QH”) Designation: D 1756 — 96

Standard Test Method for
Deterlmination as Carbon Dioxide of Carbonate Carbon in
Coal

This standard is issued under the fixed designation D 1756; 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 epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope 1 shall be considered permissible so long as results agree

1.1 This test method covers the determination of carboiVithin the accepted precisich. . .
dioxide in coal in any form, such as mineral carbonate, from 5.2 Air-Purifying Train, consisting of the following units
which carbon dioxide is released by action of mineral acids. I@"anged in the order of passage of air: Any convenient form of

applies to high-carbonate and low-carbonate coals. flqw meter (L) connected to a carbon dioxide absori®ifilled
1.2 The values stated in S| units are to be regarded as th¥ith an acceptable absorbent. The absork#r ghall be
standard. connected to a tra8J.

1.3 This standard does not purport to address all of the 5-3 Reaction Unitconsisting of a 300-mL wide-mouth flask
safety concerns, if any, associated with its use. It is thdd) fitted with a three-hole rubber stopper. One hole is to
responsibility of the user of this standard to establish appro-2ccommodate a 60-mL open-end separatory furfedxtend-
priate safety and health practices and determine the applical"d almost to the bottom of the flask)( The second hole in the

bility of regulatory limitations prior to use. stopper is used to connect the purifying train through the trap
(3); the tip of the glass tubing shall extend almost to the bottom
2. Referenced Documents of flask 6). The third hole of the stopper shall be fitted to a
2.1 ASTM Standards: water-cooled condenseg)(
D 1193 Specification for Reagent Waker 5.4 Absorption Unit consisting of a water absorbéj) filled

D 2013 Method of Preparing Coal Samples for Anafysis With an acceptable desiccant connected to the condegjsen (
D 2234 Test Methods for Collection of a Gross Sample ofthe one side and on the other side to absorBecéntaining

CoaP anhydrous copper sulfate on pumice or granular silver sulfate.
The carbon dioxide absorbed)(shall be connected to absorber
3. Summary of Test Method (8) and to another water absorb&0). The absorberl(0) shall

3.1 The determination of carbon dioxide is made by decombe connected to a T-piece stopcod)(which in turn shall be
posing with acid a weighed quantity of the sample in a closed@ttached to a filter-flaski@). The system shall be aspirated by
system and absorbing the carbon dioxide in an absorbent. THewater pump 13).
increase in weight of the absorbent is a measure of the carb

dioxide in the sample used. i Purity of Reagents

6.1 Purity of Reagents-Reagent grade chemicals shall be
4. Significance and Use used in all tests. Unless otherwise indicated, it is intended that

4.1 Small amounts of mineral carbonates occur in manyll reagents shall conform to the specifications of the Commit-
coals and comparatively large amounts in some coals. Thi€€ on Analytical Reagents of the American Chemical Society,
determination of these carbonates is the purpose of this te¥there such specifications are availabl@ther grades may be
method. The value found for carbon dioxide is used to estimatésed, provided it is first ascertained that the reagent is of

the mineral matter content, particularly Cagand MgCQ, of  sufficiently high purity to permit its use without lessening the
high-carbonate coals. accuracy of the determination.

5. Apparatus (See F'Q- 1) 4 For further information regarding this determination, see Krumin, P. O., “The
i i iy Meigs Creek No. 9 Coal Bed in Ohio, Part [ll—Further Study of the Chemical and
5.1 The use of apparatus modified from that shown in FIg'Physical Properties, and Washability Characteristics, with a Brief Review of New
Methods Employed,Bulletin No. 165 Ohio State University, Engineering Experi-
ment Station, (1957), pp. 38—46; and Krumin, P. O., and Svanks, K., “Four Methods
1 This test method is under the jurisdiction of ASTM Committee D-5 on Coal and of Determination of Carbon Dioxide in Solid Fuels®STM Bulletin No. 227,
Coke and is the direct responsibility of Subcommittee D05.21 on Methods ofJanuary 1958, pp. 51-57.

Analysis. 5 Reagent Chemicals, American Chemical Society Specifications,” Am. Chemi-
Current edition approved April 10, 1996. Published June 1996. Originally cal Soc., Washington, DC For suggestions on the testing of reagents not listed by the
published as D 1756—60T. Last previous edition D 1756—89 (1993). American Chemical Society, see “Reagent Chemicals and Standards,” by Joseph
2 Annual Book of ASTM Standardgol 11.01. Rosin, D. Van Nostrand Co., Inc., New York, NY, and the “United States
3 Annual Book of ASTM Standardgol 05.05. Pharmacopeia.”
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FIG. 1 Apparatus for the Determination of Carbon Dioxide

6.2 Unless otherwise indicated, references to water shall bgeodium or calcium carbonate for the coal. A variation of not
understood to mean Type IV reagent water conforming tamore than 0.1 % from the theoretical value shall be considered
Specification D 1193. satisfactory.

7. Reagents and Materials 9. Procedure

7.1 Carbon Dioxide AbsorbertSodium or potassium hy- 9.1 The sample shall be the material pulverized to pass No.
droxide (NaOH or KOH) on an inert carrier, 8 to 20-mesh 60 (250-um) sieve and well mixed in accordance with Test
size® Method D 2013.

7.2 Copper Sulfate, Anhydrous, on Pumie€rush and 9.2 Introduce into the flaskb), 5 g, weighed to the nearest
sieve the pumice to obtain a fraction passing the No. 6.0 mg, of the coal sample. Add 25 mL of cold carbon
(3.35-mm) sieve and retained on the No. 20 (850-pm) sievedioxide-free distilled water and 10 mL of wetting agent to
Transfer 60 g of the prepared pumice to a casserole, cover witfioroughly wet the particles. Rinse down the sides of the flask
a saturated solution of copper sulfate (Cu§Q@vaporate to With 25 mL of cold carbon dioxide-free distilled water and
dryness with constant stirring, and then heab @t at 150 to ~ connect the flask to the assembly.
160°C. Cool in a desiccator and store in a glass-stoppered 9-3 Aspirate the apparatus, assembled as in Fig. 1, at the rate

bottle. of 50 to 75 mL/min for 15 min and then stop the aspiration.
7.3 Hydrochloric Acid(1 + 1)—Mix equal volumes of con- Remove absorbe9), wipe with a clean cloth, and allow to

centrated hydrochloric acid (HCI, sp gr 1.19) and water. come to room temperature (15 to 20 min). Weigh to the nearest
7.4 Silver Sulfate granular AgSO,. 0.2 mg, and then reconnect to absorb&)sand (0). During
7.5 Sodium Carbonate or Calcium Carbonate(Na,CO, this time keep absorberg)(and @) closed.

or CaCQ). 9.4 Measure 25 mL of HCI (1 + 1) into the separatory funnel

7.6 Water Absorbert-Anhydrous magnesium perchlorate (4), and start aspirating at the rate of 50 to 75 mL/min. Then
Mg(CI0,), or anhydrous calcium sulfate (CagQpassing No. add the acid slowly to the flasib) taking care not to allow

8 (2.36-mm) to No. 45 (355-um) sievés. aspiration through the separatory funnel. After the reaction has
7.7 Wetting Agen(lo %)_Any Wetting agent suitable for subsided, heat the ﬂaSE)(Wlth agas burner or electric heater
use in acid solutiof. to slow boiling for 5 min, remove the heat, and continue
aspirating for 20 min. Stop the aspiration, close absor®gr (
8. Preparation of Apparatus remove and wipe it with a clean, dry cloth, and weigh after 15

8.1 The various components shall be assembled as shown @ 20 min. The increase in weight is the carbon dioxide in the
Fig. 1. All connections shall be glass-to-glass with flexiblesample.
tubing s_eal_s or standard ball and socke; conn_ections. They calculation
carbon dioxide absorberg)(and @) shall be filled with layers
of the desiccant on each side of the carbon dioxide absorbent.
Absorber 8) containing the copper sulfate on pumice or silver®
sulfate shall have the desiccant on each side of the active CO,, % = (A/B) X 100 (1)
material. )

8.2 The system shall be calibrated in accordance with theWhere'

\ ) : L A = increase in weight of absorber, g, and
procedure described in Section 9 by substituting 0.5 g ofB — grams of sample used.

10.1 Calculate the percentage of carbon dioxide C®
e sample as follows:

6 11. Precision and Bias
Ascarite and Mikohbite have been found satisfactory for this purpose. . - . .
7 Anhydrone and Dehydrite have been found satisfactory for this purpose. 11.1 The foIIowmg perm|SS|bIe differences in results should

8 Aerosol and Pluronic L-44 have been found satisfactory for this purpose.  be used for judging the acceptability of results:
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Repeatability (Same Reproducibility (Different 12. Keywords
Carbon Dioxide, % Laboratory), % Laboratories), % L.
12.1 carbon; carbon dioxide; carbonate carbon
Under 1.0 0.05 0.10
Over 1.0 0.10 0.20
11.2 The bias of this test method cannot be determined at
this time.
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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 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, 100 Barr Harbor Drive, West Conshohocken, PA 19428.
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