percent
SRM 1662a 1000 SRHRM 2641a 4 mole percent
SRM 1663a 1500 SRM 2642a 8 mole percent
SRM 1664a 2500 SRM 2740 10 mole percent
SRM 1696 3500 SRHRM 2741 13 mole percent
Carbon dioxide in nitrogen Nitric oxide in nitrogen
SRM 2632a 300 SRM 2627a 5
SHM 2619a 0.5 mole percent SRM 2628a 10
SRM 2620a 1.0 mole percent SBM 2629a 20
SRM 2621a 1.5 mole percent SRM 1683b 50
SRM 2622a 2.0 mole percent SRM 1684b 100
SRM 2623a 2.5 mole percent SRM 1685b 250
SRM 2624a 3.0 mole percent SRM 1686b 500
SRM 2625a 3.5 mole percent SRM 2735 BOO
SHM 2626a 4.0 mole percent SRM 1687b 1000
SREM 1674b 7.0 mole percent SRM 2630 1500
SRM 1675b 14.0 mole percent SRM 2736 2000
SRM 2745 16 mole percent SRM 2631 3000
Carbon monoxide in nitrogen
SRM 1677¢ 10
SRM 1678c 50
SRM 1679¢ 100
SRHRM 1680b 500
SRM 1681b 1000
SRM 2635a 25
SRM 2636a 250
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8RM 1861a through 2745 (cont.)

Volatile toxic organics in nitrogen

(nmole/mole)

SRHM 1804  Vinyl chloride
1,3-Butadiene
Bromomethane
Trichlorofluoromethane
Dichloromethane
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Benzene
Carbon tetrachloride
1,2-Dichloropropane
Trichloroethylene
Toluene
1,2-Dibromoethane
Tetrachloroethylene
Chlorobenzene
Ethylbenzene
o-Xylene

oo aomoa oo

Benzene in nitrogen
SRM 1805 0.25
SRM 1808 10

Tetrachloroethylene in nitrogen
SRM 1808 0.25
SRM 1809 10

Aromatic organic gases in nitrogen

SBRM 1811 Benzene 0.25
Toluene 0.25
Chlorobenzene 0.25
Bromobenzene 0.25

SHM 1812 Benzene 10
Toluene 10
Chlorobenzene 10
Bromobenzenea 10

Aliphatic organic gases in nitrogen
SRAM 1813  Carbon tetrachloride 0.25

Chlcroform 0.25
Tetrachloroethylene 0.25
Vinyl chloride 0.25

Order information:

SAM 1814  Carbon tetrachloride 10

Chloroform 10
Tetrachloethylene 10
Vinyl chloride 10
Propane in nitrogen
SRM 2643a 100
SRM 2644a 250
SHRM 2645a 500
SRM 2646a 1600
SRM 2847a 2500
5RM 2648a 5000
SRM 2649a 1.0 mole percent
SRM 2850 2.0 mole percent
Propane and oxygen in nitrogen
SRM 2651  Propane 0.01
Oxygen 5.0
SRM 2652  Propane 0.01
Oxygen 10.0
Oxygen in nitrogen
SRM 26574 2
SRM 2658a 10
SAM 2659a 21

Hydrogen sulfide in nitrogen
SRM 2730 5
SRM 2731 20

Carbon dioxide, carbon monoxide and
propane in nitrogen

SRM 2725 O 1.6 mole percent
CaHg 600

SRM 2726 @ 8 mole percent
CHy 3000

SRM 2727 CO, 11 mole percent
€0 1.6 mole percent
CHy 600

SRM 2728 CO, 14 mole percent
@ 1.6 mole percent
CHg 3000

These SRMs can be purchased for between US$600 and US3$2314 per cylinder. Not all prices
were available at the time of this writing. Please contact NIST at the address shown above.

References:

National Institute of Standards and Technology (1990) Certificate, SRM 2632a, Carbon dioxide
in nitrogen. National Institute of Standards and Technology, Gaithersburg, MD, USA.




SRM 16861a through 2745 (cont.)

National Institute of Standards and Technology (1990) Certificate, SRM 2648a, Propane in
nitrogen. 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 (1990) Certificate, SRM 2745, Carbon dioxide
in nitrogen. National Institute of Standards and Technology, Gaithersburg, MD, USA,

National Institute of Standards and Technology (1992) SRM 1663a. Sulfur dioxide in nitrogen.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA,

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

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

National Institute of Standards and Technology (1992) SRM 1685b. Nitric oxide in nifrogen.
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.
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.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology {1992) SRM 1693a. Sulfur dioxide in nitrogen.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1992) SRM 1694a. Sulfur dioxide in nitrogen.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA,

National Institute of Standards and Technology (1992) SRM 1696. Sulfur dioxide 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.
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.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1992) SRM 2623a. Carbon dioxide in nitrogen.

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

National Institute of Standards and Technology (1992) SRM 2628a. Nitric oxide in nitrogen.

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 (1992) SRM 2629a. Nitric oxide in nitrogen.
Certificale of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.,

National Institute of Standards and Technology (1992) SRM 2636a. Carbon
nitrogen. Certificate of analysis. National Institute of Standards and Technology,
MD, USA.

National Institute of Standards and Technology (1992) SRM 2637a. Carbon
nitrogen. Certificate of analysis. National Institute of Standards and Technology,
MD, USA,

National Institute of Standards and Technology (1992) SRM 2638a. Carbon
nitrogen. Certificate of analysis. National Institute of Standards and Technology,
MD, USA,

National Institute of Standards and Technology (1992) SRM 2639a. Carbon
nitrogen. Certificate of analysis. National Institute of Standards and Technology,
MD, USA.

monoxide in
Gaithersburg,

monoxide in
Gaithersburg,

monoxide in
Gaithersburg,

moneXxide in
Gaithersburg,

National Institule 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, Galthersburg, MD, USA.

Trahey, N. M. (ed.) (1992) NIST Standard Reference Materials Catalog 1992-93. NIST Spec.
Pub. 260, 162 pp. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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A13-01 - A13-14

Spectrochemical Materials

Source:

Office of Reference Materials
Laboratory of the Government Chemist
Queen's Road, Teddington
Middlesex TW11 OLY
ENGLAND

Description:

These CRMs are intended for use in the analysis of low concentrations of metals in oils 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 a diluent (such as white spirit, dioctyl sebacate or a mineral Qil).

Available compounds:

Compound LGC number Metal content (mg/qg)
Aluminum tris(ethyl acetoacetonate) A13-01 66
Barium (Il) decanoate A13-02 285
Cadmium (ll) decanocate A13-03 247
Calcium (ll) decanoate A13-04 105
Chromium () decanoats A13-07 107
Cobalt {Il) decanoate A13-05 144
Copper (I} decanoate A13-086 159
Iron (Ill) decanoate A13-08 101
Lead (I} decanoate A13-09 377
Magnesium (Il) decanoate A13-10 66
Manganese (ll) decanoate A13-11 136
Nickel (ll) decanoate A13-12 154
Silver decanoate A13-13 3886
Vanadyl bis(acetoacetonate) A13-186 192
Zinc (ll) decanoate A13-14 162

Order information:

These CRMs can be purchased for £35 per unit (5 gram vials). Price subject to change without
notice. Please contact LGC at the address shown above.

Reference:
Laboratory of the Government Chemist (1991) Certified Reference Materials. Issue No. 2.

Office of{ Reference Matetials, Laboratory of the Government Chemist, Queen's Road,
Teddington, Middlesex TW11 OLY, England.
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CLB-1 - CLB-2

Mixtures' in lIso-octane of Individual Chlorinated
Biphenyl (PCB) Compounds

Source:

National Research Council of Canada
Institute for Marine Biosciences
Marine Analytical Chemistry Standards Program
1411 Oxford Street
Halifax, Nova Scotia B3H 271
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 H8-2. CLB-2 is a
solution of all 13C-labelled 2,2',4,4',5,5'-hexachlorobiphenyl (lUPAC 153) in isc-octane. This
material is intended for use in quantitative analysis of PCBs using GC/MS techniques.

Certified concentrations of PCB congeners (ug/mL; * are resolution testing
pairs):

CLB-1-A
pCB Value PCB Value
18 1.8 86 * 2.9
31 6.6 87 * 3.8
40 4.9 121 . 3.1
44 5.9 153 2.1
49 7.6 156 1.5
54 16.8 _ 159 1.2
77 5.5 ) 209 1.7
CLB-1-B
PCB _ Value

1654 6.2
15 91.9 173 * 2.3
52 15.2 182 3.8
60 3.9 202 * 3.6
103 10.8 205 3.2
105 4 207 3.8
128 4.9 208 2.4
143 5.7 209 2.8
PCB Value
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CLB-1 - CLB-2 (cont.)

- CLB-1-C
PCB Value . PCB Value
15 138.5 189 4.7
114 6.3 191 5
129 8.3 199 ~ 4.8
137 8.3 201 ~* 7
153 7.4 203 * 5.1
171 * 5.2 206 6.7
183 6.6 209 5.1
185 3.5
CLB-1-D
PCB Value PCB Value
15 76.7 180 2.8
101 8.9 187 3.2
118 3.9 194 2.4
138 4.2 195 2.6
141 2.8 186 * 3.3
151 ‘B 201 * 3.6
153 3.3 209 2.7
170 '3
CLB-2
PCB Value
153 231 + 0.3

Order information:

CLB-1 can be purchased for C$105 per unit (set of 4 1-mL ampoules), and CLB-2 for C$200
per unit (set of 4 1-mL ampoules). Price subject to change without notice. Please contact NRCC
at the address above.

References:

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

National Research Council Canada (1992) CLB-1. Mixtures in isoc-octane of individual
chlorinated biphenyl (PCB) compounds. Description sheet. National Research Council Canada,
Marine Analytical Standards Program, Halifax, Nova Scotia, B3H 3Z1, Canada,

National Research Council Canada (1992) CLB-2. Solution in iso-octane of 13C-labelled

2,2',4,4',5,5-hexachlorobiphenyl. Description sheet. National Research Council Canada,
Marine Analytical Standards Program, Halifax, Nova Scotia, B3H 3Z1, Canada.
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CRM 034 through 183

Organic Compounds for Elemental Analysis

Source:

Description:

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

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

Certified concentrations (png/g dry weight):

CRM 034

CRM 035

CRM 038

CRM 071

Element Value

bis(Diethyltinchloride) oxide (CgH,oCl0SN,)

C 2181
H 45.4
Ci 160.8
O 36.8
Sn 538.0

Triphenylleadimidazole (Cyq1H 5N, Pb)

C 498.7
H 36.1
N 54.9
Pb 409.8

Mercurisuccinimide (CgHgHgN,0,)

C 242.3
H 20.3
N 70.6
6] 161.1
Hg 505.7
N-{4-Bromophenyl)-N-(2-chloro-4-nitrophenyl)
C 403.9
H 23.7
Br 206.5
Cl 91.7
N 108.5
O 82.8
S 83.0
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CRM 034 through 183 (cont.)

Element Value Uncertainty (%)
CRM 072 N-{4-Chloro-4-nitrophenyl)-N-{4-icdophenyl) thicurea {C43HgClINLO,8)
C 361.3 1.0
H 21.0 0.4
Cl 81.1 0.8
| 293.2 0.8
N 96.5 0.6
O 73.3 0.6
S 73.5 0.5
CRM 073 1-[1-(4-Bromophenylmethyl)-4-piperidinyl]-5-ch|oro-2-(trifluoromethyl)-
1H-benzimidazole (C,,H,gBrCIF;N,)
C 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 88.8 0.5
CRM 127 Tetramethylammonium tetraphenylborate
C 855.0 0.6
H 82.1 0.3
N 35.5 6.4
B 27.4 0.1
CRM 183 Bis(triphenylphosphine)-copper-trifluoromethanesulfonate
C 602.9 0.4
H 41.2 0.3
F 77.1 0.8
s 43.5 0.7
P 84.2 0.6
Cu 85.4 0.6

Order information:

These CRMs can be purchased for BFR2000 per unit (1 - 5§ g). Price includes handling and
normal postage and it is subject to change without notice. Please contact BCR at the address
shown above.

Reference:

Community Bureau of Reference (BCR) (1992) 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. 75 pp.
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CRM 046 through 370

Polycyclic Aromatic Hydrocarbons

Source:

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

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:

Polycyclic aromatic hydrocarbons (100 mg vials)

CRM 046 Benzo[blchrysene CRM 133 Dibenzo[a,e]pyrene-
CRHM 047 Benzo[b]fluoranthene CRM 134 Benzo[c]phenanthrene
CRM 048 Benzo[K]fluoranthene CRM 135 Benzo[b]naphtho[2,1-
CRM 049 Benzo[j]flucranthene d]thiophene

CRM 050 Benzo[e]pyrene CRM 136 Benzo[bjnaphtho[2,3-
CRM 051R  Benzo[a]pyrene d]thiophene

CRM 052 Benzo[ghi]perylene CRM 137 Benzofb]naphtho[1,2-
CRM 053 Indencl1,2,3-cd]pyrene d]thicphene

CRM 077 1-Methylchrysene CRM 138 Dibenz{a,hJanthracene
CRBM 078 2-Methyichrysene CRM 139 Benzo[ghi]iluoranthene
CRM 079 3-Methylchrysene CRM 140 Benzo[c]jchrysene
CRM 080 4-Methylchrysene CRM 153 Dibenz[a,h]acridine
CRM 081R  5-Methylchrysene CRM 154 Dibenz[a,jlacridine
CRM o082 8-Methylchrysene CHM 155 Dibenz[a,c]acridine
CRM 091 Anthanthrene CRM 156 Dibenz[c,hlacridine
CRM 092 10-Azabenzo[a]pyrene CRM 157 Benz[alacridine

CRM 093 1-Methylbenz[a)anthracene CRM 158 Benz[c]acridine

CRM 084 Dibenz[a,clanthracene CRM 158 Dibenzo[a,h]pyrene
CRM 085 Dibenz[a,jlanthracene CRBM 180 Fluoranthene

CRM 096 Dibenzo[a,llpyrene CRM 168 1-Nitropyrene

CRM 097 Benzo[a]fluoranthene CRM 177 Pyrene
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CRM 046 through 343 (cont.)

Nitro-polycyclic aromatic hydrcarbons

20 mg vials

CRM 152
CRM 265
CRM 268
CRM 267
CRM 268
CRM 269
‘CBM 270
CRM 271
CRM 272

Dibenz[a,ilacridine
Dibenzo[a,e]fluoranthens
7H-Dibenzo[c,g]carbazole
Indenof1,2,3-cd]fluoranthene
Dibenzo[a,i]lpyrene

Chrysene

Triphenylene
Benz[a]anthracene

Coronene

Polychlorinated biphenyls (25 mg vials)

CRM 289
CRM 290
CRM 291
CRM 292
CRM 293

CRM 294

2,4'-Dichlorobiphenyl
2,3,3'-Trichlorobiphenyl
2,4,4-Trichlorobiphenyl
3,3',4-Trichlorobiphenyl
2,2',5,5" -Tetrachloro=-
bipheny!

2,2',4,5,5' -Pentachloro=-
biphenyl

10 mg vials

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

CRM 295
CRM 286
CRM 297

CRM 298

Oxygenated polycyclic aromatic hydrocarbons (10 mg vials)

CRM 337
CRM 338

CRM 339

Dibenzo[b,d]furan
4H-Cyclopenta[deflphe=-
nanthrene-4-one
Benzo[c,d]pyren-6-one

Order information:

CRM 340
CRM 341
CRM 342
CHM 343

1-Nitropyrene
1-Nitronaphthalene
2-Nitronaphthalene
9-Nitroanthracene
6-Nitrochrysene
3-Nitrofluoranthene
6-Nitrobenza[a]pyrene
2-Nitro-7-methoxy=-
naphtho[2,1-b]furan

2,3'.4,4',5-Pentachloro=-
biphenyl
2,2',3,4,4',5-Hexachlo=-
robiphenyl
2,2',4,4' 5 5'-Hexachlo=-
robiphenyl
2,2',3,4,4',5,5'-Heptachlo=-
robiphenyl

Benzo[blnaphto[1,2-d]furan
Benzo[b]naphto[2,1-d]furan
Benzo[a]fluorenone
3-Hydroxybenzola]pyrene

Prices vary for these CRMs, ranging from BFR10000 to 30000 per vial. Price includes handling
and normal postage and it is subject to change without notice. Please contact BCR at the address
shown above for prices and availability.

Reference:

Community Bureau of Reference (BCR) (1992) 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. 75 pp.
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CRM 365

Polychlorinated Biphenyls in Iso-octane

Source:

Community Bureau of Reference
Commission of the European Communities
Directorate General for Science
Research and Development
200 rue de la Loi
B-1049 Brusssls

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 15.2 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 0.8
PCB 52 14.8 0.6 PCB 180 15.2 0.6

Order information:

CRM 385 can be purchased for BFR4000 per unit {2 2-mL vials). Price includes handling and
normal postage and it is subject to change without notice. Please contact BCR al the address
shown above.

Reference:

Community Bureau of Reference (BCR) (1982) 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. 75 pp.
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CSK Potassium lodate

Potassium lodate

Source:

Sagami Chemical Research Center
Nishi-Ohnuma 4-4-1
Sagamihara-shi 229

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
UsSA Chuo-Ku, Osaka

JAPAN
Description:

The standard solution of 0.01000 N potassium iodate {KIO;) for use in the analysis of dissclved
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 UNESCQ/ICC, 1865-1979, and in other
programs.

Order information:

CSK potassium iodate solution can be purchased for US$95 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. J. Oceanogr, Soc. Japan,
31:85-92.

Ambe, M. (1978) Note of the experience in the preparation of CSK standard solutions and the
I[CES-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. Sagami Chemical Research Center, Sagamihara, Kanagawa Prefecture, Japan.
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DACS-1

Domoic Acid

Source:

National Research Council of Canada
Marine Analytical Chemistry Standards Program
Institute for Marine Biosciences
1411 Oxford Street
Halifax, Nova Scotia B3H 221
CANADA

Description:

Domoic acid was the causative agent of amnesic shellfish poisaning from the ingestion of toxic
mussels in Canada in 1987. A major research effort was undertaken by NRCC on the chemistry
and determination of domoic acid (1989), and a description of the analytical methodology used
during the shellfish poisoning episode can be found in Quilliam and Wright (1989).

Domoic acid concentration (pg/mL):

89 pg/mL in acetonitrile/water mixture (1:9 v/v).

Order information:

DACS-1 can be purchased for US$150 per unit (set of 4 5-mL ampoules). Price subject to
change without notice, Please contact NRCC at the address above.

References:

National Research Council Canada (1991) DACS-1. Domoic acid calibration solution. 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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EPA C-027 through C-158

EPA CRADA Multicomponent Standards

Source:
US Environmental Protection Agency
Quality Assurance Research Division
EMSI.-Cincinnati
Cincinnati, OH 45268-1525
USA

Available from:
NS| Environmental Solutions
P. O. Box 12313, 2 Triangle Drive
Research Triangle Park, NC 27709, USA

Description:
These CRADA calibration standards and organic solutions are designed, produced and verified
for purity, homogeneity and stability under a cooperative research and development agreement

between NSI Environmental Solutions and the US EPA.

Available solutions:

C-027 BETX mix C-092  Volatile compounds VI
Benzene Benzene
Ethylbenzene Ethylbenzene
Toluene o-Xylene
Total xylenes Styrene
o-Xylene Toluene
m-Xylene
p-Xylene C-093  Pesticides mix

Aldrin

C-028 TCLP volatiles mix alpha-BHC
Benzene beta-BHC
Carbon tetrachloride delta-BHC
Chlorebenzene gamma-BHC
Chloroform 4,4'-DDD
1,4-Dichlorobenzens 4,4'-DDE
1,2-Dichloroethane 4,4'-DDT
1,1-Dichloroethylene Dieldrin
Methyl ethyl ketone Endosulfan |
Tetrachloroethylene Endosulfan 1
Trichloroethylene Endosulfan sulfate

Endrin

C-075 Basic extractables Endrin aldehyde
4-Chloroaniline Endrin ketone
o-Nitroaniline Heptachlor
m-Nitroaniline Heptachlor epoxide
p-Nitroaniline p.p'-Methoxychlor
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EPA C-027 through C-158 {cont.}

C-098H PNA mix

* Acenaphthene
Acenaphthylene
Anthracens
Benz[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[ghi]perylene
Chrysene
Dibenz[a,h]anthracene
Fluoranthene
Fluorene
Indenc{i,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene

C-098L PNA mix
Acenaphthene
Acenaphthylene
Anthracene
Benz[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[ghilperylene
Chrysene
Dibenz[a,h]anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene

C-109H Volatiles VA
Acetone
2-Hexanone
Methyl ethyl ketone
4-Methyl-2-pentanone

C-109L Volatiles VA
Acetone
2-Hexanone
Methyl ethyl ketone
4-Methyl-2-pentanone
C-131 Organic acids surrogate
2-Fluorophenol
Phenol-dg

2,4,6-Tribromophenol

C-133L

C-133H

C-134H

C-134L

C-135

C-137
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Volatile 500 mix
2-Chlorotoluene
1,2-Dibromoethane
cis-1,2-Dichloroethylene
Hexachlorcbutadiene
Naphthalene
Styrene
1,2,3-Trichloropropane
1,2,4-Trimethylbenzense
m-Xylene

Volatile 500 mix
2-Chlorotoluene
1,2-Dibromoethane
cis-1,2-Dichioroethylane
Hexachlorobutadiene
Naphthalene
Styrene
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
m-Xylene

Volatile 200 mix
Benzene
Chlorobenzene
1,2-Dichlorcbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Ethylbenzene
Tetrachloroethylene
Toluene
Trichloroethylene

Volatile 200 mix
Benzene
Chlorcbenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichiorobenzene
Ethylbenzene
Tetrachlorcethylene
Toluene
Trichloroethylene

Volatile 300B mix
Dichlorodifluoromethane
Vinyl chloride

Volatile 300A mix
Bromomethane
Chlcroethane
Chioromethane
Fluorotrichloromethane



EPA C-027 through C-158 (cont.)
C-138L Volatile 800 mix

trans-1,3-Dichloro-1-propene
n-Butylbenzene 1,1,2,2-Tetrachloroethane
{ert-Butylbenzene 1,1,1-Trichloroethane
1,2-Dibromo-3-chloropropane 1,1,2-Trichloroethane

1,3-Dichloropropane
1,1-Dichloropropylene
4-Isopropyltoluene
n-Propylbenzene
1,1,1,2-Tetrachloroethane
1,3,5-Trimethylbenzene
p-Xylene

C-138H Volatile 600 mix

n-Butylbenzene
tert-Butylbenzene
1,2-Dibromo-3-chloropropane
1,3-Dichloropropane
1,1-Dichloropropylens
4-|sopropyltoluene
n-Propylbenzene
1,1,1,2-Tetrachloroethane
1,3,5-Trimethylbenzene
p-Xylene

C-138H Volatile 100 mix

Bromoform

Carbon tetrachloride
Chloroform
Chicrodibromomethane
Dichlorobromomethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
trans-1,2-Dichloroethylene
Dichloromethane
1,2-Dichloropropane
¢is-1,3-Dichloro-1-propene
trans-1,3-Dichloro-1-propene
1,1,2,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2-Trichloroethane

C-139L Volatile 100 mix

Bromotorm

Carbon tetrachloride
Chloroform
Chlorodibromomethane
Dichlorobromomethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloreethylene
trans-1,2-Dichloroethylene
Dichloromethane
1,2-Dichloropropane
c¢is-1,3-Dichloro-1-propene
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C-140L Volatile 400 mix

Bromobenzene
Bromochloromethans
sec-Butylbenzene
4-Chlorotoluene
Dibromomethane
2,2-Dichloropropane
Isopropylbenzene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
m-Xylene

C-140H Volatile 400 mix

Bromobenzene
Bromochloromethane
sec-Butylbenzene
4-Chlorotoluene
Dibromomethane
2,2-Dichloropropane
Isopropylbenzene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
m-Xylene

Volatile 700 mix
Acrolein
Acrylonitrile

Volatile 800 mix
Allyl alcohol
Allyl chloride
2-Chloroethanol
3-Chloropropionitrile
1,3-Dichloro-2-propanol
Ethyl methacrylate
Malononitrile
Methacrylonitrile
2-Methyl-1-propanol
Propargyl alcohol

TCLP pesticides mix
Endrin
Heptachlor
Heptachlor epoxide
gamma-BHC
p,p'-Methoxychlor




EPA C-027 through C-158 (cont.)

Phthalates mix
Butyl benzyl phthalate
Di-n-buty! phthalate
Diethy! phthalate
Di-n-octyl phthalate
Dimethyl phthalate
bis(2-Ethylhexyl)phthalate

Carbamates mix
Aldicarb
Aldicarb sulfone
Aldicarb sulfoxide
Carbaryl
Carbofuran
3-Hydroxycarbofuran
Methiocarb
Methomyl
Oxamyl
Propoxur

Phenols mix
2-Chlorophenol
4-Chloro-3-methylphenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
4,6-Dinitro-2-methylphenocl
Pentachlorophenol
Phenol
2-Nitrophencol
4-Nitrophenol
2,4,6-Trichlorophenol

Haloethers mix
4-Bromophenyl phenyl ether
bis(2-Chloroisopropyl)ether
bis(2-Chlorcethoxy)ether
bis{2-Chloroethoxy)methane
bis(2-Chioroethyl)ether
4-Chlorophenyl phenyl ether

Chlorinated hydrocarbons mix
2-Chlorcnaphthalene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
1,2,4-Trichlorobenzene

C-151

C-152

C-153

C-154

C-155

C-156

C-157

C-158
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TCLP acids mix -
0-Cresol
m-Crasol
p-Cresol
Pentachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Base/neutrals mix
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Isopharone
Nitrobenzene
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine

Nitroaromatics and isophorone mix
2,4-Dinitritoluene
2,6-Dinitrotoluene
Isophorone
Nitrobenzene

Nitrosamines mix
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine

TCLP base/neutrals mix
1,4-Dichlorobenzene
2,4-Dinitrotoluene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Nitrobenzene
Pyridine

TCLP herbicides mix
2,4-Dichlorophenoxy acetic
acid
Silvex

Internal standards mix
Chlorobenzene-dg
1,4-Dichlorcbenzene-d,
p-Difluorobenzens

Surrogates mix
4-Bromoflucrobenzene
Dibromofluoromethane
Toluene-dg



C-027 through C-158 {cont.)

Order information:

These CRMs can be purchased from US$45 to US$90 per 1.5-mL ampoule. They are available
from the wholesale distributor, NSI Environmental Solutions, P. O. Box 12313, 2 Triangle

Drive, Research Triangle Park, NC 27709, USA, as well as from other distributors worldwide.
Price subject to change without notice.

Reference:
NSt Environmental Solutions (1992) EPA - Certified organic solutions standards. NSI

Environmental Solutions, P. O. Box 12313, 2 Triangle Drive, Research Triangle Park, NC
27708, USA, 142 pp.
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EPA CPCB-006 through CPCB-490

EPA CRADA Polychlorinated Biphenyl

Source:
US Environmental Protection Agency
Quality Assurance Research Division
EMSL-Cincinnati
Cincinnati, OH 45268-1525
USA

Available from:
ULTRA Scientitic
250 Smith Street
North Kingston, Rl 02852, USA

Description:

These CRADA calibration standards and organic neats are designed, produced and verified for
purity, homogeneity and stability under a cooperative research and development agreement
between ULTRA Scientific and the US EPA. The congeners are synthesized by ULTRA.

Available compounds (Cost is $35 unless noted. Quantities are 5 mg unless
noted or as follows: ¢ - 10 mg; = 20 mg; A - 25 mg; + 50 mg.):

CPCB Cost/Amt.  Compound

006 20 + 2-Chlorobiphenyl
007 47 ¢ 3-Chlorobiphenyl
008 20 + 4-Chlorobipheny|
008 50 A 2,2'-Dichlorobiphenyl
012 50 A 2,3-Dichlorobiphenyl

101 40 2,3'-Dichlorobiphenyl

013 36 A 2,4-Dichlorobiphenyl
089 85 A 2,4'-Dichlorobiphenyl
014 36 + 2,5-Dichlorobiphenyl
015 36 A 2,6-Dichlorobiphenyl
010 44 + 3,3'-Dichlorobiphenyl
018 36 + 3,4-Dichlorobiphenyl

112 80 3,4'-Dichlorobiphenyl

017 47 4+ 3,5-Dichlorobiphenyl

011 A D 4.4'-Dichlorobipheny!

092 50 2,2',3-Trichlorobiphenyl
021 60 A 2,2',5-Trichlorobiphenyl
139 80 2,2',6-Trichlarobiphenyl
104 44 2,3,3'-Trichlorobiphenyl
018 64 A 2,3,4-Trichlorobiphenyl
118 80 2,3,4'-Trichlorobiphenyl
083 85 ¢ 2,3,8-Trichlorobiphenyl
121 80 2,3',4-Trichlorobiphenyl
022 70 A 2,3',5-Trichlorobiphenyl
120 80 2,3',6-Trichlerobiphenyl
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EPA CPCB-006 through CPCB-7120 (cont.)

cPcB

084
019
020
023
062
123
107
122
119
124
125
085
105
029
035
136
030
024
031
032
066
126
128
093
027
028
086
025
033
034
138
026
0386
127
129
091
096
097
038
099
041
069
130
087
141
042
039
040
043
098
131
133
070

73
56
64
70
32
80
80
80
80
80
80
75
85
85
76
80
64
44
32
47
70
80
67
47
56
52
85
56
az
44
80
58
40
80
80
70
80
88
88
70
67
88
80
67
80
100
47
67
76
80
80
95
100

Cost/Amt.
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Compound

2,4,4'-Trichlorobiphenyl
2,4,5-Trichlorobiphenyl
2,4,8-Trichlorobiphenyl
2,4',5-Trichlorabiphenyl
2',3,4-Trichlorobiphenyl
2',8,5-Trichlorobiphenyl
3,3',4-Trichlorobiphenyl
3,3",5-Trichlorobiphenyl
3,4.4'-Trichlorobiphenyl
3,4,5-Trichlorobiphenyl
3,4',5-Trichlorobiphenyl
2,2',3,3'-Tetrachlorobiphenyl
2,2',3,4'-Tetrachlorobiphenyl
2,2',3,5'-Tetrachlorobiphenyl
2,2',4,4'-Tetrachlorobiphenyl
2,2',4,5-Tetrachlorobiphenyi
2,2',4,5'-Tetrachlorcbiphenyl
2,2',4,6-Tetrachlor0biphenyl
2,2',5,5'-Tetrachlorobiphenyl
2,2',5,6'-Tetrachlorobiphenyl
2,2',6,6'-Tetrachlorobiphenyl
2,3,3",4-Tetrachlorobipheny!
2,3,3",5'-Tetrachlorobiphenyl
2,3,4,4'-Tetrachlorobipheny!
2,3,4,5-Tetrachlorobiphenyl
2,3,5,6-Tetrachlorobiphenyl
2,3'.4,4'-Tetrachlorobiphenyl
2,3',4,6-Tetrachlorobiphenyl
2,3',4',5-Tetrachlorobiphenyl
2,3',5,5'-Tetrachlorobiphenyl
2,4,4',5-Tetrachlorocbiphenyl
2,4,4',6-Tetrachlorobiphenyl
3,3',4,4'-Tetrachlorobiphenyl
3,3",4,5-Tetrachlorobiphenyl
3,8',4,5'-Tetrachlorobiphenyl
3,38',5,5'-Tetrachlorobiphenyl
3,4,4',5-Tetrachlorobiphenyl
2,2',3,3',4-Pentachlorobipheny!
2,2',3,4,5-Pentachlorobipheny!
2,2',3,4,5'-Pentachlorobiphenyl
2,2',3,4,6-Pentachlorobiphenyi
2,2',3,5,6-Pentachlorobiphenyl
2,2',3,5',6-Pentachlorobiphenyi
2,2',3',4,5-Pentachlorobiphenyl
2,2',3',4,6-Pentachlorobiphenyl
2,2',4,4',6-Pentachlorobiphenyl
2,2',4,5,5'-Pentachlorobiphenyl
2,2',4,5',6-Pentachlorobiphenyl
2,2',4,6,6'-Pentachlorobiphenyl
2,3,3,4,4'-Pentachlorobiphenyl
2,3,3',4,5'-Pentachlorobiphenyl
2,3,3',4',6-Pentachlarobiphenyl
2,8,3',5,6-Pentachlorobiphenyl
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EPA CPCB-008 through CPCB-7120 (cont.)
CPCB Cost/Amt. Compound

108 110 2,3,4,4',5-Pentachlorobipheny!

071 67 2,3,4,4',6-Pentachlorobiphenyl

037 40 ¢ 2,3,4,5 6-Pentachlorobiphenyl

106 73 2,3',4,4' 5-Pentachlorobiphenyl

044 76 2,3',4,4' 6-Pentachlorobiphenyl

045 64 2.,3'.4,5',6-Pentachlorobiphenyl

117 110 2' 3,3'.4,5-Pentachlorobiphenyl

134 80 2'.3,4,5,5'-Pentachlorobiphenyl

102 80 3,3',4,4',5-Pentachlorobiphenyl

132 80 3,3',4,5,5'-Pentachlorobiphenyl

049 85 = 2,2'.3,3',4,4'-Hexachlorobiphenyl
052 100 2,2' 3,3,4,56-Hexachlorobiphenyl!

114 130 2,2'.3,3',5,5'-Hexachlorobiphenyl
067 88 = 2,2'.3,3',6,6'-Hexachlorobiphenyl
053 76 2,2'3,4,4' 5-Hexachlorobiphenyl

088 73 2,2'.3,4,4',5'-Hexachlorobipheny!
056 100 2,2'.3,4,4' 6-Hexachlorobiphenyl

050 73 2,2',3,4,5,5'-Hexachlorobiphenyl

054 76 2,2' 3,4,5,6'-Hexachlorobiphenyli

051 70 2,2'.3,5,5' 6-Hexachlorobiphenyl

047 60 ¢ 2,2'4,4',5,5'-Hexachlorobiphenyl
048 76 2,2'.4,4',5,6'-Hexachlotobiphenyl
046 88 + 2,2' 4.4' 8,6'-Hexachlorobiphenyl
055 76 2,3,3',4,4' 6-Hexachlorobiphenyl

109 110 2,3,3',4,4' 6-Hexachlorobiphenyl

113 110 2.,3,3',4,5,5'-Hexachlorobiphenyl

115 110 2,3,4,4',5,6-Hexachlorobiphenyl

100 70 ¢ 2,3',4,4',5,5'-Hexachlorobiphenyl
490 70 3,3',4,4',5,5'-Hexachlorobiphenyl
110 110 2.,2'.3,3' 4,4",5-Heptachlorobipheny!
072 88 2,2'3,3',4,4' 6-Heplachlorobiphenyl
094 70 2,2',3,4,4',5,5'-Heptachlorobiphenyl
077 100 2,2",3,4',5,6,6'-Heptachlorobiphenyl
073 60 2,3,8',4,4',5,5'-Heptachlorobiphenyl
057 85 2,3,3'.4,4',5,6-Heptachiorobiphenyl
116 73 2,2' 3,3".4,4',5,5'-0ctachlorobiphenyl
111 110 2,2',3,3',4,4',5,6-Octachlorobiphenyl
103 73 2,2'3,4,4',5,6-Heptachlorobiphenyl
137 100 2,2',3,4,4',5' 6-Heptachlorobiphenyl
135 80 2,2' 3,4,5,5', 6-Heptachlorobiphenyl
058 67 2,2'.3,4,5,6,6'-Heptachlorobiphenyl
074 100 2,2'.3,4',5,5' 8-Heptachiorobiphenyl
Q75 100 2,2',3,3',4,5,5' 6-Octachlorobipheny!
095 100 2,2'3,3.4,5,6,6'-Octachlorobiphenyl
082 76 2,2',3,3",4,5',6,6'-Octachlorobiphenyl
068 67 2,2'.3,3',5,56',6,6'-Octachlorobiphenyl
078 i00 2,2',3,4,4',5,6,6'-Octachlorobiphenyl
140 100 2,3,3',4,4',5,5' 6-Octachlorobiphenyl
059 95 2,2',3,3",4,4', 5,5, 6-Nonachlorobiphenyl
080 73 2,2',3,3",4,4',5,6,6'-Nonachlorobiphenyl
081 76 2,2'.3,3,4,5,5,6,6'-Nonachlorobiphenyl
060 20 ¢ Decachlorobiphenyl
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EPA CPCB-006 through CPCB-7120 (cont.)

Order information:

These CRMs can be purchased for the amounts listed above in US dollars. They are available
from the wholesale distributor, ULTRA Scientific, 250 Smith St., North Kingstown, Rl 02852,
USA, as well as from other distributors worldwide. Price subject to change without notice.

Reference:

ULTRA Scientific (1992) CRADA Standards, Pesticides and PCBs. ULTRA Scientifie, 250 Smith
St., North Kingstown, Rl 02852, USA. 16 pp.
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EPA CR-0020 through CR-7120

EPA CRADA Pesticides

Source:
US Environmental Protection Agency
Quality Assurance Research Division
EMSL-Cincinnati
Cincinnati, OH 45268-1525
USA

Available from:
ULTRA Scientific
250 Smith Street
North Kingston, Rl 02852, USA

Description:
These CRADA calibration standards and organic neats are designed, produced and verified for
purity, homogeneity and stability under a cooperative research and development agresment

between ULTRA Scientific and the US EPA.

Available compounds (Cost is $35 unless noted. Quantities are noted as
follows: ¢ - 10 mg; = 20 mg; A - 25 mg; + 50 mg.):

CR Cost/amt. Compound (R Cost/aml. Compound

0025 ¢ Acephate 5707 ¢ Aroclor 1262

4160 A Alachlor 5708 ¢ Aroclor 1268

0060 A Aldicarb 0300 A Aspon

0062 60 ¢ Aldicarb sulione 0310 A Asulam

0080 A Aldrin 0320 ¢ Atraton

0100 A Allethrin 0420 A Atrazine

0110 60 ¢ Amdro 3840 A Azinphosethyl

0120 A Ametryne 3820 A Azinphosmethyl

0186 60 ¢ 4-Aminc-5-chioropyridaz-= 0340 A Azobenzene
6-one 0400 A Barban

0171 60 ¢ 2-Amincbenzimidazole 0472 A Bendiocarb

0180 A Aminoccarb 0480 A Benefin

0195 A Amitraz 0500 ¢ Benomyl

0200 A Amitrole 0520 0 Bensulide

0220 A Amobam 0425 A Bentazon

0230 A Ancymidol 0577 60 ¢ Benzadox

0250 A Anthraguinone 0578 B0 ¢ Benzoylprop ethyl

0260 A ANTU 0580 A Benzyl benzoate

5700 A Aroclor 1016 0620 ¢ alpha-BHC

5701 ¢ Aroclor 1221 0640 0 beta-BHC

5702 ¢ Aroclor 1232 0660 ¢ delta-BHC

5703 A Aroclor 1242 0680 A gamma-BHC

5704 ¢ Aroclor 1248 0600 A BHC mixed

5705 A Aroclor 1254 0733 A Bifenox

5706 ¢ Aroclor 1260 0735 A S-Bioallethrin
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EPA CR-0020 through CR-7120 (cont.)

CR Cost/famt. Compound CR Cost/amt. Compound

0734 A Bioallethrin 3720 A Coumafuryl
0740 A . Bipheny! 1540 A Coumaphos ;
0761 A Blazer, acid : 1543 60 ¢ CPMC

0780 60 ¢ Bomyl 1500 A Crotoxyphos

0791 A BPMC 6020 A Crufomate

s1:10]4] A Bromagil 1546 A  Cryolite

0816 ¢ Bromadilone 1552 A Cyanazine

0822 60 ¢ 4-Bromo-2,5-dichlorophenol 1580 60 ¢ Cyanophos

0840 ¢ Bromophos 1591 ¢ Cycloate

0860 ¢ Bromophos ethyl 1600 A Cycloheximide

0872 60 ¢ Bromopropylate 1612 ¢ Cypermethrin

0820 A Bromoxynil 1615 60 A Cyprazine

0916 A Bunema 1621 60 A Cythioate

0922 A Butachior 2940 A 2,4-D

0826 60 ¢ Buthidazole 2960 A 2,4-D Butoxyethanol ester

0933 60 ¢ Butralin ether

0940 A Butylate 2980 A 2,4-D, Butyl esters, mixed

0961 60 ¢ Cacodylic acid 2985 A 2,4-D, Diethanolamine salt,

0980 60 A Calcium arsenate formulation

1000 A Captafol 2990 A 2,4-D, Dimethylamine salt,

1020 A Captan formulation

1060 A Carbaryl 2996 A 2,4-D, 2-Ethylhexyl ester

1071 A Carbendazim 3000 A 2,4-D, lsobutyl ester, mixed

1074 ¢ Carbetamide 3040 A 2,4-D, Isopropyl ester

1041 60 ¢ 3-Hydroxycarbofuran 3020 A  2,4-D, mixed |sococtyl ester

1040 A Carbofuran 3060 A 2,4-D, Propylene glycol butyl

1042 60 ¢ 3-Ketocarbofuran phenol ester ether

1043 &0 ¢ Carbofuran phenol 3070 A 2,4-D, Sodium salt

1080 A Carbophenothion 1660 A Dalapon

1100 A Carboxin 1681 A Daminozide

1140 A CDAA 3080 A 2,4-DB

0140 A Chleramben 3100 60 A 2,4-DB, Butyl ester

1180 A Chloranil 3120 A 2,4-DB, Isobutyl ester

1188 A Chlorbromuron 1720 A DCPA

1200 A Chlordane 1740 ¢ p,p-DDA

1220 690 ¢ alpha-Chlordane 1750 A DDD, mixed
1240 60 ¢ gamma-Chlordane 1760 A o,p-DDD
1280 60 ¢ Chlordecone 1780 A p,p-DDD

1260 60 ¢ Chlordene 1800 A p,p'-DDD olefin

1261 60 ¢ alpha-Chlordene 1860 A p.p'-DDE ;
1263 60 ¢ gamma-Chlordene 1880 A DDT, mixed isomers ji
1480 A Chlordimeform 1920 A p,p-DDT ‘
1300 A Chlorfenvinphos 1940- A DEF

1316 ¢ Chlormephos 1830 A Deltamethrin

1360 A Chlorebenzilate 1983 ¢ Demeton, mixed isomers

1380 A Chloroneb 20086 A Desmedipham

1425 ¢ Chlorophacinone 2040 A Diallate

1462 A Chloropicrin 2060 ° A Diaphene

1640 A Chlorothalonil 2080 A Diazinon

1420 A Chlorpropham 2090 A Dibromochloropropane

2900 A Chlorpyriphos 2112 A Dibutyl chlorendate

2902 A Chlorpyriphos methy] 2120 A Dibutyl phthalate

1512 ¢ Chlorloluroen 2140 A Dicamba
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EPA CR-0020 through CR-7120 (cont.)

CR Cost/amt. Compound

2200
2220
2180
2260
2280
2300
2305

2308
2309
2320
2330
2340
2380
2386
2391
2395
2406
2416
2420
2458
2460
2551
2560
2760
2566
2570
2600
2620
2640
2653
2660
2720
2730
2721
2740
2770
2780
2792
2860
3160
3200
3220
3180
3240
3260
3261
3262
3280
3300
65980
3330
3335

60
60

60
60

60

60

60

60
60

60
60

60

[

opophbocoppooobhbbbbboobboboooboboCC OO D

Dichlobenil
Dichlofenthion
Dichlone
Dichloran
o-Dichlorocbenzene
p-Dichlorobenzens
Dichloropropene, mixed iso-
mers
Dichlorosalicylic acid
Dichlorprop
Dichlorvos
Diclofop methyl
Dicofol

Dieldrin

Diethyl phosphate
Difenoxuron
Difenzoquat
Diflubenzuron
Dimethirimol
Dimethoate
Dimethyl phosphate
Dimethyl phthalate
Dinitramine
Dinocap

Dinoseb

Dinoseb acetate
Diothyl
Diphacinone
Diphenamid
Diphenyl mercury
Dipropetryne
Diguat dibromide
Disulfoton
Ditalimphos
Dithianon

Diuron

DNOC

Dodine
Drazoxolon

DSMA

Edifenphos
Endosulfan |
Endosulfan |l
Endosulfan mixed iscmers
Endothall, acid
Endrin

Endrin aldehyde
Endrin ketone

EPN

EPTC

Ethazol

Ethephon
Ethiolate

R Cost/amt. Compound

3340
3359
3373
5880
5380
3380
3400
3412
3420
3440
3460
2020
3470
7013
3500
3520
3527
3532
3540
3555
3600
0407
3620
3623
3630
3660
2910
3680

L3722
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4156
3790
37986
3801
3802
5720
5721
5722
5723
5724
5725
3860
3880
3885
3820
3840
7001
3960
4011
4103
4040
4045
4050
40862

60

60

60

60
€60
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Ethion

Ethirimol
Ethofumesate
Ethoprop

Ethylan
Ethylhexanediol
Ethylmercury chloride
Etrimfos :
BED

Famphur

Fenac
Fenaminosulf
Fenamiphos
Fenbutatin-oxide
Fensulfothion
Fenthion

Fentin acetate
Fentin chloride
Fentin hydroxide
Fenvalerate
Ferbam
Fluchloralin
Fluometuron
Fluoridamid
Flurecol, n-butyl ester
Folpet

Fonotos
Formetanate-HCI
Formothion
Fosamine ammonium
Gibberellic acid
Glyoxime
Glyphosphate
Glyphosine
Halowax 1000
Halowax 1001
Halowax 1013
Halowax 1014
Halowax 1051
Halowax 1099
Heptachlor
Heptachlor epoxide
Heptenophos
Hexachlorobenzene
Hexachlorophene
Hexazinone
1-Hydroxychlordene
IBP

lodofenphos
loxynil

Isodrin

Isofenphos
Isoprocarb



EPA CR-0020 through CR-7120 (cont.)

CR Cost/amt. Compound

4070
4080
6420
4166
4180
4185
4190
4191
4220
4240
4260
4280
4300
4340
4360
4380
4400
4420
4441
4448
1630
3640
6620
4750
4490
4496
6340
4500
4520
4531

4540

4541
4560
4572
4580
4612
4820
4631
4634
4640
7080
4720
4740
4747
03860
4751
4760
4780
4820
4860
4880
4900
4925

60

60

60
60
60

60

60

DDDDDDDODODDQDDODDDDDDDDDDDODODDDOQDDDDDDDDDDODD‘DOOOD

Isopropalin
Isoproturon
Karbutilate
Lamprecide

Lead arsenate

Lenacil

Leptophos

Leptophos oxygen analog
Lethane 384

Linuron

Malathion

MH

Maneb

MCPA

MCPA, Isooctyl ester
MCPB

MCPP

MCPP, Isooctyl ester
Mecarbam

Mefluidide
Mephosiolan

Merphos

Metham
Methamidophos
Methanearsonic acid
Methazole
Methidathion
Methiocarb
Methomy!
Methoprene
Methoxychlor mixed isomers
p,p'-Methoxychlor
Methylmercury chloride
Methylmercury lodide
Methyl parathion
Metobromuron
Metolachlor
Metoxuron
Metribuzin
Mevinphos
Mexacarbate

Mirex

Molinate

Meonalide
Monaocrotophos
Monolinuron

Monuron

Monuron TCA

MSMA

Naled

Naphthalene acetamide
Naphthalene acetic acid
1-Naphthol
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CR Cost/amt. Compound

20190
4920
4940
4970
5020
5031
5040
5060
5148
5149
5176
4521
5187
5200
5220
5230
4800
5240
5245
5280
5260
5300
5331
5366
5373
5410
5420
5680
5460
5480
5485
5487
5490
5500
5502
5520
1610
4000
4001
5580
5600
5640
5620
5632
5642
5643
5670
5728
5731

5732

60

60

60

60

60
60

60

60

60

60
60

60
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<

Napropamide
Naptalam sodium salt
Neburon

Niclosamide

Nitrolin

~ Nitrapyrin

Nitrofen
4-Nitrophenol
Oryzalin

Oryzalin, dimethyl
Oxadiazon

Oxamino methomy!
Oxaminc oxamyl
Oxychlordane.
Oxydemeton methyl
Oxyfiluorfen
Oxythioquinox
Paraquat dichloride
Parathion-ethyl

PCNB

PCP

Pebulate
Pendimethalin
Perfluidone
Permethrin, mixed isomers
Phenmedipham
Phencthiazine
Phenylmercury acetate
Phenylmercury borate
Phenyimercury chloride
Phenylmercury hydroxide
Phenylmercury iodide
o-Phenylphenol
Phorate

Phorate sulfoxide
Phosalone

Phosfolan

Phosmet

Phosmet oxygen analog
Phosphamidon
Picloram

Piperalin

Piperonyl butoxide
Pirimicarb
Pirimphos-ethyl
Pirimphos-methy!
Plantvax

Potassium azide

Potassium diethy! dithio-
phosphate
Potassium diethyl thio-
phosphate




EPA CR-0020 through CR-7120 {cont.)

CR Cost/amt. Compound CR Cost/famt. Compound

5733 60 ¢ Potassium dimethyl dithio- 6870 60 ¢ 2,4,5-T Butyl ester
phosphate 6880 60 ¢ 2,4,5-T Isococtyl ester

5734 60 ¢ Potassium dimethyi tihio- 6885 60 ¢ 2,4,5-T Propylene giycol
phosphate butyl ester ether

5739 A Procyazine 6900 80 ¢ 2,4,5-TB

5742 ¢ Profenophos 6435 A Tecnazene

5746 A Profluralin 0020 A Temephos

5752 ¢ Promecarb 6560 A Terbacil

5760 A Prometon 6573 A  Terbuios

5780 A  Prometryn 6589 0 Terbutylazine

4090 A Pronamide 3980 A Terbutryn

5840 A Propanil 3740 A Tetrachlorvinphos

5160 A Propargite 6600 A Tetradifon

5800 A Propazine 6608 ¢ Tetramethrin

5860 A Propham 6630 ¢ Tetrasul

0440 A Propoxur 6640 A Thanite

5882 A Protect 6660 ¢ Thiabendazole

5905 ¢ Pyracarbolid 6661 ¢ Thidiazuron

5925 A Pyrazon 0570 ¢ Thiobencarb

5932 ¢ Pyrazophos 6663 ¢  Thiofanox

5940 0  Pyrethrins, mixed 6665 60 ¢ Thiomston

5966 ¢ Quinalphos 6670 A Thiophanate

6022 60 ¢ Release 6671 A Thiophanate methyl

6055 ¢ Resmethrin 6680 A Thiram

5980 A Ronnel 6700 0 Tolylfluanid

6000 A Rolenone 68740 A Toxaphene

6050 60 ¢ Salithion 6770 A Triallate

6068 60 ¢ Sethoxydim 6777 ¢ Triazophos

6100 A Siduron 6780 A Trichlorfon

6120 A Silvex 6438 A Trichloroacetic acid

6140 60 0 Silvex, Propylene glycaol 6890 A 2,4,5-Trichlorophenol
butyl ester ether 6786 A Triclopyr

6160 ¢ Simazine 6792 ¢ Tridemorph

6172 A Seodium azide 6796 60 ¢ Trietazine

2800 60 ¢ Sodium o-phenylphenate 6800 A Trifiuralin

2820 60 ¢ Sodium pentachlorophenate 6822 A Triforine

6240 60 ¢ Strobane 7020 A Vernolate

6350 A Sulprophos 7060 A Warfarin

6840 A 2,4,5-T 7120 A Zineb

68860 60 ¢ 2,4,5-T Butoxyethanol ester 7100 A Ziram
ether

Order information:

These CRMs can be purchased for the amounts listed above in US dollars. They are available
from the wholesale distributor, ULTRA Scientific, 250 Smith Si., North Kingstown, RI 02852,
USA, as well as from other distributors worldwide. Price subject to change without notice.

Reference:

ULTRA Scientific {(1992) CRADA Standards, Pesticides and PCBs. ULTRA Scientific, 250 Smith
St., North Kingstown, Rl 02852, USA. 16 pp.
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EPA NSI 0001 - 1211

EPA CRADA Single Compound Standards

Source:
US Environmental Protection Agency
Quality Assurance Research Division
EMSL-Cincinnati
Cincinnati, OH 45268-1525
USA

Available from:
NS| Environmental Solutions
P. O. Box 12313, 2 Triangle Drive
Ressarch Triangle Park, NC 27709, USA

Description:
These CRADA calibration standards and organic neats are designed, produced and verified for
purity, homogeneity and stability under a cooperative research and development agreement

between NSI Environmental Solutions and the US EPA.

Available solutions (1 mg/mL in methanol for US$$32 unless noted: A -

acetonitrile, ¢ - acetone, u - isooctane, t - 2-propanol, n - dioxane, p -

cyclohexanone):

NsI Compound Solvent Conc, Cost
0335 1,1,1,2-Tetrachloroethane

1181 1,1,1-Trichloroacetone 0

0010 1,1,1-Trichloroethane

0014 1,1,2,2-Tetrachloroethane

0013 1,1,2-Trichloroethane

1166 1,1-Dichloro-i-propene 5
0012 1,1-Dichloroethane

0027 1,1-Dichloroethylene

0177 1,2,3,4-Tetrachlorobenzene A 2.5
0225 1,2,3,4-Tetrachlorobenzene 2.5
0175 1,2,3-Trichlorobenzene 5, 1
0368 1,2,3-Trichloropropane 5 1
0007 1,2,4-Trichlorobenzene

1107 1,2,4-Trimethylbenzene 5
0993 1,2-Dibrome-3-chloropropane 5, 1
0171 1,2-Dibromoethane

0023 1,2-Dichlorobenzene

0776 1,2-Dichlorobenzene-d, 0.15
0009 1,2-Dichloroethane

0030 1,2-Dichloropropane

0286 1,2-Epoxybutane A 5
0308 1,2-Epoxypropane A

0524 1,2-Propanediol A

0577 1,2:3,4-Diepoxybutane A
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EPA NSI 0001 - 1211 {cont.)

NSI Compound Solvent Conec. Cost
0176 1,3,5-Trichlorobenzene 5
1103 1,3,5-Trimethylbenzene 5
0828 1,3-Dichloro-2-propanol 5

0214 1,3-Dichlerobenzene

1108 1,3-Dichloropropane

0218 1,3-Dichloropropylene (cis & trans)
0527 1,3-Dinitrobenzene 5
0403 1,3-Propane sultone A

0025 1,4-Dichlorobenzene

0196 1,4-Dichlorobutane-dg 0.15

0355 1,4-Naphthoquinone
0275 1,4-Phenylenediamine
0384 1-{o-Chlorophenyl}-2-thiourea
0292 1-Acetul-2-thiourea
0195 1-Fluoronaphthalene
0419 1-Naphthylamine
0519 1-Nicotine
0458 1-Nitrosopiperidine 5
0657 1-Propanamine
1167 2,2-Dichloropropane 5
0222 2,3,5-Trichlorophenol 5
0181 2,3,6-Trichlorophenol
0170 2,3-Dichloro-1-propene 5
0179 2,4,5-Trichlorophenol 5
0370 2,4,5-Trichlorophenoxy acetic acid A
0019 2,4,6-Trichlorophenol
0932 2,4-Diaminotoluene
0029 2,4-Dichlorophenoi 5
0330 2,4-Dichlorophenoxy acetic

acid A
0149 2,4-Dichlorotoluene
0224 2,4-Dimethylphenol
0190 2,4-Dimethylphencl-3,5,6-dg4 0
0057 2,4-Dinitrophenol
0033 2,4-Dinitrotoluene
0302 2,6-Dichlorophenol
0034 2,6-Dinitrotoluene
0017 2-Chloroethyl vinyl ether
0018 2-Chloronaphthalene 35
0022 2-Chlorophenol
0116 2-Chlorophenol-d, 49

0150 2-Chlorotoluene
0299 2-Fluoroacetamide
0194 2-Fluorobiphenyl
0193 2-Fluoropheno!
0336 2-Hexancne

0659 2-Methyl-t1-propanol 5
0562 2-Methylnaphthalene A
0565 2-Naphthylamine

0055 2-Nitrophenol

0688 2-Picoline 5
0026 3,3-Dichlorobenzidine (as dihydrochloride)

0182 3-Chlerophenol 5
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EPA NSI 0001 - 1211 (cont.)

N8I

0375
0151
0662
0092
0091
0124
0234
0322
0058
0578
0297
0233
0039
0020
0305
0183
0038
0152
0429
1108
0349
0056
0344
0567
0001
0075
0284
0473
0411
0002
0270
0003
1089
0054
0995
0996
0220
0475
0476
0847
0100
0803
0542
0076
1090
0512
0004
0005
0070
0071
0072
0077
0198

Compound

3-Chloropropionitrile
3-Chlorotoluene
3-Nitrophenol

4,4'-DDD

4,4'-DDE

4,4'-DDT
4,4'-Dibromooctaflucrobiphenyl
4,4'-Methylene bis{2-chloroaniline)
4,6-Dinitro-2-methylphenol
4-Aminobiphenyl
4-Aminopyridine
4-Bromofluorobenzene
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenol
4-Chlorophenyl phenyl sther
4-Chlorotoluene
4-Dimethylaminoazobenzene
4-lsopropyltoluene
4-Methyl-2-pentanone
4-Nitrophenol
5-Nitro-o-toluidine
7.12-Dimethylbenz[a)anthracene
Acenaphthene
Acenaphthylene

Acetone

Acetonitrile

Acetophenone

Acrolein

Acrylamide

Acrylonitrile

Alachlor

Aldicarb

Aldicarb suifone

Aldicarb sulfoxide

Aldrin

Allyl alcohol

Allyl chleride
alpha,alpha-Dimethylphenethylamine
alpha-BHC

alpha-Chlordane

Aniline

Anthracene

Atrazine

Benzal chloride

Benzene

Benzidine {(as dihydrochloride)
Benzo[alanthracene
Benzo[a]pyrene
Benzo[blfluoranthene
Benzo[ghii]perylene
Benzo[ghi]perylene-13C,,
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Solvent

B > b

Lo e I

Cone. Cost

c

5

5

5 1 35

0.1

5 35

5

5

0.15

5

5, 1

5

5

5 1

5

5

5

5 1

5

5, 1

5

5 1

5

5

10, 1
40
40
49

5, 1 35

2.5 35
40

5

5, 1

2.5 35
40

0.1 229




EPA NSI 0001 - 1211 (cont.)
NSI Compound

0073 Benzolk]iluoranthene
0541 Benzoic acid

0701 Benzonitrile

0291 Benzotrichloride

0326 Benzyl alcohol

0169 Benzyl chloride

0101 beta-BHC

0041 bis(2-Chloroethoxy) methane
00186 bis(2-Chloroethyl) ether
0040 bis(2-Chloraisopropyl) ether
0064 bis{2-Ethylhexyl) phthalate
1211 bis{2-Ethylhexyl)adipate
0406 Bromobenzene

1186 Bromochlorcacetonitrile
01368 Bromochloromethane
0212 Bromoferm

0044 Bromomethane

0522 Brucine

0085 Butyl benzyl phthalate
0715 Carboturan

0363 Carbon disulfide

0360 Carbon tetrachloride
1179 Chloral hydrate

0586 Chlorambucil

0089 Chlordane

0006 Chlorobenzene

0574 Chlorobenzilate

0200 Chlorodibromomethane
0015 Chloroethane

0021 Chloroform

0043 Chloromethane

0074 Chrysense

0173 cis-1,2-Dichlorosthylene
0479 Crotonaldehyde

0675 Cyclohaxanone

1091 Dalapon

0103 delta-BHC

0066 Di-n-butyl phthalate
0067 Di-n-octyl phthalate
0067 Diallate

0231 Dibenz[a,h]lanthracene
0261 Dibenzofuran

1097 Dibromomethane

0255 Dibutyl ether

0670 Dichlone

0486 Dichloroacetonitriie
0046 Dichlorobromomethane
0346 Dichlorodifluoromethane
0042 Dichloromethane

0318 Dicyclohexyl phthalate
0088 Dieldrin

0285 Diethyl ether

0068 Diethyl phthalate
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Conc. - Cost
33
5
5
33
5
5
5 1
5
1.075 40
5 33
5 1
5 1
5
40
43
5, 1
5, 1
33
5
5
5
5 33
0.922
5
5 1



EPA NSI 0001 - 1211 (cont.)

NSI

0689
0540
0345
0069
0862
0455
0263
0654
0093
0094
0095
ogz22
0086
0097
1036
0258
0704
0687
0456
0560
0036
0358
0329
0727
0037
0078
0232
0047
0671
0102
0797
0472
0471
0470
0098
0099
0008
0050
0051
0011
0323
0364
0081
0395
0856
0052
0669
0499
0573
0251
0325
0202
0337

Compound

Disthylamine
Diethylstilbestrol
Dimethoate
Dimethyl phthalate
Dinex

Dinoseb
Diphenylamine
Disulfuton
Endosulfan |
Endosulfan i]
Endosulfan sulfate
Endothall

Endrin

Endrin aldehyde
Endrin ketone
Epichlorohydrin

- Ethyl acrylate

Ethyl methacrylate
Ethyl methanesulfonate
Ethyl parathion
Ethylbenzene
Ethylenediamine
Ethylenethiourea
Famphur

Fluoranthene

Fluorene
Fluorobenzene
Fluorotrichloremethane
Furan

gamma-BHC
gamma-Chlordane
Halowax-1
Halowax-1001
Halowax-1089
Heptachlor

Heptachlor epoxide
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophense
Hexachloropropene
Indeno[1,2,3-cd]pyrene
Indomethacin

Isodrin

Isophorone
Isopropylbenzene
Isosafrole

Kepone

m-Cresol
m-Nitroaniline
m-Xylene
Malononitrile
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Scolvent

A
A
A

Conc.

O ;o
P

w

Cost

40
40
40

35
40
40

40

40

40

40

40




EPA NSI 0001 - 1211 (cont)

N3I

0568
0686
0545
0784
0311
0439
0431
0572
0378
0219
0548
0708
1105
0974
0061
0404
0334
0059
0060
0485
0298
1112
0053
0054
0250
0324
0294
0201
0716
0952
0674
0252
0480
0342
0203
0125
0126
0107
0132
0108
0135
0129
0130
0131
62860
0300
0158
0os2
0191

0295
0079
0188

0063

Compound

Melphalan
Methacrylonitrile
Methapyrilene hydrochleride
Methomy!

Methy!l ethyl ketone
Methyl methacrylate
Methyl methanesulfonate
Methyl parathion
Methyl thiouracil
Mirex
N,N-Dimethylformamide
n-Butyl acetate
n-Butylbenzene
N-Nitro-N-methyl ethylamine
N-Nitrosodi-n-propylamine
N-Nitrosodibutylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosomorpholine
N-Nitrosopyrrolidine
n-Propylbenzene
Naphthalene
Nitrobenzene

o-Cresol

o-Nitroaniline
o-Toluidine hydrochlorine
o-Xylene

Oxamyl
p,p'-Methoxychlor
p-Benzoquininone
p-Cresol

p-Dioxane
p-Nitroaniline

p-Xylene

PCB-1016

PCB-1221

pPCB-12

PCB-1242

PCB-1248

PCB-1254

PCB-1260

PCB-1262

PCB-1268
Pentachlorcbenzene
Pentachloroethane
Pentachloronitrobenzene
Pentachlerophenol
Pentachlorophenol-13C,
Phenacetin
Phenanthrene
Phenanthrene-d,,
Phenol
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Solvent

£ £

&g £ £CC

Conc.

RSN
— -t

—y

oo
-

R nn G

Cost

30

33

38

38



EPA NSI 0001 - 1211 (cont.)

NSI

0189
0192

0293
0713
0543
0673
0338
oos2
0271
0660
0558
0700
0366
1104
0552
1094
0570
0257
1106
0083
0685
0379
0513
0341
0294
0084
0111
o028
0085
o702
0306
0327
0536

Order

These CRMs can be purchased for the amounts listed above in US dollars. They are available
from the wholesale distributor, NSI Environmental Solutions, P. O. Box 12313, 2 Triangle
Drive, Research Triangle Park, NC 27709, USA, as well as from other distributors worldwide.

Compound

Phenol-dg
Phthalic acid, dimethyl-dg ester

Phthalic anhydride
Picloram
Propargyl alcohol
Propionic acid
Propianitrile
Pyrene

Pyridine
Quincline
Reserpine
Resorcinol
Safrole
sec-Butylbenzene
Silvex

Simazine
Strychnine
Styrene
tert-Butylbenzene
Tetrachloroethylene
Tatrahydrofuran
Tetramethylthiuram disulfude
Thicacetamide
Thiosemicarbazole
Thiourea

Toluene
Toxaphene
trans-1,2-Dichloroethylene
Trichloroethylene
Triethylamine
Urethane

Vinyl acetate
Vinyl chloride

information:

Ptice subject to change without notice.

Reference:

NSI Environmental Solutions (1992) EPA - Certified organic solutions standards. NSI
Environmental Solutions, P. O. Box 12313, 2 Triangle Drive, Research Triangle Park, NC

27709, USA. 142 pp.

.81

Solvent

(= el = -

B

Cone. Cost

0.1
0.15

0.925
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EPA Organic QC Samples

EPA CRADA Organic QC Samples

Source:

US Environmental Protection Agency
Quality Assurance Research Division
EMSL-Cincinnati
Cincinnati, OH 45268-1525
USA

Available from:

Supelco, Inc.
Supelco Park
Bellefonte, PA 18823-0048, USA

Description:

These CRADA reference materials are quality control samples designed, produced and verified
for purity, homogeneity and stability under a cooperative research and development agreement

between Supelco Inc. and the US EPA.

Available solutions (50 pg/mb of each component in methanol unless noted):

Discretionary Aromatic Volatiles Mix (VOB):
n-Butylbenzene Naphthalene
sec-Butylbenzene n-Propylbenzene
tert-Butylbenzene 1,2,3-Trichlorobenzene
Hexachlorobutadiene 1,2,4-Trichlorobenzene
Isopropylbenzene 1,2,4-Trimethylbenzene
p-lsopropyltoluene  1,3,5-Trimethylbenzene

Volatile Organic Contaminants Mix 1 (VOC-1):

Bromobenzene 2,2-Dichloropropane
4-Chlorotoluene 1,1-Dichloropropylene
Bibromomethane Styrene

1,2-Dibromosthane p-Xylene
1,2-Dibrome-3-chloropropane

Volatile Organic Contaminants Mix 2 (VOC-2):
Bromochloromethane o-Xylene
1,3-Dichloropropane  2-Chlorotolusne
1,2,3-Trichloropropane
cis-1,2-Dichloroethylene
1,1,1,2-Tetrachloroethane

Trihalomethanes Mix (TRI):

Bromoform 4 pg/mL
Chloroform 2 pg/mk
Chlorodibromomethane 6 pg/mL
Dichlorobromomethane 2 pg/mL

Volatiles Mix 1 (VOA-1):

Carbon tetrachloride  Chlorobenzene
1,3-Dichlorobenzene  1,4-Dichlorcbenzene
1,2-Dichloroethane 1,1-Dichloroethylene
Ethylbenzene 1,1,2-Trichloroethane
1,2-Dichloropropane  Tetrachloroethylene
trans-1,2-Dichloroethylene

Volatiles Mix 2 (VOA-2):

Bromoform Chloroform
1,1,1-Trichloroethane Benzene
Dibromochloromethane 1,2-Dichlorobenzene
1,1-Dichloroethane Methylene chloride
Toluene Trichloroethylene
Bromodichloromethane
1,1,2,2-Tetrachloroethane

GC/MS Acids Mix (GAC) {100 pg/mL}):
2-Chlorophenol 2-Nitrophenol
2,4-Dichlorophenol 2,4-Dimethylphenol
2,4-Dinitrophenol 4-Nitrophenol
Pentachlorophenol Phenol
2,4,6-Trichlorophenol
4-Chloro-3-methylphenol
2-Methyl-4,6-Dinitrophenol
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EPA Organic QC Samples (cont.)

GC/MS Base/Neutrals Mix 1 (GBN-1) (100
pg/mL):

Polynuclear Aromatic Hydrocarbons Mix 2
(PNA-2) (in acetonitrile):

Benz[alanthracene Benzolk]fluoranthene Acenaphthylene 100 pg/mL
Diethyl phthalate 1,2,4-Trichlorobenzene Benzo[a]pyrens 10 pg/ml
2-Chloronaphthalens Dibuty! phthalate Benz[a]anthracene 10 pg/mL
1,2-Dichlorobenzene 1,3-Dichlorobenzene Dibenz[a,hlanthracene 10 pg/mL
2,4-Dinitrotoluene  2,6-Dinitrotoluene Benzo[blfluoranthene 10 pg/mlL
Phenanthrene Pyrene Fluoranthene 10 pg/mlL
Di-n-octyl phthalate Hexachlorobenzene Benzo[ghi]perylene 10 pg/mb
Hexachlorobutadiene Isophorone Phenanthrene 100 ng/mL

N-Nitrosodi-n-propylamine
bis(2-Chloroethoxy)methane
bis{2-Chlorosthyl)ether

GC/MS Base/Neutrals Mix 2 (GBN-2) (100

pg/mL)

Anthracene - Benzo[b]fluoranthene
Benzo[ghi]perylene Benzo[a]pyrene
Acenaphthene Chrysene

Dibenz[a,h]anthracene
Dimethyl phthalate
Fluoranthene
Hexachloroethane
Butyl benzyl phthalate
4-Chlorophenylphenyl sther
4-Bromophenylphenyl ether
bis(2-Ethylhexyi)phthalate

1,4-Dichlorobenzene
Nitrobenzene
Fluorene

Naphthalene

Phthalate Esters Mix (PHE) (in acetone):

Maloethers Mix (HAL) (n acetons):
4-Bromophenyl pheny! ether
bis{2-Chloroisopropyl)ether
bis(2-Chlerosthoxy)methane
4-Chlorophenylphenyl ether
bis{2-Chloroethyljether

EDB/DBCP Mix (EDB) (3.125 pg/mL each in
methanoli):

1,2-Dibromoethane
1,2-Dibromo-3-chloropropane

GC/MS Pesticides Mix 1 {(GPE-1) (in acetone):

alpha-BHC Endrin
gamma-BHC Heptachlor
4,4'-DDD Dieldrin

Heptachlor epoxide

Butyl benzyl phthalate 10 pg/mL GC/MS Pesticides Mix 2 (GPE-2) (in acetone):
Diethy! phthalate 25 pg/mL Aldrin 4,4'-DDT
Dimethyl phthalate 25 pg/mL beta-BHC Endosulfan |
Di-n-butyl phthalate 25 pgfml 4,4'-DDE Endosulfan i
Di-n-octyl phthalate 50 pg/mL
bis(2-Ethylhexyl}phthalate 50 pg/mL Chlorinated Hydrocarbon Pesticides Mix 1
(CHP-1) {in acetone):
Nitroaromatics/Isophorone Mix (NA! (in Aldrin 2 ng/mL
acetone): Dieldrin 2 pg/mL
2,4-Dinitrotoluene 100 pg/mL 4,4'-DDD 10 pg/miL
Isophorone 25 pg/mlL 4,4'-DDE 2 png/mL
2,6-Dinitrotoluene 50 pg/mbL 4,4'-DDT 10 pg/mL
Nitrobanzene 80 pg/mL Heptachlor 2 pa/miL

Polynuclear Aromatic Hydrocarbons Mix 1
(PNA-1) (in acetonitrile):

Chlorinated Hydrocarbon Pesticides Mix 3
(CHP-3) (in acetone):

Acenaphthene 100 pg/mL alpha-BHC 2 pg/mL
Anthracene 100 pg/mL beta-BHC 2 pg/mL
Benzo[k]fluoranthene 5 ug/mL Endrin aldehyde 10 pg/mL
Chrysene 10 pg/mL Endosulfan | 2 ug/mL
Indenc[1,2,3-cd]pyrens 10 pg/ml Endasulfan |l 10 pg/mL
Naphthalene 100 ug/mL Heptachlor epoxide 2 pg/mt
Pyrene 10 pg/mL
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EPA Organic QC Samples (cont.}

Toxaphene (CL2) (in acetone): PCB Mixes in Acetone (50 pg/mL in acelone).

Toxaphene ' 50 pg/mL Aroclor 1016 (PC1)  Aroclor 1248 (PC5)

' ' . , . D Aroclor 1221 (PC2)  Aroclor 1254 (PC6)

Chlordane (CP2) (in acetone): ' ' Aroclor 1232 (PC3) ‘Aroclor 1260 (PC7)

Chlordane 50 pgfmL Aroclor 1242 (PC4)

Chlorinated Hydrocarbon Pesticides Mix (CL1) PCB Congeners Mix (PCG) (3 pgfg in

(in acstone): isooctane):

Endrin 5 pg/mL 2-Chlorobiphenyl

Methoxychior 75 ug/mi 2,4'-Dichlorobipheny!

Lindane 5 pg/mL 2,2' 5-Trichlorobipheny!
2,4,4'-Trichlorobiphenyl

Chlorophenoxy Herbicides Mix (HER) (5 2,4,5-Trichlorobiphenyl

pg/mL): 2 2' 3 5'-Tetrachlorobiphenyl

2,4-D 2.4,5-TP 2,2'.4,6-Tetrachlorobipheny!

2,2' 5 5'-Tetrachliorobipheny!
EP Leachate Pesticides Mix (EPH) {in acetone). 2,3',4,4'-Tetrachlorobiphenyl

2,4-D 5000 pg/mL - 3,3'.4,4'-Tetrachiorobiphenyl

Endrin 10 pg/ml 2,2',3,4,5'-Pentachlorobiphenyl
Lindane 200 pg/mL 2,2'.4,5,5'-Pentachlorobiphenyl
Methoxychlor 5000 pg/mL  2,2',4,6,6'-Pentachlorobiphenyl
2,4,5-TP 500 pg/mL 2,3,3',4,4'-Pentachlorobiphenyl

) 2.3' 4 4' 5-Pentachlorobiphenyl

Aroclor PCB Mixes In Oils (45 - 50 pg/mL): 3,3',4,4',5-Pentachlorobiphenyl

(C - capacitor oil; H - hydraulic oil; T - 2,2'.3,3',4,4'-Hexachlorobiphenyl

transformer oil) 2.2' 3,4.4' 5 -Hexachlorobiphenyl

Aroclor 1018C (PO1) Aroclor 1254 C (PO7) 2,2' 4.4' 5, 5-Hexachlorobipnenyl

Aroclor 1016H (PO2) Aroclor 1254 H {P0O8) 2,2'.4,4',5,6'-Hexachlorobipheny!

Aroclor 1016T (PO3) Aroclor 1254 T (PO9) 2,2',3,3',4,4',5-Heptachlorobiphenyl

Aroclor 1242C (PO4) Aroclor 1260 C (P10) 2,2'3,4,4',5,5'-Heptachlorobiphenyl

Aroclor 1242H (PO5) Aroclor 1260 H (P11) 2,2',3,4',5,5' 6-Heptachlorobiphenyl

Aroclor 1242T (PO8} Aroclor 1260 T (P12) 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-Nonachlorobipheny!
2,2',3,3',4,4',5,5',6,6'-Decachlorobiphenyl

Order information:
These CRMs can be purchased for between US$70 to $75 per unit (4 1-mL vials). They are

available from the wholesale distributor, Supelco, Inc., Supelco Park, Bellefonte, PA 16823,
USA, as well as from other distributors worldwide. Price subject to change without notice.
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EPA QCS Inorganic Solutions

EPA CRADA Inorganic QC Samples

Source:
US Environmental Protection Agency
Quality Assurance Research Division
EMSL-Cincinnati
Cincinnati, OH 45268-1525
USA

Available from:
SPEX Industries, Ing.
3880 Park Avenue
Edison, NJ 08820, USA

Description:

Thess CRADA inorganic quality control samples are designed, produced and verified for purity,
homogeneity and stability under a cooperative research and development agreement between
8PEX Industries and the US EPA. :

Available solutions (ug/L):

QCS-DEM 1 21-mL ampoule

QCS-DEM is a sample concentrate to be used in measuring biological oxygen demand (BOD),
chemical oxygen demand (COD) and total organic carbon (TOC) using the EPA methods listed
below. s performance in seawater media has been tested by the EPA Quality Assurance
Ressarch Division, Cincinnati, OH. '

Dextrose, 0.25% and L-glutamic acid, 0.25 %.
BOD EPA method 405.1; COD, EPA methods 410.1, 410.2, 410.3 and 410.4; and TOC, EPA
methods 415.1 and 415.2.

QCS-TMAA 5% HNO, 3 21-mL ampoules
Trace metals by atomic absorption (AA) quality control sample set
Element Value Elernent Value Element Value
Sample 1 Sample 2 Sample 3
Cr 5 Be 1 Na 100
Cu 5 Al 10 Mg 50
As 5 v 10 K 100
Se 5 Mn 1 Ca 500
Ag 1 Fe 5 Fe 200
Cd 0.5 Co 5 Zn 50
Ba 10 Ni 3 Ba 500
Hg 0.2 Mo 3
Pb 5 Sb 10

Tl 5

s}
w




EPA QCS Inorganic Solutions {cont.)

QCS-TMWS 5% HNO, 1 21-mL ampoule

Trace metals - Water supply

Element Value Element Value

Cr 30 Ag 25

As 20 Ba 300

Se 5 Hg : 3

Cd _ 4 Pb 20
QCS-ICP 5% HNO, 2 21-mL ampoules

Inductively coupled plasma (ICP) quality control sample set

Element Value Element Value Element Value
Sample 1 Ni i0 Sample 2

Be 10 Cu 10 B 100
Mg 10 Zn 10 Na 100
Ca 10 As 10 Al 100
Ti 10 Se 10 Si 50
v 10 Mo 10 K 1000
Cr 10 - Cd 10 Ba 100
Mn 10 Sb 10 Ag 100
Fe 10 Tl 10

Co 10 Pb 10

Order information:

QCS-DEM, QCS-TMAA, QCS-TMWS and QCS-ICP can be purchased for US$43, 143. 52 and 143
per unit respectively. They are available from the wholesale distributor, SPEX industries, inc.,
Chemical Sales Dept., 3880 Park Ave., Edison, NJ 08820, USA, as well as from other
distributors warldwide. Price subject to change without notice.

Reference:

SPEX Industries, Inc. (1992) SPEX inorganic quality conirol samples. SPEX Industries, Inc.,
Chemical Sales Dept., 3880 Park Ave., Edison, NJ 08820, USA.
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EPA QCS Nutrient Solutions

EPA CRADA Nutrient QC Samples

Source:
US Environmental Protection Agency
Quality Assurance Research Division
EMSL-Cincinnati
Cincinnati, OH 45268-1525
USA

Available from:
SPEX Industries, Inc.
3880 Park Avenue
Edison, NJ 08820, USA

Description:
These CRADA quality control samples are designed, produced and verified for purity,
homogeneity and stability under a cooperative research and development agreement between

SPEX Industries and the US EPA,

Available solutions (weight percent):

QCS-NUT Water 2 21-mL ampoules

Nutrients

Compenent Value Component Value
Sample 1 Sample 2

NH,CI 0.08 Glycine 0.27
KNO, 0.15 Sodium B-glycero-phosphate 0.15
K3PO, 0.02

Order information:

QCS-NUT can be purchased for US$58 per unit. They are available from the wholesale
distributor, SPEX Industries, Inc., Chemical Sales Dept.,, 3880 Park Ave., Edison, NJ 08820,
USA, as well as from other distributors worldwide. Price subject to change without notice.

Reference:

SPEX Industries, Inc. (1992) SPEX inorganic quality control samples. SPEX Indusiries, Inc.,
Chemical Sales Dept., 3880 Park Ave., Edison, NJ 08820, USA.
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EPA QCS Phenolics Solutions

EPA CRADA Phenolics QC Samples

Source:
US Environmental Protection Agency
Quality Assurance Research Division
EMSL-Cincinnati
Cinginnati, OH 45268-1525
USA

Available from:
SPEX Industries, Inc.
3880 Park Avenue
Edison, NJ 08820, USA

Description:
These CRADA quality control samples are designed, produced and verified for purity,
homogeneity and stability under a cooperative research and development agreement between

SPEX Industries and the US EPA.

Available solutions (weight percent):

QCS-PHEN Water 2 21-mL ampoules

Phenolics

Component Value Component Value

Sample 1 Sample 2

Phenol 0.0005 Phenol 0.0005
2-Chlorophenol 0.0003
2,4-Dichlorophenol 0.0004
2,4-Dinitrophenol 0.0005

Order information:

QCS-PHEN can be purchased for US$60 per unit. They are available from the wholesale
distributor, SPEX Industries, Inc., Chemical Sales Dept., 3880 Park Ave., Edison, NJ 08820,
USA, as well as from other distributors worldwide. Price subject to change without notice.

Reference:

SPEX Industries, Inc. {1892} SPEX inorganic quality control samples. SPEX Industries, Inc.,
Chemical Sales Dept., 3880 Park Ave., Edison, NJ 08820, USA.
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GBW 06104 - 06408

Organic Compounds
Source:

National Research Center for CRMs
Office of CRMs
No. 7 District 11
Hepingfie, Chaoyangqu
Beijing, 100013

CHINA

Description:
No information available.
Available compounds:
Compound NRCCRM number Purity Price

{mole percent) (US$)
Benzene GBW 06104 99.95 40
alpha-BHC GBW 06401 99.9 45
beta-BHC GBW 08402 99.2 45
gamma-BHC GBW 06403 99.97 45
delta-BHC GBW 06404 99.9 45
p,p'-DDT GBW 06405 100 55
o,p'-DDT GBW 06406 99.5 45
p,p'-DDE GBW 06407 99.9 45
p,p-DDD GBW 06408 99.7 45

- Order information:

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

Reference:
National Research Center for CRMs (1992) Catalog of cerlified reference materials {addendum

to catalog 1991). State Bureau of Technical Supervision, National Research Center for CRMs,
Office of CRMs, Hepingjie, Chaoyangqu, Beijing, China. 11 pp.
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GBW 07501 - 07514

Minerals for Electron Microprobe Analyses

Source:

National Research Center for CRMs
Office of CRMs
No. 7 District 11
Hepingjie, Chaoyangqu
Beijing, 100013

CHINA

Description:
No further information available.
Certified concentrations (pg/g):
CRM Mineral Element Value CRM Mineral Element Value
GBW 07501 Galena GBW 07508 Cadmium telluride

Pb 86.35 s 13.44 Cd 46.87 Te £3.39
GBW 07502 Sphalerite GBW 07509 Cadmium selenide

8 32.76 Zn 66.33 Cd 58.48 Se 40.88
GBW 07503 Cinnabar GBW 07510  Gallium arsenide

Hg 13.63 86.00 Ga 48.07 As 51.956
GBW 07504 Barite GBW 07511 Zinc selenide

. Ba0 65.56 S0, 34.28 Se 54.44 Zn 45.38

GBW 07505 Cerusite GBW Q7512 Indium antimonide

PO B8B.38 C0, (16.82) In 48.59 Sb 51.45
GBW 07506 Scheelite GBW 07513 Indium phosphide

WO, 80.45 CO  19.39 In  78.5f P 23.12
GBW 07507 Mangano-columbite GBVL§?51439 6I(;1d|um a;rnsenlde 60.97

NbO; 53.74 Ta,0 25.92 ’ )

FeO 6.65 MnO 12.47

Value in parenthesis is not certified.

Order information:

These CRMs are available for US$80 per unit except for GBW 07513 and 07514 which can be
purchased for US$100. Price subject to change without notice. Please contact NRCCRM at the
address above.

Reference:

National Research Center for CRMs (1991) Certified reference materials catalog. State Bureau

of Technical Supervision, National Research Center for CRMs, Oftice of CRMs, Hepingjie,
Chaoyangqu, Beijing, China. 86 pp. :
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GBW 07701 - 07711

Synthetic Silicates for Spectral Analysis

Source:

National Research Center for CRMs
Office of CRMs
No. 7 District 11
Hepingjie, Chaoyangqu
Beijing, 100013
CHINA

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

GBW GBN GBN GBN CGBW GBWN GBWN GBW  GBN  GBW  GBW
07701 07702 07703 07704 07705 07706 07707 07708 07709 07710 07711

Component
Value Value Value Value Value Value Value Value Value Value Value

Li 15 18 23 33 63 113 213 513 1010 - -
Be 0.26 0.56 1.1 2.1 5.1 10 20 50 100 200 500
B 2.1 51 10.0 20 50 100 200 500 1000 - -
Ti 24 54 104 204 504 1000 2000 5000 10000 20000 -

\Y 2.8 5.8 10.8 20.8 51 101 200 500 1000 - -
Cr 2.3 5.3 10.3 203 50 100 200 500 1000 - -

Mn 27 57 107 207 507 1000 2000 5000 10000 - -
Co 2.6 5.6 10.é 206 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
n 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 50 100 200 500 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 5.0 10.0 20 50
cd 0.022 0.052 0.10 0.20 0.50 1.0 2.0 50 10.0 20 50
Sn 0.28 0.58 1.1 2.1 51 10 20 50 100 200 500
Sb 6.28 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 51 10 20 50 100 200 500 - - -
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GBW 07701 - 07711 (cont.)

GBW GBN GCBN GBW GBN GBNW GBN GBNV GBW  GBW  GBW
07701 07702 07703 07704 07705 07706 07707 07708 07709 07710 07711

Component
Value Value Value Value Value Value Value Value Value Value Value

Ce 2.0 5.0 10.0 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 5.5 10.5 20.5 50 100 200 -500 1000 2000 5000
Bi 0.31 0.61 1.1 2.1 5.1 10 20 50 100 200 -

Noncertified concentrations (ug/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 at the address above.

Reference:
National Research Center for CRMs (1991) Certified reference materials catalog. State Bureau

of Technical Supervision, National Research Center for CRMs, Office of CRMs, Hepingjie,
Chaoyangqu, Beijing, China. 86 pp.
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GBW 07712

07720

Synthetic Limestones for Spectral Analysis

Source:

Description:

No information available.

National Research Center for CRMs
Office of CRMs
No. 7 District 11
Hepingjie, Chaoyangqu
Beijing, 100013

Certified concentrations ({ug/q):

GBW GBW BN GBwW

07712 Q7713 Q7714 07715
Component

Value Value Value Value
Li 3.2 6.2 11.2 21
Be 0.22 0.52 1.0 2.0
B 2.2 5.2 i0 20
Ti 31 61 111 210
v 3.2 6.2 11.2 21
Cr 2.3 5.3 10.3 20.3
Mnh 37 67 117 217
Co 2.3 5.3 10.3 20.3
Ni 2.1 5.1 10 20
Cu 2.2 5.2 10.2 20
Zn 3.0 6.0 11 21
Ga 2.8 5.8 10.8 20.8
As 2.2 5.2 10.2 20
Sr 170 200 250 350
Y 2.1 5.1 i0 20
Zr 4.0 7.0 12 22
No 2.5 5.5 10.5 20.5
Mo 0.21 0.51 1.0 2.0
Ag - 0.06 0.1 0.21
Cd - 0.05 0.1 0.2
Sn 0.28 0.58 1.1 2.1
Sb 0.21 0.51 1.0 2.0
Ba 24 54 104 204
La 2.6 5.8 10.6 20.8
Ce 2.8 5.8 11 21
Yh 0.22 0.52 1.0 2.0
w 0.22 0.52 1.0 2.0

CHINA

cBW
07716

Value

51
5.0
50
510
51
50
517
50
50
50
51
51
50
650
50
52
50.5
5.0
0.51
0.5
5.1
5.0
504
50.6
51
5.0
5.0
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GBW
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

GBwW
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

GBwW
07718

Value

500
50
500
5000
500

5000
500
500
500
500

5150

500

50
5.0
5.0

50

50

5000

500
50
50

GBw
07720

Value

100

10000

100
100

100
100




GBW 07712 - 07720 (cont))

GBwW GBW GBW GBwW

. 07712 . 07713 07714 07715,

Component
Value Value Value Value

Pb 2.4 5.4 10.4 20.4
Bi 0.23 0.53 1.0 2.0

Noncertified concentrations {ug/g}:

GBW 07712
Component  Value

Ag  0.030
Cd 0.023

Order information:

GBW GBwW GBW GBwW GBwW
07716 07717 07718 07719 . 07720
Value Value Value Value Value

50 100 200 500 1000
5.0 10 20 50 100

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

Please contact NRCCRM at the address above,

Raference:

National Research Center for CRMs (1991) Certified reference materials catalog. State Bureau
of Technical Supervision, National Research Center for CRMs, Office of CRMs, Hepingjie,

Chaoyangqu, Beijing, China. 86 pp.
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GBW 08601 - 08609

Elements in Water
Source:

National Research Center for CRMs
Office of CRMs
No. 7 District 11
Hepingjie, Chaoyangqu
Beijing, 100013

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

- CRM Component  Value CRM Component  Value
GBW 08601 Pb 1.00 GBW 08608 (ng/g) Cd 10.0
GBW 08602 Cd 0.100 Fb 50
GBW 08603 Ha 0.0100 Cu 30
GBW 08604 F 1.00 Cr 50
GBW 08605 As 0.500 Zn 90
GBW 08606 Chloride 22.0 , Ni 60

Nitrate 4.50 GBW 08609 Hg 1.00
Sulfate 38.0
GBW 08607 Cd 0.100
Pb 1.00
Cu 1.00
Cr 0.500
n 5.00
Ni 0.500

Order information:

These CRMs are available for US$30 per unit (100 mL except for GBW 08805 and 08609 which
are available in 20 mL quantities). Price subject to change without notice. Please contact
NRCCRM at the address above.

Reference:

National Research Center for CRMs (1981) Certified reference materials catalog. State Bureau

of Technical Supervision, National Research Center for CRMs, Office of CRMs, Hepingjie,
Chaoyangqu, Beijing, China. 86 pp.

95




P11-01 - P18-01

Reference Materials for Pesticide Analysis
Source:

Office of Reference Materials
Laboratory of the Government Chemist
Queen's Road, Teddington
Middlesex TW11 QLY
ENGLAND

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 (* - 0.25 g vials; ** - 0.5 g LGC number Purity

Price

sealed ampoules) {mole percent) (£)

Chlorinated compounds

Aldrin * P11-23 99.5 56
alpha-BHC * P11-01 59.8 56
beta-BHC * P11-02 g8.9 56
delta-BHC * P11-03 899.6 56
gamma-BHC P11-04 98.7 56
Chlorbenside P11-086 99.4 36
Chlordane P11-08 Technical 36
o,p'-DDE * P11-09 99.3 56
p,p’-DDE * P11-10 g9.8 56
o,p'-DDT * P11-11 899.6 56
p,p'-DDT * P11-12 99.8 36
Dichlobenil P11-13 99.4 36
Dichlone P11-14 99.9 36
p-Dichlorobenzene P11-15 99.7 36
Dicloran P11-16 99.9 36
Dieldrin * P11-22 99.5 36
alpha-Endosulfan ’ P11-19 99.7 36
beta-Endosulfan Pi1-20 99.9 36
Endrin * Pi1-21 99.5 36
Hexachlorobenzene P11-31 99.9 38
Quintozene P11-25 99.3 386
o,p'-TDE * P11-26 99.4 56
p,p-TDE * P11-27 99.3 56
p,p-TDE (olefin) * pP11-29 99.7 36
Tecnazense P11-30 99.8 36
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P11-01 - P18-01 (cont.)

Compound (* - 0.25 g vials; ™ - 0.5 g
sealed ampoules)

Organophosphorus compounds

Dimethoate
Malathion
Mecarbam
Methidathion
Pirimiphos-methyl
Propetamphos

Phenoxy-acids and related compounds

4-CPA

2,4-D (acid)

2,4-D (methyl ester)
2,4-DB

2,4-Dichlorobenzoic acid

Dichlorprop

Dichlorprop (2-ethylhexyl ester)

Fenoprop
MCPA (acid)

MCPA (2-ethylhexyl ester)
MCPA (2-butoxyethyl ester)

MCPB (acid)
Mecoprop {(MCPP)

Mecoprop (2-butoxyethyl ester)

2,4,5-T (acid)

2,4,5-T (methy! ester)

2,4,6-TBA (acid)

Substituted urea compounds

Chlorobromuron
Chlorotoluron
Diuron

Linuron
Monuron

LGC number
Price

Pi12-04
P12-05
P12-06
P12-07
P12-08
P12-09

P13-01
P13-02
P13-03
P13-04
P13-05
P13-13
P13-17
P13-086
P13-07
Pi3-14
P13-16
P13-08
P13-09
P13-15
P13-10
P13-11
P13-12

P14-01
P14-02
P14-03
Pi4-04
P14-05

Heterocyclic and miscellaneous compounds

Anthraguinone
Asulam
Atrazine
Azcobenzene
Bentranil
Biphenyl
2,2'-Bipyridyl
4,4'-Bipyridyl
Bromoxynil
Bromoxynil octanoate
Bupirimate
Carbaryl
Clofentezine
Cyanazine
DEET

P16-01
P16-02
P16-03
P16-04
P16-05
Pi6-06
P16-07
P16-08
P16-09
P16-10
P16-36
P16-11
P16-37
P16-35
P16-12
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Purity

(mele percent)

g8.
99.
99.
99.
98.
99.

OO A~ o00oo

99,
99.
99.
99.
g99.
99.
99,
99,
99.
99.
99.
99,
99,
99.
99,
99.
99.

O~ Omd RN T

99.
99,
99.
99.
99,

oo B R (o B0 s I e o}

©
o © o !
DOOWOOOOWO W o

(£)

36
36
36
36
56
36

36
386
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36

36
36
36
36
386

36 .
36
36
36
36
36
19
19
36
36
36
36
56
36
36




P11-01 - P18-01 (cont.)

Compound (* - 0.25 g vials; ** - 0.5 g LGC number Purity
) Price

sealed ampoules) {mole percent) (£}
Desmetryn P16-32 98.5 19
Dimethirimol P16-33 99.7 36
Dinobuton P16-13 98.1 36
Dinoseb Pig-14 99.5 36
Dinoterb P16-15 98.7 36
Dinoterb acetate P16-16 99.9 36
Diphenyl sulphone P16-17 99.9 36
Diquat dibromide P16-18 100.0 36
DNOC P16-19 99.6 36
Ethirimol P16-34 98.6 36
loxynil P16-20 99.9 36
loxynil octanoate P16-21 99.2 36
Methyl mercury chloride P15-02 >98 36
Nicotine ** P18-01 99.4 75
Paraquat dichloride P16-22 100.0 36
Pentachlorophenol Pi16-23 949.3 36
2-Phenylphenol Pig-24 99.6 18
Piperonyl butoxide P16-25 94.8 36
Pirimicarb P16-26 99.8 36
Prometryn P16-27 99.6 36
Propoxur P16-28 99.9 36
Simazine P16-29 99.9 36
Terbutryn P16-30 99.7 36
Thiabendazole P12-10 99.7 56

Trietazine P16-31 99.3 19

Pyrethroids

cis-Permethrin P17-01 99.1 30
Cypermethrin (certified for cis and

trans isomer ratio) P17-04 - - 56
trans-Permethrin P17-02 99.5 30

Order information:

These samples are available in 0.5-gram quantities in screw capped vials unless noted. Price
subject to change without notice. Please contact LGC at the address shown above.

Reference:
Laboratory of the Government Chemist (1991) Certified Reference Materials. Issue No. 2.

Office of Reference Materials, Laboratory of the Government Chemist, Queen's Road,
Teddington, Middlesex TW11 OLY, England.
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RM 8464 - 8469

Pesticides

Source:

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

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
B464 Aldrin
8465 Dieldrin
8466 gamma-HCH
8467 4,4'-DDE
8468 Heptachlor
8469 4,4'-DDT

Order information:

At the time of this writing, prices for these materials were not available. Please contact NIST
at the address shown above.

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, 'Y-Hexach[orocyclohexane

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

National Institute of Standards and Technology (1992) RM B8469. 4,4-DDT. Report of
investigation. National Institute of Standards and Technology, Gaithersburg, MD, USA.

Trahey, N. M. (ed.) (1992) NIST Standard Reference Materials Catalog 1992-93. NIST Spec.
Pub. 260, 162 pp. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 141c through 2144

Microchemical Elemental Analysis

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

Description:
These materials are highly purified chemicals used in evalualing micraechemical procedures for
the determination of C, N, 8, H, Cl, F and/or Br in organic matter. SRM 142 is used for

microdeterminations of methoxyl ion (CH30O-).

Certified composition (nominal weight percent):

SRM  Compound Element

o] H N Br Cl F S CH,O-
141¢ Acetanilide 71.09 6.71 10.36 - - - - -
142 Anisic acid - - - - - - - 20.40
143c¢ Cystine 29.99 5.03 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-Fluorcbenzoic acid - - - - - 13.54 - -
2144 m-Chlorobenzoic acid - - - - 22.62 - -

Order information:

These SRMs range in price from US$78 to US$148 per unil (2-g vial). Price subject to change
without notice. Please contact NIST at the address shown above.

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 analysis.
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 Standard_s and Technology (1973) SRM 2144. m-Chlorobenzoic acid.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRBM 141c through 2144 (cont.)

National Institute of Standards and Technology (1976) SRM 141c. Acetanilide. Certificate of
analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA;

National Institute of Standards and Technology (1976) SRM 143c. Cystine. Certificate of
analysis. National Institute of Standards and Technclogy, Gaithersburg, MD, USA.

National Institute of Standards and Technology (1982) SRM 2143. p-Fluorobenzoic acid.
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

Source:

National Institute of Standards and Technology
Office of Standard Reference Materials
Gaithersburg, MD 20899
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(S), corresponds to log{1/an)

where ap 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 derived 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 186le and 186lle may be used to
prepare solutions with a pH of 6.863 at 25°C or a physiclogical buffer solution with a pH of
7.41 at 25°C. SRMs 2185, 2186| and 21861, 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 comrercial
sources and may contain impurities such as occluded water, free acid or alkali, chiorides,
sulfur or heavy mestals.

SRM pH(S) Cost Unit
at 25°C US$ size {g)
SRM 185g  Potassium hydrogen phthalate 4.006 128 60
SRM 186le  Potassium dihydrogen phosphate - 111 30
SHM 186lle Disodium hydrogen phosphate - 111 30
SRM 187¢c  Sadium tetraborate decahydrate (Borax) 9.180 107 30
SRM 188 Potassium hydrogen tartrate 3.557 111 60
SRM 18¢a  Potassium tetroxalate 1.681 125 65
SRM 191a  Sodium bicarbonate ' 10.011 106 25
SRM 192a  Sodium carbonate 10.011 1086 30
SRM 922 Tris(hydroxymethyl)aminomethane 7.699 106 25
SRM 923 Tris(hydroxymethyl}aminomethane hydrochloride 12.486 106 35
SAM 2193  Calcium carbonate : 12.46 141 30
SRM : pD(S) Cost Unit
at 25°C US$ size (g)
SRM 2185  Potassium hydrogen phthalate 4.518 137 80
SRM 2186l Potassium dihydrogen phosphate 7.428 113 30
SRM 21861l Disodium hydrogen phosphate 7.428 113 30
SRM 2191a Sodium bicarbonate 10.732 137 30
SRM 2192  Sodium carbonate 10.732 137 30
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SRM 185g through 2192 (cont.)

Order information:

Prices and unit quantities are listed above. Price subject to change without notice. Please
contact NIST at the .address shown'abdve.

References:

Bates, R.G. (1962) Revised standard values for pH measurements from 0 to 95°C. J. Res,

Natgn‘ al_Bureau of Standards, 66A:179-84.

Trahey, N. M. (ed.) (1992) NIST Standard Reference Materials Catalog 1992-93. NIST Spec.
Pub. 260, 162 pp. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 610 - 617

Trace Elements in Glass Matrices

Source:

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

Description:

These SRMs were produced and certified to facilitate the development of trace analylical
methods. A glass suppor matrix (72% SiO,, 12% CaO, 14% Na,O, 2% Al,O4) was spiked with
500, 50, 1 and 0.02 ppm each of 61 elements to produce the 4 sets of SRMs. The material was
prepared 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 (ug/g):

Element Value Uncertainty () Element Value Uncertainty (+}
SRM 810 and 611 SRM 614 and 615
Mn 485 10 K 30 1
Fe 458 9 Cu 1.37 0.07
Ni 458.7 4 Rb 0.855 0.005
Rb 4287 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. Th 0.748 0.006
U 461.5 1.1 U 0.823 0.002
SRM 612 and 613 SRM 616 and 617
Mn 39.6 0.8 K 29 1
Fe 51 2 Sr 41.72 0.05
Co 35.5 1.2 Pb 1.85 0.04
Ni 38.8 0.2 Th 0.0252 0.0007
Rb 31.4 0.4 U 0.0721 0.0013
Sr 78.4 0.2
Ag 22.0 0.3
Pb 38.57 0.2
Th 37.79 0.08
U 37.38 0.08
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SRM 610 - 817 (cont.)

Noncertified concentrations (ug/g):

Element Value Uncertainty (&) . Element Value - Uncertainty (&) -
SRM 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 - Sb 1.06 -
Ti 61.8 2.5 La 0.83 0.02
Eu 0.99 - 0.04
Au 0.5 -
Tl 0.269 0.005
SRM 612 and 613 SRHM 616 and 617
B 32 - B 0.20 0.02
K 64 - Ti 2.5 0.7
Ti 50.1 0.8 Fe 11 2
Cu 37.7 0.9 Cu o 0.80 0.09
La 36 - Ga 0.23 0.02
Ce 39 - Rb 0.100 0.007
Sm 39 - Sb 0.078 0.007
Eu 36 - La 0.034 0.007
Gd 39 - Au 0.18 0.01
Yb 42 - Tl 0.0082 0.0005
Au 5 -
Ti 15.7 0.3

Order information:

These S8RMs consist of 3- and 1-mm wafers and can be purchased for US$150 per set (6
wafers). Price subject to change without notice. Please contact NIST at the address shown
above, :

References:

National Institute of Standards and Technology (1982) SRM 610, 611. Trace elements in a glass
matrix. Certificate of analysis. National Institute of Standards and Technology, Gaithersburg,
MD, USA.

National Institute of Standards and Technology (1982) SRM 612, 613. Trace elements in a glass
matrix. Certificate of analysis. National Institute of Standards and Technology, Gaithersburg,
MD, USA.

National Institute of Standards and Technology (1982) SRM 614, 615. Trace elements in a glass
matrix. Certificate of analysis. National Institute of Standards and Technology, Gaithersburg,
MD, USA.

National Institute of Standards and Technology (1982) SRM 616, 617. Trace elements in a glass
matrix. Certificate of analysis. National Institute of Standards and Technology, Gaithersburg,
MD, USA,
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SRM 640b

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

Source:
National Institute of Standards and Technology
Office of Standard Reference Materials

Gaithersburg, MD 20899
USA

Description:
This SRM was prepared for use as an external or internal 2e/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 & pm.
Certified lattice parameter (A):

Spacing Value Uncertainty (+)

(a) 5.430940 0.000035

Order information:

SRM 640b can be purchased for US$129 per unit (7.5-gram bottle). Price subject to change
without notice. Please contact NIST at the address shown above.

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, Gaithersburg, MD, USA.
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SRM 674a

X-Ray Powder Diffraction Intensity Set
Source:;

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

USA '

Description:

This SRM consists of five different phases, bottled separately. These are: 0-Al,O4 (corundum
structure), ZnO (wurtzite structure), TiO, (rutile structure), Cr,O4 (corundum structure), and
CeQ, (fluorite siructure). 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 cm~1 for Cu K-alpha radiation.
Certified intensities of major lines:

hk 26 (%) irel Sigma

0.-Al, O, (corundum structure), pg, g, = 126 cm™1

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 46.1 0.07
116 57.44 94.1 0.09
214 66.44 35.7 0.09
300 68.14 52.4 0.34

Zn0 (wurtzite structure), pg ke = 279 cm!

100 31.70 57.9 0.12
002 34.36 421 0.06
101 36.18 100.0 NA

102 47.48 23.5 0.02
110 56.52 35.4 6.07
103 62.80 31.6 0.05
200 66.30 4.8 0.01
112 67.88 ' 25.6 0.06

A Not available.
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SRM 674a (cont.)

Certified

intensities of major lines:

hkl

2e (%)

TiO, (rutile structure}, peo ke = 536 cm'!

110
101
111
211
220
002
301
112

Cr,0, (corundum structure), pey, = 912 cmi

012
104
110
113
024
116
214
300

CeOQ, (fluorite structure), ug k., = 2203 cm!

Reference

Lattice parameters (25 = 2°C},

Phase

0—Al,Qq4
Zn0
TiO,
Cry0y
CeQ,

111
200
220
311

intensity ratios:

Phase

0
TiO,
Cr,O4
CeO,

Crystal

Trigonal

Hexagonal
Tetragonal

Trigonal
Cubic

27.38 100.0
36.04 42.7
41.18 20.4
54.28 56.6
56.58 16.6
62.72 8.0
68.96 (17.2)
69.76 (5.8)
24.42 67.6
33.53 100.0
36.12 80.8
41.40 30.9
50.14 36.9
54.76 921
63.38 28.6
65.04 37.5
28.60 100.0
33.12 27.8
47.52 55.2
56.38 43.8
hkl 1/1g
101 5.33
110 3.32
104 2.16
111 13.15
Cu Ko radiation (p
a (A) Sigma
4.759397 0.000080
3.249074 0.000055
4,593939 0.0000862
4,959610 0.000079
5.411102 0.000087
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rel

Sigma

NA

0.09
0.03
0.07
0.04
0.03
0.07
0.12

0.35
NA

0.68
0.13
0.19
0.22
0.13
0.20

NA

0.05
0.19
0.14

Sigma

0.08
0.04

0.02
0.10

124.1 em-1):

c (A)

12.99237

5.206535
2.958862

13.59747
NA

Sigma

0.00022

0.000101
0.000063

0.00025
NA



SRBM &74a (cont.)

Particle size data:

Phase 90% finer than (um) 50% finer than {um)
0—Al,O4 1.5 0.8

Zn0 2.5 0.79

TiO, 0.7 0.45

Cry0,4 2.0 0.87

CeO, 2.8 0.75

Order information:

SRM 674a can be purchased for US$302 per unit (20-gram bottle). Price subject to change
without notice. Please contact NIST at the address shown above.

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

Source:

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

Description:

This SRM was prepared for use as an external or internal low 2g (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.

Certified d-spacing (A):
Spacing Value Uncertainty (£)
d(001) 2.98104 0.00007

Order information:

SRM 675 can be purchased for US§155 per unit (5 gram bottle). Price subject to change
without notice, Please contact NIST at the address shown above.

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,



SRM 676

Alumina Internal Standard

Source:

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

Price was not available at the time of writing. Please contact NIST at the address shown above.

Reference:

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




SRM 869

Column Selectivity Test Mixture for Liquid
Chromatography
Source:
National Institute of Standards and Technology
Office of Standard Reference Materials
Gaithersburg, MD 20899
USA
Description:
SRM 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,g columns are provided in the Certificate.

PAHs in SRM 868:

Benzo[a]pyrene

1,2:3,4:5,6:7,8-Tetrabenzonaphthalene (TBN, dibenzo[g,plchrysene
Phenanthro[3,4-¢]phenanthrene

Order information:

SRM 869 can be purchased for LUS$89 per unit (5 1.1 ml ampoules). Price subject to change
without notice. Please contact NIST at the address shown above.

Reference:
National Institute of Standards and Technology (1990) SBM 869. Column selectivity test

mixture for liquid chromatography. Certificate of analysis. National Institute of Standards and
Technology, Gaithersburg, MD, USA.
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SRM 930D and 1930

Glass Filters for Spectrophotometry

Source:

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

Description:

SRM 930D consists of three neutral glass filters. The glass filters have transmittances of
approximately 10, 20, and 30%. Each filter is individually calibrated and certified for
absorbance and transmittance at wavelengths 440, 465, 546.1, 590, and 635 nm. The 546.1
nm wavelength coincides with the mercury emission line, SRM 1930 compliments 930D and
consists of three individual glass filters in metal holders. SRM 1930 is intended fro use in the
verification and calibration of the transmittance and absorbance scales of specirophotometers
at 440, 465, 548, 590, and 635 nm in the visible spectrum. It is complementary to SRM 930D.

Order information:

SRM 830D can be purchased for US$1278 per each set, and SRM 1930 for US$1708. Price
subject to change without notice. Please contact NIST at the address shown above.

References:
National Institute of Standards and Technology (1984) SRM 1930. Glass filters for
spectrophotometry, Certificate of analysis. National Institute of Standards and Technology,

Gaithersburg, MD, USA.

Trahey, N. M. (ed.) (1992) NIST Standard Reference Materials Catalog 1992-93. NIST Spec.
Pub. 260, 162 pp. National Institute of Standards and Technology, Gaithersburg, MD, USA.




SRM 931d

Liquid Filters

Source:

National Institute of Standards and Technology

Office of Standard Reference Materials
Gaithersburg, MD 20899
USA

Description:
These filters are absorbance standards for use in ultraviolet 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.

Order information:

SAM 931e can be purchased for US$230 per unit. Price subject to change without notice. Please
contact NIST at the address shown above.

Reference:

Trahey, N. M. (ed.) (1992) NIST Standard Reference Materials Catalog 1992-93. NIST Spec.
Pub. 260, 162 pp. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 935a - 936

Potassium Dichromate and Quinine Sulfate Dihydrate

Source:

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

Description:

SRM 935a consists of crystalline potassium dichromate (K;Cr,04) of established purity

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

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

molecular emission spectrum, E{g), at 25° C and a wavelength range of 375 to 675 nm.

Order information:

SRM 935a can be purchased for US$160'per unit (16 g) and SRM 836 for US$1688 per unit (1
g). Price subject to change without notice. Please contact NIST at the address shown above.

Reference:

Trahey, N. M. {ed.) (1992) NIST Standard Reference Materials Catalog 1992-93. NIST Spec.
Pub. 260, 162 pp. National Institute of Standards and Technology, Gaithersburg, MD, USA.




SRM 1491

Aromatic Hydrocarbons in Hexane/Toluene

Source:

National Institute of Standards and Technology
Office of Standard Reference Materials
Gaithersburg, MD 208989
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 2280.

Certified concentrations {pg/mL}):

Compound Value Uncertainty Compound Value Uncertainty
(%) (%)

1-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,hJanthracene 5.18 0.12
Acenaphthene 7.28 0.2 Fluoranthene 5.91 0.04
Acenaphthylene 6.96 0.05 Fiuarene 7.27 0.05
Anthracene 7.82 0.04 Indeno[1,2,3-cd]pyrene 6.29 0.05
Benz[a]anthracene 3.59 0.03 Naphthalene 6.89 0.07
Bsnzo[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]lpyrene 5.62 0.03 Pyrene 5.89 0.06
Benzo[ghi]perylene . 5.29 0.09

Noncertified concentration ({upg/g):
Compound Value
2-Methylnaphthalene 11.3

Crder information:

SRM 1491 can be purchased for US$152 per unit (5 2-mL ampoules). Price subject to change
without notice. Please contact NIST at the address shown above.
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SRM 1481 (cont.)

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

Source:

National Institute of Standards and Technology
Office of Standard Reference Materials
Gaithersburg, MD 20889
USA

Description:

This SRM is a solution of 15 chiorinated pesticides in hexane and is intended primarily for use
in the calibration of chromatographic instrumentation. The pesticides used were obtained from
the EPA Peslicides and Industrial Chemicals Repository and the Office 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 Value Uncertainty Compound Value Uncertainty
(%) (1)

2,4'-DDD 200 3 Dieldrin 205 3
2,4'-DDE 202 2 gamma-HCH 205 2
2,4'-DDT 205 3 Heptachlor 200 5
4,4'-DDD 197 2 Heptachlor epoxide 204 5
4,4'-DDE 204 2 Hexachlorobenzene 207 2
4,4'-DDT 202 2 Mirex 204 2
Aldrin 202 3 trans-Nonachlor 198 4
cis-Chlordans 203 2

Order information:

SRM 1492 can be purchased for US$183 per unit (5 1.2-mL ampoules). Price subject to change
without notice. Please contact NIST at the address shown above.

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 1543

GC/MS System Reference Standard

Source:

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

USA '

Description:

This SRM 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.

Certified concentrations (ng/plL):

Compound Value Uncertainly (t)
Methyl stearate 0.99 0.02
Methyl stearate 4.98 0.08
Benzophenone 1.01 0.02
Benzophenone 5.01 0.07

Order information:

SRM 1543 can be purchased for US$99 per unit (4 ampoules). Price subject to change without
notice. Please contact NIST at the address shown above.

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,
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SRM 1583

Chlorinated Pesticides in 2,2,4-Trimethylpentane

Source:

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

Description:

Pasticides 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 metheds 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 éoncentrations:

ngfg o __hgfmL_______
Compound Value Uncertainty (t) Value Uncertainty (+)
Aldrin 0.86 0.01 0.59 0.01
gamma-BHC 1.11 0.01 0.77 Q.01
delta-BHC 0.76 0.01 0.53 0.01
p,p'-DDE 1.23 - 0.03 0.85 0.02
p,p-DDT 1,90 0.10 1.31 0.07

Noncertified concentration {pg/mL):
Heptachlor epoxide 0.997
Order information:

SRM 1583 can be purchased for US$180 per unit (6 1-mL ampoules). Price subject to change
without notice. Please contact NIST at the address shown above.

Reference:
National Institute of Standards and Technology (1985) SRM 1583. Chlorinated pesticides in

2,2, 4-trimethylpentane. Certificate of analysis. National Institute of Standards and
Technology, Gaithersburg, MD, USA.
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SRM 1584

Priority Pollutant Phenols in Methanol

Source:
National Institute of Standards and Technology
Oifice of Standard Reference. Materials
Gaithersburg, MD- 20899
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 fortify
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 (ug/mL):

Compound Value Uncertainty Compound Value Uncertainty

(£) (%)

2-Chiorophenol 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-Dichlorophencl 35.6 1.3 Pentachlorophenol 15.4 1.1
2,4-Dimethylphenol 51.6 0.2 Phenol : 29.7 0.9
1.9

4,6-Dinitro-o-cresol 20.1 0.9 2,4,6-Trichlorophenol 20.4
Noncertified concentration (pg/mL): |
2,4-Dinitrophenol 22.4

Order information:

SRM 1584 can be purchased for US$156 per unit (5 1.2-mL ampoules). Price subject to change
without notice. Please contact NIST at the address shown above.

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

Chilorinated Biphenyls in 2,2,4-Trimethylpentane
(lsooctane)

Source:

National Institute of Standards and Technology
Office of Standard Reference Materials
Gaithersburg, MD 20899
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 inte 2-mL amber ampoules
which were then flame sealed.

Certified concentrations (pg/mL):

Compound Value  Uncertainty (+}  Cempound Value  Uncertainty (+)
PCB 3 28.9 0.7 PCB 77 4.56 0.03
PCB 15 6.57 0.086 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$234 per unit (5 1.2-mL ampoules). Price subject to change
without notice. Please contact NIST at the address shown above.

Reference:
Nationa! Institute of Standards and Technology (1986) SRM 1585. Chlorinated biphenyis in

2,2 4-trimethylpentane (isooctane). Cerlificate of analysis. National [nstitute of Standards and
Technology, Gaithersburg, MD, USA.
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SRM 1586

Isotopically Labeled and Unlabeled Priority
Pollutants in Methanol

Source:

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

Description:

SRM 1588 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 pollutants as
classified by the US Environmental Protection Agency.

Certified concentrations (ng/g):

SRM 1586-1

Compound Value Uncertainty Compound Value Uncertainty
Benzens 101.1 0.8 2,4-Dichlorophenol  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 1588-2

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-d, 82.2 1.8

Naphthalene-dg 126.6 1.0

Nitrobenzene-dg 134.5 1.4

2-Nitrophenol-d, 101.9 2.3

Phenol-dg 116.0 0.6
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SRM 1586 (cont.)

Order information:

SRM 1586 can be purchased for US$243 per unit {set of 6 2 5-mL ampoules). Price subject 1o
change without notice. Please contact NIST at the address shown above.

Reference:

National Institute of Standards and Technology (1984) SRM 1588. Isotopically labeled and
unlabeled priority pollutants in methanol. Certificate of analysis. National Institute of Standards
and Technology, Gaithersburg, MD, USA.
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SRM 1587

Nitrated Polycyclic Aromatic 'Hydrocarbons in
Methanol

Source:

National Institute of Standards and Technology
Office of Standard Reference Materials
Gaithersburg, MD 20898
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. After known weights of the seven N-PAHs were added to the
methanal, 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 (+)
g-Nitroanthracene 5.01 0.11
7-Nitrobenz{a)anthracene 9.27 0.23
6-Nitrochrysene 8.13 0.11
2-Nitrofluoranthene 9.24 0.06
2-Nitrofluorene 9.67 0.389
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$259 per unit (4 1-mL ampoules). Price subject to change
without notice. Please cantact NIST at the address shown above.

Reference:
National Institute of Standards and Technology (1985) SRM 1587. Nitrated polycyclic aromatic

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

Dinitropyrene Isomers and 1-Nitropyrene In
Methylene Chloride

Source:

National Institute of Standards and Technology
Office of Standard Reference Materials
Gaithersburg, MD 20899
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 (ug/mL)}:

Compound Value Uncertainty (1)
1-Nitropyrene 5.81 0.1
1,3-Dinitropyrene 2.70 0.04
1,6-Dinitropyrene 6.39 0.23
1,8-Dinitropyrene 10.48 0.20

Order information:

SBM 1596 can be purchased for US$419 per unit (5 1.2-mL ampoules). Price subject to change
without notice. Please contact NIST at the address shown above.

Reference:
National institute of Standards and Technology (1986) SRM 1596. Dinitropyrene isomers and 1-

nitropyrene in methylene 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)

Source:

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

Description:

This SRM consists of separate solutions of unlabeled and labeled 2,3,7,8-tetrachlorodibenzo-p-
dioxin (2,3,7,8-TCDD) in 2,2,4-trimethylpentane (isooctane). 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 5 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/mkL

Compound Value Uncertainty () Value Uncertainty (z)

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:
Salution Compound Value (ng/g) Value (ng/ml.)
Unlabeled Trichlorodibenzo-p-dioxin-12G,, 1.5 1.0
Labeled (13C) Trichlorodibenzo-p-dioxin-13C, , 3.9 2.7

Order information:

SRM 1614 can be purchased for US$239 per unit (6 1.2-ml ampoules). Price subject to change
without notice. Please contact NIST at the address shown above.

Reference:

National Institute of Standards and Technology (1985) SRM 1614. Dioxin (2,3,7,8-TCDD in
isooctane). Certificate of analysis. National Institute of Standards and Technology,
Gaithersburg, MD, USA.

WARNING:

The toxicity andl/or carcinogenicity of 2,3,7,8-TCDD has not been precisely
defined so this material should be treated as a potential health hazard.
Techniques used in handling radioactive and infectious materials are applicable
te 2,3,7,8-TCDD,
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SRM 1639

Halocarbons (in Methanol) for Water Analysis

Source:

National Institute of Standards and Technology
Office of Standard Reference Materials
Gaithersburg, MD 20898
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 ameounts of the cenlified
compounds to a sample. The methanol solution of halocarbons was prepared at NIST, chilled and
stared in 2-mL amber glass ampoules. The ampoules were purged with argon immediately
before filling with the methanol solution,

Certified concentrations ({ng/plL):

Compound Value Uncertainty ()

Bromedichloromethane 389.9 7.1
Bromoform 88.5 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 information:

SRM 1639 can be purchased for US$248 per unit (4 ampoules). Price subject to change without
notice. Please contact NIST at the address shown above.

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 1641b

Mercury in Water

Source:
National Institute of Standards and Technology
Office of Standard Reference Materials
Gaithersburg, MD 20899
LISA
Description:

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

Certified concentrations (ug/mL):
Value Uncertainty (%)
1.52 0.04
Crder information:

SRM 1641b can be purchased for US$1848 per unit (6 20-mL ampoules). Price subject to
change without notice. Please contact NIST at the address shown above.

Reference:

National Institute of Standards and Technology (1983) SRM 1641b. Mercury in water - pa/mL.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 1643c

Trace Elements in Water

Source:

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

Description:

This SRM is intended primarily for use in evaluating the accuracy of trace slement
determination in filtered and acidified fresh water and for calibrating instrumentation used in
these determinations. SAM 1643c was prepared at the US Geological Survey's Branch of
Quality Assurance in Golden, Colorado, USA, using high-purity reagents. All containers were
acid-cleaned and sterilized before use, Solutions containing known amounts of the analytes were
added to a 0.5 M HNO; solution in a polysthylene tank. The solution was mixed, then filtered,

sterilized, and transferred to 500 mL polyethylene botitles.

Certified concentrations (pg/mL):

Element Value Uncertainty (1) Element Value Uncertainty (t)
Li 16.5 1.0 Zn 73.9 0.9
B 119.0 1.4 As 82.1 1.2
" Be 23.2 2.2 Se 12.7 0.7
Al 114.6 5.1 Fo 11.4 0.2
Vv 31.4 2.8 Sr 263.6 2.6
Cr 19.0 0.6 Mo 104.3 1.9
Mn 35.1 2.2 Ag 2.21 0.30
Fe 106.9 3.0 Cd 12.2 1.0
Co 23.5 0.8 Ba 49.6 3.1
Ni 60.6 7.3 Pb 35.3 0.9
Cu 22.3 2.8

Noncertified concentraticns (pg/ml):

Element Value Element Value
K 2.3 TI 7.9
Te 2.7 Bi i2

Order information:

SRM 1643¢ can be purchased for US$148 per unit (500 mL). Price subject to change without
notice. Please contact NIST at the address shown above.
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SRM 1643¢ (cont.)
Reference;

National Institute of Standards and Technology (1991) SRM 1643c. Trace elements in water.
Certificate of analysis. National Institute of Standards and Technology, Gaithersburg, MD, USA.
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SRM 1644

Generator Columns for Polynuclear Aromatic
Hydrocarbons

Source:

National Institute of Standards and Technology
Office of Standard Reference Materials
Gaithersburg, MD 20889
USA

Description:

This SRM consists of three 50 cm x 0.8 ¢m coiled, stalnless-steel tubes, each packed with fine
quintus quartz (sea sand) coated with approximately 0.5% by weight of the polynuclear
aromatic hydrocarbon {(PAH) of interest. A saturated aqueous solution of the PAH of interest
can.be generated by flowing high-purity water slowly through the column. Because the aqueous
solubility of a compound is a well-defined thermodynamic quantity, a saturated solution has a
fixed conceniration. The concentration of these solutions generated at temperatures between
10 and 30°C are reported in the certificate of analysis. The generator columns are certified for
two years or for a total agueous purge volume of between 100 and 10,000 liters, whichever
comes . first.

Certified concentrations at 25° C (ug/kg):

Compound Value Uncertainty (%)
Anthracene | 42.7 0.6
Benz{a)anthracene 8.05 1.0

0.04

Benzo[a]pyrene 1.59
Order information:

SRM 1644 can be purchased for US$358 per unit (set of 3 columns). Price subject to change
without notice. Please contact NIST at the address shown above.

Reference:
National lnstitute of Standards and Technology (1981) SRM 1644. Generator columns for

polynuclear aromatic hydrocarbons. Certificate of analysis. National Institute of Standards and
_Technology, Gaithersburg, MD, USA.

132



SRM 1647b

Priority Pollutant Polynuclear Aromatic |
Hydrocarbons (in Acetonitrile) '

Source:

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

Description:

The acetonitrile (C,H;N) solution of 16 polynuclear aromatic hydrocarbons (PAHs) was !
prepared gravimetrically from individual compounds obtained from BCR (Community Bureau of ’
Reference) and commercial sources. The solution was aliqguoted into 2-mL amber glass
ampoules. The ampoules were purged with argon just prior to filling. Ultraviolet absorption data
between 205-600 nm are supplied. This SRM is intended for calibrating chromatographic
instrumentation used in the determination of the PAHs certified for this SRM. It 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 concentrations (pg/mL):

Compound Value Uncertainty Compound Value Uncertainty

() | ()
Acenaphihene 19.89 0.33 Chrysene - 3.69 0.07
Acenaphthylene 16.15 0.24 Dibenz[a,h]anthracene 3.64 0.06 ‘
Anthracene 0.75 0.05 Fluoranthene . 7.76 0.13 ‘
Benz[a]anthracene 3.94 0.086 Fluorene 4.79 0.