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Standard Practice for
Production of Coal, Coke and Coal Combustion Samples for
Interlaboratory Studies *

This standard is issued under the fixed designation D 6796; 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 Development of Reference Materials

1.1_ This guide describes the.essentlal actlvmes_ that arg Terminology
required to produce samples for interlaboratory studies. o o o

1.2 The suitability of a particular interlaboratory sample _ 3.1 Defmmons—lFor definitions of terms used in this prac-
developed using this guide will depend on the tests beindic® refer to Terminology D 121.

made. ;
. 4. Summary of Practice
1.3 This standard does not purport to address all of the . y I

safety concerns, if any, associated with its use. It is the 4-1 Test samples of adequately defined composition and
responsibility of the user of this standard to establish appro_homogenelty are required for interlaboratory studies. These

priate safety and health practices and determine the applicaS@MPples should be typical in all respects to the samples for

bility of regulatory limitations prior to use. which the test method is applicable. ,
4.1.1 The sample should be of sufficient quantity to perform

2. Referenced Documents all necessary tests and replicates. Guidelines specifying mini-
2.1 ASTM Standards: mum quantities are given in Practice D 2013.
D 121 Terminology of Coal and Coke 4.1.2 The top size must be consistent for the test being run.

D 346 Practice for Collection and Preparation of Coke . 42 Differences in results due to the homogeneity or oxida-
Samples for Laboratory Analygis tion, or both, of the test sample should be minimal with respect

D 2013 Practice for Preparing Coal Samples for Anafysis t0 other errors.
D 2234 Practice for Collection of a Gross Sample of Eoal
D 2492 Test Methods for Forms of Sulfur in Coal

D 2961 Test Method for Single Stage Total Moisture Less 5.1 The objective of this practice is to provide guidelines for
than 15 % in Coal Reduced to 2.36-mm (No. 8 Sieve)the preparation of samples for interlaboratory studies to evalu-
Topsizé& ate new test methods or for quality control purposes.

D 3172 Practice for Proximate Analysis of Coal and Goke 2-2 These samples prepared using these guidelines may be
D 3173 Test Method for Moisture in the Analysis Sample ofused for the testing of the precision and bias mandatory for

5. Significance and Use

Coal and Cok& ASTM test methods. Such an evaluation is necessary to
D 3302 Test Method for Total Moisture in Céal provide guidance to the user as to the reliability of measure-
D 4596 Practice for Collection of Channel Samples of CoalMeNts that can be expected by its use. The statements are

in the Miné developed on the basis of user experience (ordinarily through

D 5142 Test Methods for the Proximate Analysis of CoaliNtérlaboratory studies) with the test method.. _
and Coke by Instrumental Procedties 5.3 The availability of appropriate samples is a key require-

D 5263 Test Method for Determining the Relative DegreeMent for interlaboratory studies. _

of Oxidation in Bituminous Coal by Alkali Extractidn 5.4 The homogeneity of the sample produced for interlabo-
E 178 Practice for Dealing with Outlying Observatidns ratory studies must be small enough so that the variance caused
E 691 Practice for Conductiing an Interlaboratory Study toPY the sample is small compared to the variance of the test

Determine the Precision of a Test Metfod being performed.
E 826 Practice for Testing Homogeneity of Materials for g Sample Selection and Preparation

6.1 Collect samples using Practice D 2234, Practice D 4596
for coal, or D 346 for coke. Coal combustion products should

1 This practice is under the jurisdiction of ASTM Committee DO5 on Coal and i H i
Coke and is the direct responsibility of Subcommittee D05.30 on QualityAssurancebe Sampled In a manner to prowde arepresentative Sample free
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from contamination. The sample should be typical of a certain 7.2 Test samples must be sufficiently homogeneous to
class of samples (for example, Eastern U.S. bituminous coagvaluate the test method. The degree of homogeneity is related
or a certain value for a component (such as coals with twdo the size of the sample analyzed. Hence the minimum size of
percent sulfur), or both, so that appropriate diversity of samplea sample meeting a specified homogeneity must be stated, and
can be identified for interlaboratory studies. See Note 1. this must be equal to or smaller than the size of the sample
6.2 Grind samples to the proper size required by the tesspecified in the test method. Also, different tests may require
method and properly homogenize and split. Prepare samplelifferent sample sizes to achieve homogeneity. Tests for
using Practice D 2013. Some coal combustion products maljomogeneity should be made. An acceptable method for
not require grinding, but tests should be run to determine ifmeasuring homogeneity is given in Appendix X1.
further grinding is necessary. 7.3 The uncertainties in homogeneity, moisture, or sample
6.3 Both single-laboratory precision and between operatoreomposition, or a combination thereof, should not exceed one
laboratory precision should be evaluated. Material of adequatiird of the measurement uncertainties they are expected to
homogeneity but of uncertain composition may be used t@valuate. When this specification is met, sample uncertainties
determine precision of a given test method. make a negligible contribution to the variance of the test
Note 1—The use of materials of demonstrated adequate homogenei reSU|tS-' While replicate samples -m?y be -us-ed n prapuca_ﬂ
and known value for the test enables evaluation of the precision and bi nalysis to average out sample variations, th'.s is not feasible in
of a test method. Materials of known value for the test are required t € Case of samples er Interlaboratory St_Ud'eS; hence, homo-
identify biases. Consensus values obtained as the result of interlaborato8eneity should be attained as far as possible.
studies are not adequate to permit quantitative evaluation of biases, 7.4 Samples not meeting the homogeneity requirements

although they may show that such exist. above for a given test should not be used in interlaboratory
6.4 Use six or more materials for each interlaboratory studyStudies unless they are re-mixed (all samples must be recom-
See Notes 1-3. bined and the entire sample rehomogenized, see 6.2) and

6.5 Each laboratory shall receive its own sample and at lea&gt€Sted. In some cases, samples that are inhomogeneous for
one sample shall be archived by the interlaboratory stud{ne test may be homogeneous for other tests.
coordinator. 7.5 Top size of the sample must be consistent with required
6.6 The bulk sample should be available in sufficient quaniOP Size or reduced to the appropriate size.
tity for the requirements of the interlaboratory study, to test for 7.6 Sample stability may be determined. See Note 4.
homogeneity and to permit further examination by other 7.6.1 Moisture—For most tests moisture should be deter-
techniques. mined and compared to other results and calculated to a
6.7 Sample preparation and distribution should providecommon basis.
enough material and time so that laboratories can perform test 7.6.2 Oxidation—Coals (particularly those of low rank)
runs on new or unfamiliar methods. This is very importantstored for a long period of time may become oxidized. If pyrite
because only laboratories that are thoroughly familiar andecomes oxidized it may affect forms of sulfur determinations
experienced with the procedure can be considered qualified {@ee Test Methods D 2492). Bituminous coals are generally

participate in the interlaboratory study. stable for long periods of time but the degree of oxidation of
6.8 Sample stability (see 7.6), storage and future accessibibituminous coals can be determined using Test Method
ity should be considered. D 5263.

Note 2—Practice E 691 paragraph 10.2.2 states, “An interlaboratory, -
study of a test method should include at least three materials, and for" Sample Storage and Preservation
development of broadly applicable precision statements, six or more 8.1 Samples should be stored in such a way to maintain

materials should be included in the study.” Because of the peculiarities Oéample stability for the characteristics being measured. See
different ranks of coal, more than the minimum six materials are needeg|,ia 4

to develop precision statements applicable to all coal types. Under no . . .

circumstances should the final statement of precision of a test method be 8-1.1 Changes of values in ultimate analysis should be less

based on acceptable test results for each material from fewer than #1an 1 % over a 10 year period.

laboratories. 8.1.2 Moisture should be determined by an appropriate
Note 3—In preparing an interlaboratory sample, the range of values oinethod (D 3172, D 3173, D 5142, D 3302, or D 2961) prior to

the property being measured should be considered, the ranks of coal gych analysis. It should not be assumed that moisture content

which the method will be applied, the difficulty and expense of preparing,,; ; ;
and distributing samples, the length of time and expense in performing th\évIII remain constant from day to day especially for low rank

test and the commercial or legal need for reliable estimates of precisioﬁoals‘ ] ) )
when choosing the number of materials to be used. 8.1.3 Except for moisture, the largest absolute differences in

parameter value changes are likely to be for percent carbon due
7. Determining the Suitability of the Sample for the Test to oxidation.
Method 8.1.4 For less stable coals or coals with high moisture
7.1 After the sample has been prepared, or if a previouslgontents, or both, more aggressive storage or preservation
prepared sample is to be used for tests other than for what Rrocedures may be employed. See Note 5.
was originally prepared, the homogeneity of the sample must 8.2 Samples may be conditioned (preoxidized) prior to
be determined. splitting and bottling. See Appendix X2.
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8.2.1 Samples may be stored under nitrogen or argon t8. Record Keeping
minimize oxidation. Nitrogen is cheaper but argon is less likely g 1 characteristics of the sample should be recorded. At a
t0£e2a<2:t st'th Cloal compt())nen]tcs_. ted to minimi dati minimum the rank, percent ash, top size, approximate moisture
S : .I arr]np Ieds t;nay € re rl%era € b 0 nl'?c':m'ée oxidation -, ntent, special handling comments, amount of sample avail-
amples should be mamtame .at a OUt. - Care must le and original purpose for which the standard was collected
taken to minimize changes in moisture. It is not recommende all be recorded. Sample location, sample type (run of mine;
that samples be frozen as this might change to pore structure 121, channel sample; D 4596, etc). Maintain all results with

the coal. . : R
. . the samples until they are published, at which time only the

8.2.3 Depending on the characteristics of the coal to b?eferencz need be mgintaingd y
measured, high moisture coals may be stored in water. 9.2 Record when the sample was collected, record when the

Note 4—Storing samples in darkness or brown bottles can reducsample was prepared, and record how the sample has been
photochemical changes. Air-dried relatively stable-low moisture coalsmaintained.

coke and stable combustion products can be stored in tightly sealed glass9 3 A list of samples currently available with the informa-
or plastic containers at room temperature for long periods of time without, > P y

significant change of most coal characteristics. tion listed in 8.1 and 8.2 should be accessible to interested
Note 5—Lower rank coals (subituminous and lignite) generally have parties who may wish to use them for interlaboratory studies.

high moisture content and oxidize rapidly. This oxidation may continue

for months but will slow with time. Moisture values in these samples may10. Keywords

depend on the time the sample is taken and the relative humidity of the . . .

laboratory and may change within seconds after the sample is removed 10.1 ash; coal; coke; combustion residue; homogeneity;

from the bottle and over a longer period of time within the bottle. laboratory; moisture; oxidation; quality control

APPENDIXES
(Nonmandatory Information)

X1. TEST FOR HOMOGENEITY

X1.1 Test for homogeneity shall be conducted by a single Warning—Table Al included herein is for example, only.
laboratory in a manner similar to that given in Practice E 8268Use the more complete table in when actually using this test
prior to sample distribution. procedure.

X1.1.1 Conduct all tests by the best available procedure X1.1.5 Whenever possible at least 4 separate sub-samples
under optimum conditions. Preferably a method with a knowrfaken from each container and labeled with the container
precision and bias shall be used. number and sub- sample number (that is, 02-1 for container 02

X1.1.2 If the samples have been split into less than 1ub-sample 1). All sub-samples with the same extension (for

laboratory samples, sub-samples from each laboratory sampf&@mple, XX-1) shall be determined together as a sample set
shall be measured for the test of interest. with appropriate standards and reference materials.

X1.1.2.1 Whenever possible the test portions should be X1.1.6 Examine the data and discard any values that have

taken only after the laboratory samples is rolled in its containeP€€n determined to be outliers according to Practice E 178.
at least 5 turns followed by inverting the sample 5 times. (See warning note below.) If outliers occur, repeat the complete

(1) This process should be repeated at least 3 times test, as provisions are not made for missing data in the
' h ical .
(2) A sample can then be taken from the top. mathematical treatment

. Warning—The use of Practice E 178 dealing with outliers
X1.1.2.2 The steps in Xl-l-?-l should be repeated for aIghould be done with extreme care to ensure that values are not
subsequent test portions even if they are taken from the sal

. Mfiscarded that may be valid for the analysis.
container.

. . X1.1.7 When a test is complete, data should be tabulated
X1.1.3 If the number of containers is so large that test ; S
according to Table X1.2. Data may be used in its raw form or

portions from each container cannot be measured, a minimum . .
normalized to a reference material.

of 8 % but not less than 15 should be tested for homogeneity.
X1.1.8 ComputeC, B, ¢’, and G, (see Table X1.2), wher€

X1.1.4 Label all containers consecutively (that is, 01, 02,_ _ o

03, ..c). If all sample containers will not be measured (see sum 9f each ci)lumrB— sum of gach_rowc = mean of gach

7.3.3) select the containers to be measured as follows: Fromca(l)lumn’ andG = sum 0fB, ..By, b = number of re_pllcate
. measurements (that is, runs); ane number of containers.

table of random numbers (see Table X1.1 and the Warning note o

below ) pick an arbitrary starting place and select any direction X1-1.9 Choose a significance lev#f)(for the test (See Note

for reading the numbers provided the direction is fixed inX1.1).

advance and is independent of the numbers occurring. SeIeCtNOTE X1.1—A 95 % significance level is recommended for this pro-

those containers for testing that match the numbers read frogedure. See (2) for more extensive tables containing values at other

the tables. significance levels.
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TABLE X1.1 Short Table of Random Numbers #

Nore—Caution: See warning note in X1.1.4.

A Reprinted with permission from A Million Digits, by The Rand Corporation, Copyright, The Free Press, 1955.

TABLE X1.2 Data for Homogeneity Testing

Specimen Number
Run No. 1 2 3 4 5 o cA Total

g s wN PP
@
4

- =
... b B,=

Total C,= C= Cy= Cy= Co= . C= G=(B,...B)
Mean c= C,= Ca= c,= Cg= .. ch=

X1.1.10 From Table X1.3, obtain thg value that corre- X1.1.11 Compute§ = sum of squares due to specimens:
sponds toc and <, where < = the number of degrees of 2, 2 2 2
freedom: S =[Ci + G5+ ..C)/b] — (Gch) (X1.2)
<=(b-1x(c-1 (X1.1) X1.1.12 Computes, = sum of squares due to runs:
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TABLE X1.3 Values of g for Various Combinations for ¢ and v at 95 % Significance Level

. C— 2 3 4 5 6 7 8 9 10
1 17.97 26.98 32.82 37.08 40.41 43.12 45.4 47.36 49.07
2 6.08 8.33 9.8 10.88 11.74 12.44 13.03 13.54 13.99
3 4.5 5.91 6.82 75 8.04 8.48 8.85 9.18 9.46
4 3.93 5.04 5.76 6.29 6.71 7.05 7.35 7.6 7.83
5 3.64 4.6 5.22 5.67 6.03 6.33 6.58 6.8 6.99
6 3.46 4.34 4.9 5.3 5.63 5.9 6.12 6.32 6.49
7 3.34 4.16 4.68 5.06 5.36 5.61 5.82 6 6.16
8 3.26 4.04 4.53 4.89 5.17 5.4 5.6 5.77 5.92
9 3.2 3.95 4.41 4.76 5.02 5.24 5.43 5.59 5.74

10 3.15 3.88 4.33 4.65 491 5.12 53 5.46 5.6
11 3.11 3.82 4.26 457 4.82 5.03 5.2 5.35 5.49
12 3.08 3.77 4.2 451 4.75 4.95 5.12 5.27 5.39
13 3.06 3.73 4.15 4.45 4.69 4.88 5.05 5.19 5.32
14 3.03 3.7 4.11 4.41 4.64 4.83 4.99 5.13 5.25
15 3.01 3.67 4.08 4.37 4.59 4,78 494 5.08 52
16 3 3.65 4.05 4.33 4.56 4.74 4.9 5.03 5.15
17 2.98 3.63 4.02 4.3 4.52 4.7 4.86 4.99 5.11
18 2.97 3.61 4 4.28 4.49 4.67 4.82 4.96 5.07
19 2.96 3.59 3.98 4.25 4.47 4.65 4.79 4,92 5.04
20 2.95 3.58 3.96 4.23 4.45 4.62 4.77 4.9 5.01
24 2.92 3.53 3.9 4.17 4.37 4.54 4.68 4.81 4.92
30 2.89 3.49 3.85 4.1 4.3 4.46 4.6 4,72 4.82
40 2.86 3.44 3.79 4.04 4.23 4.39 4.52 4.63 4.73
60 2.83 3.4 3.74 3.98 4.16 4.31 4.44 4.55 4.65

120 2.8 3.36 3.68 3.92 4.1 4.24 4.36 4.47 4.56
o0 2.77 3.31 3.63 3.86 4.03 4.17 4.29 4.39 4.47

S, = [B} + B3 + ..BY)/c] — (G¥ch) (X1.3)  where:

— S = e
X1.1.13 ComputeS = sum of the squares of all the mea- (S-S - b - 1) - 1]
surements in the tables and subtr&étch: X1.1.15 If the absolute difference between any two mean
values (that isc’;...c’,) exceedsW, then there is strong

S=(Ify) (M) Yj — (G%lch) (X14)  avidence, at the 95 % confidence level, that the samples are not
where: homogeneous. If the absolute difference between any two
Y, = individual values in the table. mean values does not exce®d then the samples shall be

X1.1.14 Compute the homogeneity factt considered to be homogeneous.
W = qgb*? (X1.5)

X2. CONDITIONING OF LOW RANK COALS

X2.1 Statement of Problem: X2.2 Procedure for Conditioning Low Rank Coals:
X2.1.1 Lower rank coals (subbituminous coal and lignite) X221 Prepare a large quantity of a consistent quality low
oxidize faster as more surface area is exposed. rank coal by grinding to the final mesh size for the interlabo-

X2.1.1.1 Eight-mesh coz_il_oxidizes faster than as coarsehiory sample.
coal, and 60-mesh coal oxidizes faster than 8-mesh coal.

X2.1.1.2 Oxidation may take place even in sealed bottles in . ;
a matter of days to months and at a more rapid pace when t a depth of n.ot more than 1 in., f”md stir frequently to allow
samples are exposed 1o air. or an even oxidation of the material.

X2.1.1.3 As oxidation progresses, the coal will tend to be X2.2.3 Homogenize and split the entire mass after the
more stable. drying process is complete (see 6.2).

X2.1.2 For interlaboratory analysis it is not practical that all X2.2.4 Fill, seal and label bottles.

analyses be done simultaneously or under the same relative
humidity. Note X2.1—Precision measured with conditioned coals is the precision

X2.1.2.1 Laboratories may receive or analyze, or both of the method and this precision may not be attainable for non-conditioned

samples at different times and under different Iaboratorfoals as generally _tested in industrial applications. Therefore, it is
conditions Important that precision and bias statements clearly state whether or not

L . . conditioned coals were used. In some cases, precision and bias statements
X2.1.2.2 1t is important for interlaboratory studies that can be determined for both conditioned and non-conditioned coals

differences in analysis be due to analytical performance and N@parately in interlaboratory studies.
differences in the sample due to coal degradation.

X2.2.2 Date the sample, allow it to air dry for 3 to 6 months
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ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



