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having the same chemical analysis may have distinctly different burning
characteristics. Users are mainly interested in the available heat per
pound of coal, in the handling and storing properties, and in the burning
characteristics. A description of the relationship between the qualities
of coals and these characteristics requires considerable space; a treatment
applicable to heating boilers is given in Bureau of Mines Bulletin No. 276.

Coal composition may be expressed by either an ultimate or proximate
analysis. In the ultimate analysis the proportions of carbon, hydrogen,
oxygen, nitrogen, sulphur, and ash are determined. This form of analysis-
ts difficult to make and is used only for extremely close studies. The
proximate analysis is more easily made and is satisfactory for most:
purposes. In this analysis, the proportions of moisture, volatile matter,
fixed carbon, and ash are determined. Moisture is obtained by noting
the loss of weight of a sample of coal when dried at about 220 F. To
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determine volatile matter, the dried sample is-heated to about 1750 F
in a closed crucible, and the loss of weight is noted. The sample is then
burned in an open crucible, and the accompanying loss of weight repre-
sents the fixed carbon. The unburned residue is ash. Although deter-
mined separately, the sulphur content is frequently reported with a.
proximate analysis. :

" Other important qualities of coals are the screen sizes, ash fusion

temperature, friability, caking tendency, and the qualities of the volatile - -

matter. In considering these factors the following points are of interest.
The volatile products given off by coals when they are heated differ
materially in the ratios by weight of the gases to the oils and tars. No
heavy oils or tars are given off by anthracite, and very small quantities
are .given off by semi-anthracite. As the volatile matter in the coal
increases to as much as 40 per cent of ash and moisture-free coal, in-
creasing amounts of oils and tars are released. For coals of higher
volatile content, the relative quantity of oils and tars decreases, so it
is low in the sub-bituminous coals and in lignite. The percentage of ash
and its fusion temperature do not indicate how the ash is distributed
or how much of it is less fusible lumps of slate or shale. i
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CHAPTER 8. COMBUSTION AND FUELS

A classification of coals is given in Table 5, and a brief description of the
kinds of fuels is given in the following paragraphs, bpt it should be
recognized that there are no distinct lines of demarcation between the
kinds, and that they graduate into each other.

Anthracite is a clean, dense, hard coal which creates little dust in handling. It is com-
paratively hard to ignite but it burns freely when well started. Itis non-caking, it burns
uniformly and smokelessly with a short flame, and it requires no attention to the fuel bed
between firings. It isicapable of giving a high efficiency in the common types of hand-
fired furnaces. A tabulation of the quality of the various anthracite sizes will be found in -
Bureau of Mines Report of Investigations No. 3283.

Semi-anthracite has a higher volatile content than anthracite. It is not so hard and
ignites somewhat more easily; otherwise its properties are similar to those of anthracite.

Semi-bitumsnous coal is soft and friable, and fines and dust are created by handling it.
It ignites somewhat slowly and burns with a medium length of flame. Its caking pro-
perties increase as the volatile matter increases, but the coke formed is relatively weak.

TABLE 5. CLASSIFICATION oF CoALs BY RaNk?

Legend: F.C. = Fixed Carbon. V.M. = Volatile Matter. Btu = British thermal units.

Liurrs or Frxeo Caeson or Bru | Requisire Parsicar
Cuass Grour MiNerar-Marres-FRee Basis PROPERTIES |

1. Met: thracit, F.C., 98 per cent or more (Dry
D?.'M.. 2 per cent or less)

2. Anthraci Dﬁc 92 per wng::ymmmg fess
- 98 per cent M., 8 per ERNTI

1. Anthracite_ ... . cent or less and more than 2 per ceot) Non-agglomerating

3. Semi-anthracits _.| Dry F.C., 86 per cent or more and less

. than 92 per cent (Dry V.M., 14 per

cent or less and more than 8 per cent)

1. Low volatile bitumin@ coal___| Dry F.C.,.78 per cent or more and lesa
. than 86 cent (Dry V.M 22 per
eentorgandmomthmupe:

cent)
2. Medium volatile bituminous ccal | Dry F.C., 69 per cent or more and less
: than 78 gmt (Dry V.M., 31 per
cent or and more than 22 per Either agglomerating
s - cent) . : or non-weathering
3. Bigh volatile A bituminous ceal.| Dry F.C., less than 69 per cent (Dry
. V.M., more than 31 per cent); and
) moiste Btu, 14,000° or more
4. High volatile B bituminous coal..j Moists Btu, 13,000 or more and less

14.000°
5. High volatile € bituminous-coal.{ Moist Btu, 11,000 or more and less
than 13,000«

IL Bituminousé____.

1. Sub-bitumi A coal Moist Btu, 11,000 or more and less
than 13, N
2. Sub-bituminous B eoal ...} Maist Btu, 9500 or more and less | Both weathering and

* [I1, Sub-bituminous... X than 11,000¢ non-agglomerating®
. -|{ 3. Sub-bituminous C ccal________| Moist Btu, 8300 or more and less|
than 9500°
S 1. Lignite. Moist Btu less than 8300 Consclidated
IV. Liguitie.......... { 2. Brown ool | Moist Btu lesa than 8300 Unconsolidated

«This classification doeg not include a few coals which have unusual physical and chemical prope_n.ies
and which come within the limits of fixed carbon or Btu of the high-volatile bituminous and sub-bituminous
ranks. All of these coals either contain less than 48 per cent dry, mineral-matter-free fixed carbon or have
more than 15,500 moist, minerai-matter-free Btu. . : .

*If agglomerating, classify in low-volatile group of the bituminous class. .

. <Moist Btu refers to coal containing its natural bed moisture but not including visible water on the
surface of the coal.

41t is recognized that there may be non-caking varieties in each group of the bituminous class.

«Coals having 69 per cent or more fixed carbon on the dry, mineral-matter-free basis shall be classified
according to fixed carbon, regardless of Btu. .

IThere are three varieties of coal in the High-volatile C bituminous coal group, namely, Variety 1,
agglomerating and non-weathering; Variety 2, agglomerating and weathering; Variety 3. non-agglomerating
and non-weathering. . .

Adapted from 4.S.T.M. Standards, 1937, Supplement, p. 145, American Society for Testing Materials.
Philadelphia. : . - AR :
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