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Certificates of Reference Materials for Water Analysis
This standard is issued under the fixed designation D 6362; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope 3.2.1 prepared valugn—the best estimate of the concen-

1.1 This practice covers the information that must befration of a given analyte based upon the purity of raw
provided on certificates of analysis of reference materialgnaterials and the method of preparation of the material.
designated to support ASTM methods. It provides end users q{

these materials with a defined set of data that is required to be . o ) . )
on a certificate of analysis and provides information to assist 4-1 This practice is designed to assist suppliers and users of

the end user in evaluating the independence of the materidiference materials by identifying the information necessary on
Similarly, it provides the suppliers of reference materials withthe certificate of analysis of materials designated for use in
a consistent format for the presentation of certification data. ASTM test methods. This practice is specifically designed to
1.2 This standard does not purport to address all of the®€nsure that materials suitable fo_r use as _e|ther c_allbratlon or
safety concerns, if any, associated with its use. It is th&luality control standards are available. This practice does not

responsibility of the user of this standard to establish appro-défine a specific certification protocol, but rather provides
priate safety and health practices and determine the applicaguidance in the development of adequate data to support the
bility of regulatory limitations prior to use. use of the material as either a calibration or quality control

standard. Suppliers are referred to ISO Guide 35 for guidelines

Significance and Use

2. Referenced Documents on acceptable certification protocols. End users are referred to
2.1 ASTM Standards: ISO Guide 31 for a more complete description of the elements
D 1129 Terminology Relating to Wafer of typical certificates of analysis.

E 826 Practice for Testing Homogeneity of Materials for the

. 5. Certificate of Analysis
Development of Reference Materi&ls - o )
22 SO Standards 5.1 The certificate of analysis is a summary of the analysis

ISO Guide 30 Terms and definitions used in connection witfP€rformed to support the designated use of the material. As a
reference materiats summary, the certificate must be brief, but it must provide

ISO Guide 31 Contents of certificates of reference materiSufficient information to allow the potential user of the material
ald to assess the suitability of the material for his intended use.

ISO Guide 35 Certification of reference materials—Generall N€refore, reference material suppliers are encouraged to
and statistical principlés supply method information and analytical data in a summary

ISO/REMCO N286 that clearly and unambiguously allows the user to make an
informed decision about the suitability of the material. The use
3. Terminology of terms as defined by ISO or ASTM is required.
3.1 Definitions—For definitions of terms used in this prac- -2 The certificate of analysis must be supported by a
tice, refer to Terminology D 1129 and 1SO Guide 30 certification report for the material. The certification report
3.2 Definitions of Terms Specific to This Standard: must contain the details of the analyses performed to develop

the certified values reported on the certificate of analysis. It

must contain the method(s) used for analysis, details of the
* This practice is under the jurisdiction of ASTM Committee D19 on Water and method of preparation, if appropriate, including gravimetric
is the direct responsibility of Subcommittee D19.02 on General Specificationsdata, Supporting instrumental data, and the results of support-
Current edition approved Aug. 10, 2003. Published November 2003. Originallymg Stat'_St_lcaI. analyS|S reported on t.he certificate of analysus.
approved in 1998. Last previous edition approved in 1998 as D 6362—98. The certification report must be provided to the end user of the

2 Annual Book of ASTM Standardgol 11.01. material if requested_
2 Annual Book of ASTM Standardgol 03.06.
4 Available from American National Standards Institute, 11 W. 42nd St., 13th

Floor, New York, NY 10036.
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6. Certificate Headings 6.1.9 Method of Preparation (Optionah-If the method of

6.1 The following sections detail the headings to be used oRéParation gives the user an idea of the care taken by the
the certificate of analysis. ASTM methods require the use of gUPPlier, significant details of the preparation procedure may
diverse set of reference materials. Therefore, it is expected th&€ included in this section.
all headings will not be appropriate for all materials. However, 6.1.10 State of Homogeneity (Mandator#As it relates to
exceptions should be avoided in order to insure sufficienthe certification of reference materials, homogeneity refers to
information for evaluation of materials. Therefore, each of thethe analysis and demonstration of uniformity of final packaged
following sections is designated as either mandatory or opunits. Every certificate must contain a homogeneity statement.
tional based upon ensuring a minimum data set. Appendix XThis section must include the sampling, analytical method(s),
contains examples of typical certificates of analysis designed tand procedure used to evaluate the homogeneity of the
meet these requirements. material. Appendix X2 provides a suggested procedure for

6.1.1 Name and Address of Certifying Organization homogeneity testing and references to alternative internation-
(Mandatoryy—This is the name and address of the organizatiorally accepted homogeneity testing procedures. If the homoge-

that accepts responsibility for the information on the certificateneity of the material has not been determined, then this must be
Organizations that provided analytical data or prepared thetated on the certificate.

material may be provided elsewhere on the certificate. 6.1.11 Certified Property Values and Their Associated Un-
6.1.2 Material Identification (Mandatory}-This section  certainties (Mandatory)-The information in this section
must identify the material by name, as labeled, and mustyoyid be given in tabular form with appropriate subsection
include a lot or batch number that can be used to uniquelyeadings. The minimum information to be provided includes
identify the mgterlal. . ) the property, the certified value of the property, the associated
6.1.3 Supplier of the Reference Material (Optional)f the ncertainty, and the method of analysis. Since the certificate is
supplier of the reference material is different from the certify-, gynopsis of the certification report, suppliers are encouraged
ing organization then_ this section sh(_)uld contain the name ang) identify the method of analysis by appropriate standard
address of the supplier of the material, method number. Modifications or exceptions to the given

6.1.4 Preparer of the Material (Optionah-If the material o404 may be annotated in another section of the certificate.
was not prepared by the supplier or the certifying organization, . e\yise. if the values certified are dependent upon certain

then this section should include the name and address of trEeonditions, for example temperature, these can be identified in

przparersof the n;athenal. ial q lut footnotes to the table. Values for properties that are not certified
.1.5 Source of the Material (MandatorsgFor a solution eshould be included in a separate table.

standard, or a matrix material, this section must identify th
source of the raw materials or the source of the matrix material, Note 1—Several different procedures can be used to certify reference
used in the preparation of the material. The supplier maynaterials. These depend upon the nature of the material to be certified and
identify the source of the material as proprietary. If the sourcéhe technical capability of the supplier and certifying body. The three most
of the material is declared to be proprietary then the Supp|ie?ommon procedures fqr certification are detailed in Section 7. The
must provide contact information on the certificate in order tgrocedure used to certify property values must be provided under the
- heading of statistical estimators and uncertainty referenced below.

assist end users.

6.1.6 Description and Intended Use of the Material 6.1.12 Uncertified Properties (Optional-Many times
(Optionaly}—Most reference materials are designed to be usegroperties of the material are known but without sufficient
for a specific purpose. This section should designate thaccuracy or precision to support certification. These values
intended use of the material. It should also contain a suffiimay be reported by the supplier in this section to assist the user
ciently detailed description of the material to allow the user toin the selection of appropriate materials.

estimate its usability in their application. 6.1.13 Values Obtained by Individual Laboratories or Meth-
This material is designed to be used in D XXXX as a cali- ods (Optional—Many times materials are certified based upon
bration standard. The material was prepared in Type | interlaboratory studies or by using several different methods of
water to contain 1 mg/ml of the certified components. . . .
- _ N analysis. In these cases, this section can be used to report
6.1.7 Stability, Transportation, and Storage Conditions jndividual data by laboratory or method where appropriate. If
(Mandatory}—Any known temperature, storage, or transporta-the supporting data are too voluminous to report in this section,
tion factors that could influence the stability of the materialz reference to the certification report may be made here to

must be identified. It is required that the supplier identify jjentify the source and availability of supporting data.
proper storage and handling conditions that are necessary 106 1 14 Statistical Estimator and Uncertainty (Mandatory)

insure usgbility for the ex.pected Iife_ of the _material. Similarly, The meaning and nature of the certified values must be given
th'e supplier should 'd.er.]t.'fy the period c.)f.t|me for which 't.hey that is, the statistical estimator must be named. Where the
willassume: responsibility for the validity of the certified estimator cannot be named then the mathematical expression

values. used in calculation must be presented
6.1.8 Instructions for Use (MandatoryIf the material - t
The certified values are based upon the unweighted

requires special handling, dilution, drying, or any other specific mean of nine independent measurements by each
manipulation in order to achieve the certified values, these method reported.
procedures must be clearly identified in this section.
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The certified values are based upon a biweight estimate if an SRM is not available for direct comparison; and, 3)
of thﬁ mTeell(n ofBﬁhe cemeF[ 50 "éo of thehreportgd data us- interlaboratory certification procedure, used to establish typical
ing the Tukey Bisquare Procedure with a uring constant method performance values or an assigned value for matrix

of 3.97. Details of the procedure may be obtained from 1
the certifier. materials.

Note 2—The method used to estimate the uncertainty associated with /-1.2 In the case of the direct comparison method, the
the certified value of the property is important. Therefore, the suppliecertified value is based upon analysis to a known calibrant
must identify the factors considered in estimation of uncertainty and thg@repared from an SRM or other national standard. In the
method used for calculation. If the uncertainty is estimated by a coveraggecond case, where an SRM calibrant does not exist, the value
factor, such ass\/n , then the formula and the values for each variable cetified is the prepared value. In the case of interlaboratory
in the formula must be provided on the certificate. studies, the certified value is a best estimate of typical

6.1.15 Measurement Methods Used for Certification performance.

(Opt?qnal)—This section should provide the exceptions to, or 7 2 pirect Comparison Methoe-In cases where an SRM or

modifications of, the standard or reported method(s) used fQfther national standard exists and well defined methods are
certification. Sufficient details of the analysis must be provided,yajlable, a material should be certified by direct comparison to
in the certification report to allow independent verification of the SRM or other national standard. If the reference material is
the analytical values. However, only those details which argseq as the calibrant in the analytical system, then the certified
essential to reproducibility need to be reported. ~ values are linked to the SRM or other national standard. The

6.1.16 Identification of Analysts or Laboratories yajye certified in this procedure is usually the mean of replicate
(Optional)—This section may be used to identify the contri- gnalyses. The appropriate number of samples to be analyzed is
bution of individual analysts or laboratories to the certlﬂcatlondependem upon the material, the precision of the method, and
effort. The identification of analysts or laboratories may assisthe desired level of uncertainty.
the user in establishing the quality of the certification data. 7.2.1 In cases where multiple methods are used in the

6'1'17 fl‘leg;:. Ncf)tlceh(Qp';lonaI)—_Dlsc|a|rrr]1ers o'rfllegal I'rzn" Id certification procedure, it is important to identify the analytical
tations of liability for the information on the certificate should q\,it5 from each method, and to explain how results were

appear in this section. combined to establish the values certified. This information
6.1.18 Reference to Certification Report (MandateryJhe must be reported under 6.1.15. '

cert!f!canon report supporu.ng the summary prowded on _the 7.2.2 Suitable procedures for the certification of reference
certificate must be unambiguously identified in this section,

Instructions for obtaining the full certification report must be :”rslaotegiliz;?glg a direct comparison method may be found in
provided in this section. N .
6.1.19 Signature of Certifying Officer (Mandatordit is 7.3 Verification of the Prepared ValseWhere a suitable

required that the officer of the certifying body who acceptsSR'vI or oth(_ar_ na]Eitonth standard ddoels no; ﬁXiSt for .dlir(;ct
responsibility for the information on the certificate sign the €oMparison, itis often the prepared value of the material that
certificate. best estimates the property value of interest. In this case, the

6.1.20 Annex (Optional}-The annex may be used by the prepared value may be certified by comparison of the prepared

supplier to supply additional information about the material or’aué to the mean of replicate analyses based upon an

its certification. It may contain graphical presentations or othelndependent!y .prepared Ca"b”?‘“"“ mgtenal. If the prepared
information not appropriate in the body of the certificate. value falls within the 95 % confidence interval of the mean of

the analytical values, then the prepared value is consistent with
7. Certification Procedures the analytical data and may be certified. However, since an

7.1 The certification procedure is the protocol used toSRM was not used for comparison, it is important that the
develop certification data. It is independent of the method(s§uPplier provide the user with sufficient data to estimate the
used for certification and is usually dependent upon the natur@uality of the analyses. Therefore, the supplier must provide
of the material to be certified. The procedure used to certify théhe€ mean, confidence limits, and number of independent
reference material is usually dependent upon the nature of tH&@mples analyzed to support the certification of the property
material and the property to be certified. In the case of a purgalue. These must be repor_ted in 6.1.11. since they are essential
or neat compound to be used for preparation of calibratiofor evaluation of the material.
materials, the properties of interest are confirmation of identity 7.4 Interlaboratory Certification Procedure-
and an accurate assay of the material. In the case of a preparderlaboratory certification procedures are most commonly
calibration solution, the property of interest is the best estimatésed to develop data on naturally occurring materials that allow
of the concentration of the analyte in the solvent. In the case dhem to be used for quality control or instrument calibration.

a quality control material, the property of interest is theOften, interlaboratory studies involve multiple methods as well
performance of the material in a particular method. as multiple laboratories in order to establish the best available

7.1.1 Most reference materials, and properties of interesgstimate for the property to be certified.
are certified by one of the following three procedures: 1) direct 7.4.1 In most cases, the most suitable estimate for the
comparison method, most frequently used for assay work, gporoperty of interest is the grand mean of the interlaboratory
analysis of calibration materials where a suitable NIST stanelata. However, many other types of data analysis systems exist
dard reference material (SRM) exists; 2) verification of theand may be more appropriate for particular materials, methods,
prepared value, used to certify the prepared value of a materiak industries. Therefore, it is important that the supplier
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provide sufficient data to the user of the material to allow themtheir application. This can be done by comparing the informa-
to estimate the suitability of the property values. This mustion available on the certificate of analysis to their analytical
include the mean, standard deviation, and number of dataeeds. Particular attention should be given to the uncertainty of
points included in the estimation of the certified value. It is alsathe certified property values as it relates to the required
important that the user understand if the original data set wagrecision of the analysis.
censored, and by what procedure. If the certified property
values are not based upon the mean, a detailed explanation §f Keywords
the method of data evaluation must be provided in 6.1.14. o - .

7.4.2 Detailed procedures for the certification of reference 9.1 calibration; certified reference material; laboratory con-
materials based upon interlaboratory studies can be found #0! standard; quality control standard; reference material;
ISO Guide 35. standard

8. Suitability for Use

8.1 It is the responsibility of the user of the reference
material to evaluate the suitability of the given material for

APPENDIXES
(Nonmandatory Information)

X1. EXAMPLE CERTIFICATES

X1.1 Certification Based Upon Comparison to NIST Homogeneity—This material was found to be homogeneous
SRM at the 95 % confidence level based upon the analysis of 15
Certificate of Analysis independent samples tested in duplicate. Samples were ran-
_ domly selected throughout the packaging of the material.
Material—Iron ICP Standard 1000 pg/ml Lot Number—12345 -
Matrix—2 % v/v Nitric Acid Expiration—12/1/00 Certified Value
. . . . Property  Prepared Value Certified Value Method SRM
Preparation—This standard was prepared from iron wire— = 1002 pg/ml 1001 * 1.1 pigiml 1CP 31018

having a purity of 99.99 % (Aldrich Lot Number KFBC67H),
trace metals grade nitric acid (Fisher Lot Number 94067), and Statistical Estimators and Uncertainty—The certified value
deionized water that met ASTM Type | specifications. All reported is the mean of 15 independent samples analyzed
glassware used in the preparation of the material was certifiegigainst the reported NIST SRM. The reported uncertainty in
to meet ASTM Class A specifications. the certified value is based upos'{/n , wheren = 15 ands

This material was prepared, analyzed, and certified by ABG= sample standard deviation, 1.35 pg/ml.
Reference Materials Company, 2891 South Main St., Golden, certification Report—All data developed in the preparation

Colorado 27865. and certification of this material are contained in Certification

Intended Use—This material is designed to be used for theye ot cR12345. Copies of the report are available from the
calibration of instruments for the analysis of iron by ICP S“Chsupplier.

as Test Method D 1237. .

Stability—This material is guaranteed to be withirD.5 % John Doe, Quality Assurance Officer
of the certified value for iron for one year from the date of
purchase, or until the expiration date shown above.
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X1.2 Certification of the Prepared Value of a Material John Doe, Quality Assurance Officer

Certificate of Analysis
X1.3 Certification Using Interlaboratory Data

Material—2,4 Dinitrophenol 1000 pg/ml Lot Number—12345 B .
Matrix—Acetone Expiration—12/1/00 Certificate of Analysis
Preparathn—Thls Standard was prepare_d from 2,4 dinitro- Material—Iron ICP Standard 420 pg/ml Lot Number—12345
phenol having a purity of 98.6 % (Aldrich Lot Number Matrix—2 % v/v Nitric Acid Expiration—12/1/00

KFBC67H) and GC grade acetone (Fisher Lot Number 94067). Preparation—This standard was prepared from iron wire

All _g!assware used in the preparati.o.n o_f the material Washaying a purity of 99.99 % (Aldrich Lot Number KFBC67H),
certified to meet ASTM Class A specifications. ~trace metals grade nitric acid (Fisher Lot Number 94067), and
This material was prepared by AMOCO Products, 776 Highygjonized water that met ASTM Type | specifications. All

St.,, Columbus OH 45961. It was analyzed and certified byyjassware used in the preparation of the material was certified
ABC Reference Materials Company, 2891 South Main St.¢o meet ASTM Class A specifications.

Golden, Colorado 27865. This material was prepared and certified by ABC Reference

Intended Use—This material is designed to be used for thﬁ/laterials Company, 2891 South Main St., Golden, Colorado
calibration of instruments for the analysis of 2,4 dinitrophenol27865 ’ v '

by gas chromatography, such as Test Method D 1237. . N .

Stability—This material is guaranteed to be withir2 % of Intended Use—This material is designed to be used as a
the certified value for 2,4 dinitrophenol for one year from theduality control material for the analysis of iron by ICP such as
date of purchase, or until the expiration date shown above. 1St Method D 1237.

Homogeneity—Based upon the analysis of 15 independent Stability—This material is guaranteed to be withir0.5 %
samples tested in duplicate. The 95 % confidence interval of &f the certified value for iron for one year from the date of
single analytical result can be expected to be between 980 arf#irchase, or until the expiration date shown above.

1020. The samples tested were randomly selected throughoutHomogeneity—This material was found to be homogeneous

the packaging of the material. at the 95 % confidence level based upon the analysis of 15
Certified Value independent samples tested in duplicate. Samples were ran-
Certified Prepared_Analytical Data Based Upon GC Analysis domly selected throughout the packaging of the material.
Property Value Mean 95 % ClI n "
2,4 Dinitrophenol 1002 * 6 pg/ml 1004 ug/ml 990-1010 pg/ml 6 Certified Value
Lo . . o Certified Consensus Interlaboratory Data
Statistical Estimators and Uncertainty—The certified value
. roperty  Prepared Value Mean Std Dev n
reported is the prepared value based upon the method Of jon 740 pg/L 742 = 2.3 pgiL 18.4 pg/L 27

preparation of the material. This value was verified by the L i , .

analysis of six random samples against an independentlly Statlstlpal Estimators angi Uncertainty—The cgrtlfled value
prepared calibration solution (Aldrich Lot Number: JTY987). eported is the mean of 27 independent Iaboratorles_who_tested
All analyses were performed by gas chromatography. Thdhe _n_"naterlal as an unknown. The reported uncertainty in the
uncertainty in the prepared value is estimated based upon iiegrtified value is based upon the standard error of the mean
volumetric method of preparation. calculated as€\/n .

Certification Report—All data developed in the preparation Certification Report—All data developed in the preparation
and certification of this material are contained in and areand certification of this material are contained in and are
available from ABC Reference Materials Company, 2891available from the manufacturer as Certification Report
South Main St., Golden, Colorado 27865 as CertificationCR12345.

ReportJR12345. J. D. Doe, Certification Officer

X2. HOMOGENEITY TESTING

The variability in sample analysis is dependent upon theThis procedure is presented in ISO/REMCO N280. ISO Guide
precision of the test method and the homogeneity of the5 also contains two separate procedures for testing homoge-
material tested. As it relates to reference materials, homogeneeity of reference materials.
ity includes both variations in the bulk of the standard before The following procedure is designed to establish homoge-
packaging, and variation in final packaged units. However, ageity based upon the analysis of replicates taken from several
it relates to certification, homogeneity is limited to analysis andoortions of the packaging run. If homogeneity can be estab-
demonstration of uniformity of final packaged units. Thelished by the data analysis presented, then the uncertainty
homogeneity of the bulk material may be established by usingelated to the certified value is due to the variability of the test
a modification of Practice E 826. This procedure can be used tmethod. If the material is shown to be nonhomogeneous by this
test the homogeneity of solid reference materials. Similarlyprocedure, then lack of homogeneity is a significant contribut-
ISO/REMCO has developed a separate homogeneity testirigg factor to the uncertainty of the certified value and it must
procedure for the evaluation of interlaboratory test samplesbe considered in the presentation of the certified value.
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X2.1 Sampling
X2.1.1 In order to perform the analysis of homogeneity . ot o
random replicate samples are taken from distinct portions of 4 40 2.87
the packaging run from the first to last packaged container. The
. 5 15 3.48
number of samples taken and the number of portions of the run c s 587

sampled should be selected by the supplier to maximize the 5 50 2.58
amount of data available within reasonable cost constraints. |t the calculated value of F is less than the critical value then

However, at least three samples from at least each third of the .4 pe stated that the reference material is homogeneous at
packaging run should be analyzed. It should be noted tha{ g5 o4 confidence interval. If the calculated F value for the
increasing sample sizes improve the possibility of establishingjata set is greater than the critical value gftRen the standard
homogeneity. Samples should be analyzed in random order. cannot be said to be homogeneous at the 95 % level. Reference
) materials which fail the F test for homogeneity should be
X2.2 Data Analysis investigated by the manufacturer to determine the cause of
X2.2.1 The data developed is analyzed by an analysis ofilure, and cannot be certified as homogeneous by this
variance procedure to consider whether the variation betwegmrocedure.
sections of the packaging run is consistent with variatio 23s U .
within the sections of the run. The resulting F value is”™" tatement of Homogeneity _
compared to the critical valuey,fbased upon a 0.05 signifi- ~ X2.3.1 If the data set shows that the standard is homoge-
cance level, and (a-1), (N-a) degrees of freedom where a is tHe€ous based upon the F test then the certificate of analysis may
number of sections tested and N is the total number of sampledate that:

taken. Typical values of Jare shown below for combinations This material has been demonstrated to be homoge-
of a and N: neous based upon analysis by the method used for certi-
' fication at the 95 % confidence level.
Secti Total Samples (N Critical Fo(0.05 . I
ections (@) otal Sarples (N) fiical Fol0.09 If the data fail to show that the material is homogeneous,
3 15 3.89 then no statement of homogeneity can be made using this
3 30 335 procedure.
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