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INTERNATIONAL

Standard Practice for
Calculating Coal and Coke Analyses from As-Determined to
Different Bases *

This standard is issued under the fixed designation D 3180; 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 3.1.2 as-received basis-analytical data calculated to the

1.1 This practice gives formulas to enable analytical data ténoisture condition of the sample as it arrived at the laboratory
be expressed on various different bases in common use. SuRd before any processing or conditioning. If the sample has
bases are: as received, dry, equilibrium moisture, dry ash fre®€€n maintained in a sealed state so that there has been no gain
and others. or loss, the as-received basis is equivalent to the moisture basis

1.2 This standard does not purport to address all of the@s sampled. _
safety concerns, if any, associated with its use. It is the 3-1.3 dry bas!s—data_calculated to a theoretical _base of no
responsibility of the user this standard to establish appropriateoisture associated with the sample. The numerical value as
safety and health practices and determine the applicability ofStablished by Test Method D 3173 is used for converting the

regulatory limitations prior to use. as-determined data to a dry basis. _
1.3 The values stated in SI units are to be regarded as the 3-1.4 dry, ash-free basis-data calculated to a theoretical
standard. base of no moisture or ash associated with the sample.
Numerical values as established by Test Method D 3173 and
2. Referenced Documents Test Method D 3174 are used for converting the as-determined
2.1 ASTM Standards: data to a moisture- and ash-free basis.
D 388 Classification of Coals by Rahk 3.1.5 equilibrium moisture base-data calculated to the
D 1412 Test Method for Equilibrium Moisture of Coal at 96 Moisture level established as the equilibrium moisture. Nu-
to 97 Percent Relative Humidity and 36°C merical values as established by Test Method D 1412 are used

D 2013 Method of Preparing Coal Samples for Anafysis for the calculation.

D 3173 Test Method for Moisture in the Analysis Sample 0f4‘ Significance and Use
Coal and Coké

D 3174 Test Method for Ash in the Analysis Sample of Coal 4.1 The calculations of analytical data for the coal and coke

and Coke from Co&l test parameters listed in Section 6, assume the analysis sample
has been prepared according to Method D 2013.
3. Terminology 4.2 This practice provides formulas, to enable calculations
3.1 Definitions: of data from the as-determined analysis sample to various

3.1.1 as-determined basisanalytical data obtained from moisture basis, in common use by the coal and coke industry.
the analysis sample of coal or coke after conditioning anqs
preparation to No. 60 (250-um) sieve in accordance with™ i ) i
Method D 2013. As-determined data represents the numerical 5-1 The calculation procedures defined in 6.1.3 and 6.2.2 are
values obtained at the particular moisture level in the sample @&PPplicable to the following analysis parameters when ex-
the time of analysis. These values are normally converted?essed as a weight percentage (except gross calorific value as

according to formulae contained herein, to conventional reportBtu/Ib):

Applicable Parameters and Symbols Used

ing bases. Ash
Carbon
Carbon dioxide
Chlorine
1 This practice is under the jurisdiction of ASTM Committee DO5 on Coal and Calorific value (gross)
Coke and is the direct responsibility of Subcommitte D05.21 on Methods of Fixed carbon
Analysis. Nitrogen
Current edition approved Sept. 29, 1989. Published February 1990. Originally Sulfur N _
published as D3180 — 74. Last previous edition D3180 — 84. Sulfur forms (namely, pyritic, sulfate, organic)
2 Annual Book of ASTM Standardgol 05.05. Volatile matter
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TABLE 1 Conversion Formula Chart

Wanted
Given
As-Determined (ad) As-Received (ar) Dry (d) Dry Ash-free (daf)
As-Determined (ad) 100 — M,, 100 100
100 — My 100 — My, 100 — My — A
As-Received (ar) 100 — My 100 100
100 — My, 100 — My, 100 — M, — A,
Dry (d) 100 — My 100 — M,, 100
100 100 100 — Ay
Dry Ash-free (daf) 100 — My — Ay 100 — M, — A, 100 — Ay
100 100 100
5.2 The symbols used in this practice: B 100— M,
Par = Paa X T00=V_. (6)
ad

Note 1—The equations in 6.1.2 and 6.1.3 may be applied to convert

A = ash; weight % i : ! = X
M = moisture, weight % analysis \_/alues from Fh_e analys_ls sample m0|st_u_re-_conta|n|ng. baS|s_t0 any
P _ lvsis parameter listed in 5.1 weight % otht_ar moisture-containing ba_S|s (suc_h as equ|I|br|u_m capacity moisture
any analysis p . . T g 0 basis) by substituting the desired moisture valueMgyin the equations.
(except gross calorific value is Btu/lb) i ) i
ADL = air-dry loss, weight % of as-received sample. See 6..2 Converting from the analysis sample basis to the dry
Method D 2013 basis (Note 2):
H = hydrogen, weight % 6.2.1 Hydrogen and Oxygen
Ox = oxygen, weight % 100
5.3 Subscripts used in this practice: Hy = (Hag = 0.111M,9) X 100— M4 ™
Ox, = (O 0.888M,,) X 100 (8)
ad = as-determined & o 7 100~ Mag
ar = as-received 6.2.2 Other Parameters-The equation below is applicable
d = dry to all parametersp, listed in 5.1:
daf = dry, ash-free (equivalent to moisture and ash free, 100
maf) Pa = Paa X To0— M, (©)
6. Methods for Calculating Data Note 2—The equations in 6.2.1 and 6.2.2 may be applied to convert

Sa_malysis values from any moisture-containing basis to the dry basis by

6.1 Converting from the analysis sample basis to the a substituting the appropriate moisture value Kby in the equations. IH

received b.’:_lSIS (Note 1): andOx values reported on the moisture-containing basis do not indtude
6.1.1 Moisture andOx in the moisture, the equation in 6.2.2 is applicable.
100— ADL i _ i i
M, = [ Mag X ——155 } + ADL (1) 6.3 For converting data from the as-determined basis to the
dry, mineral-matter-free basis, see procedures in Classification

6.1.2 Hydrogen and Oxygerlnasmuch as hydrogen and D 388.
oxygen values may be reported on the basis of containing or .
not containing the hydrogen and oxygen in water (moisturey- Conversion Formula Chart
associated with the sample, alternative conversion procedures7.1 To convert any of the analysis values for the parameters

are defined as follows: listed in 5.1 from one basis to another, multiply the given value

6.1.2.1H andOx reported includéH and Ox in water: by the value shown in the appropriate wanted column in Table
100— M, 1.

Ha = [ (Hag — 0.111M,9) X m] +0.111M, (2) 7.2 The chart is applicable to conversion of hydrogen and

100— M oxygen values only when the given values do not include the
Ox, = [ (Ox,q — 0.888M,,) X Wmﬂ +0.888M,, (3)
al

6.1.2.2H and Ox reported do not included and Ox in TABLE 2 Proximate Analysis

water: Sample Coal Air-Dried Dry As
Analysis Basis Basis Received
Ha = (Hog— 0111009 X o0~ M @) Baste
ar ad = ad’ ™ 100 — Myq Moisture, % 8.23 23.24
100— M Ash, % 4.46 486 3.73
Ox,, = ( Ox,q — 0.888M,, X WME" (5) Volatile, % 40.05 43.64 33.50
— Vad Fixed carbon, % 47.26 51.50 39.53
6.1.3 Other Parameters-The equation below is applicable Total 100.00 100.00 100.00
to all parametersP, listed in 5.1: (Air-Dry Loss in accordance with Method D 2013 = 16.36 %)
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hydrogen and oxygen in the associated moisture. If the given 9.2 It is recommended that if hydrogen or oxygen data are
hydrogen and oxygen values include the hydrogen and oxygemported on the as-received basis (or any other moist basis) a

in associated water, refer to 6.1.2.1 or 6.2.1. footnote or some other means be employed in the report to
) indicate whether the values reported do or do not include the
8. Sample Calculations hydrogen and oxygen in the free moisture associated with the

8.1 An example of a proximate analysis reported on thregsample.
different bases is shown in Table 2.

8.2 An example of ultimate analysis data tabulated for a
hypothetical coal on various bases is shown in Table 3.

TABLE 3 Ultimate Analysis Data

As-Determined As-Received Basis
Hydrogen and ) Hydrogen and Hydrogen and
Test Parameter oxygen include H Dry Basis oxygen include H _oxygen do not
and Ox in sample and Ox in sample mc“:gi;m%?g Ox
moisture (M,q) moisture (My,) moisture (M)
Carbon, weight % 60.08 66.02 46.86 46.86
Hydrogen, weight % 5.44 4.87 6.70 3.46
Nitrogen, weight % 0.88 0.97 0.69 0.69
Sulfur, weight % 0.73 0.80 0.57 0.57
Ash, weight % 7.86 8.64 6.13 6.13
Oxygen, weight % (by difference) 25.01 18.70 39.05 13.27
Total % 100.00 100.00 100.00 70.98
Total moisture, weight % (as-received) (29.02) 29.02
Moisture weight % (sample as-determined) 9.00 Total % 100.00

(Air-Dry Loss in accordance with Method D 2013 = 22.00 %)

9. Report

9.1 To avoid ambiguity and to provide a means for conver-
sion of data to other than the reported basis, it is essential that,
except for data reported on a dry basis, an appropriate moisture
content be given in the data report.



Ay D 3180 -89 (2002)

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).



