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matter. In conmdenng these factors the following pomts are of interest.
The volatile products given off by coals when they are heated differ mate-
rially in the ratios by weight of the gases to the oils and tars.
oils or tars are given off by anthracite, and very small quantities aré 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, increasing amounts of -

oils and tars.are released. For coals of higher volatile content, the relative
quantity of oils and tars decreases and is therefore low in the sub-bituminous
coals and in lignite. . The percentage of ash and its fusion temperature do
not indicate the composmon or distribution of its constituents.

. A classification of coals is'given in Table 2, and a brief description of the
kinds of fuel is glven m the followmg paragraphs but it should be recog-

No heavy -

Tusmr. 1 TYPICAL ULTIMATE ANALYSES FOR Cou.s
Bru ree Lo ConarrruenTs, Pes Cuxr |
Rawx . 1 Moist, Matst i 3 - Ort-
. | Mineral- d . Hye | Carbon | Nitrogen| Sulfur Ash Hy
23 | Oxygen d
|t ey O | i &
Anthracite......... S 14,600{12,910 50 2.9 (8.0 09| 0.7 | 105 | 87.9
Semi- Anthracxte............ 15,200{13,770] 50| .3.9 [ 804 | 1.1 1.1 8.5 | 89.3
Low-Volatile . : . - !
 Bituminous..... 14,340 5.0 4.7 | 81.7 14 1.2 {"6.0 ] 914
Mediuim-Volatil 1 -
. Bituminous................{15,200/13,840 50| 50790 ] 1.4} 1.5} 81| 890
- High-Volatile ' ;
. . Bituminous 4...........]14,500{13,090{ 92 | 53 | 732 ] 15| 20| 88 |-87.7
High-Volatile - _ . .
. Bituminous B............]13,500{12,130{ 13.8 | 55 680 14| 2.1 { 92 {873
-High-Volatile . A N N
Bituminous C........... ..{12,000{10,750| 21.0 | 5.8 {.60.6 | 1.1 |- 2.1 | 9.4 [ 874
Sub thummous A .
Sub Bituminous’ B......{10,250| 9,150/ 20.5 | 6.2 [ 525 | 1.0} 10| 98| 882
Sub Bituminous C | 9,000| 8,940} 358 | 6.5 |1 467 | 08| 06 9.6 ] 89.0
.-Lmnms e 7,500 6,900} 440 691|401 | 07| 10| 73 1}910
(100 =10 &b (Btu as meeived)

mzed that there are. no distinet lines of demarcation between the kihdé, and
: that they gra.duate into ea.ch other. :

Y

. Anthracue isa, clean, dense hard coal which creates little dust in handllng Itis
:comparatlvely hard to ignite but it burns freely when well started. Itis non-cakmg,
it burns uniformly. and smokelessly with a short flame, and it requires no attentron to
_the fuel bed between, firings. Itis capabh of giving a high efficiéncy in the common
types of .hand- fired furnaces A tabulation of the quality of the various anthracite
sizes will bé found in a Bureau of Mines Report?.

C le has a lngher volatile content than anthracite. - It. is not 80 hard
uand ignites somewhat more easrly, otherwise.its properties are similar to those of

Semt-bztumznous coal is soft and ffiable, and fines and dust are created by handlmg
it. It 1gmtes somewhat slowly and burns with a medium length of flame, Its caking
~properties increase as the volatrle matter increases, but the coke formed is relatlvely

weak. Havmg only half the volatile matter content of the more abundant bitumi- -

Standard anthracite sizing specrﬁ- :

Fuels.and: Combustion .

aous coals, it can be burned with less production of smoke, and it is sometimes called.

smokeless coal.

The term bituminous coal covers a large range of coals and mcludes many. types

having distinctly different composition, properties, and burning characteristics.-

Legend: F.C.

TABLE 2. CLASSIFICATION OF COALS BY RANK®

= Fized Carbon. V.M. = Volatile Matter. Btu = British thermal units.”

Crass

Grouor

Lurrs or Fixep Carnox or Bro
Minzaar-Marres-Frex Bass

R.:nvxsm: Ptm
Pnonx‘ﬂ:i .

1. Anthracite ...

11. Bituminousd._.. 9

1. Met h

2 Anth

3. Semi-anth

\ -
1. Low volatile bituminous ceal......|

I

2. Medium volatile bituminous coa!

3. High volatile A blpgminou: coal..

4. Bigh volatile B hituminous coall.
5. High volatile C bituminous Coal

1. Sub-bituminous A coal |

Dry F.C., 98 per cent or mare (Dry

VM, Zpereentorlm)

Dry F.C., 92 per cent or more and less
thu98pucent(DryV.M.,§per
oentor lessand more than 2 per cent)

Dry F.C., 86 per cent or more and less
than 92 per cent {Dry V.M., 14 per
cent or lessand more than 8 per cent)

DryF.C.. 78 per cent of more and less
than 86 per ceat (Dry V.M., 22 per
eentcrleusandmmethul(pa
cent) .

Dry F.C., 69 per cent of more and less
t.h:\nnpereem(DryVM 31 per

. eenlorhsandmoretbmzzpu

cent) .

Dry F‘C.. 1ess than 69 per ¢ent (Dry
V.M., more than 31 per cent): and
moist® Btu, 14,000¢ or more

Moiate Bta, 13,000 o moré‘and less -

than 14,000¢

‘Moist Btu, 11,000 oz more and less
than 13,000¢

Moist Btu, 11,000 or mare nnd less
than 13,0000

Non-agglomerat

Either agglomera |
. or non-weather

'

Both weathering _
sof-egglomerat |

'L Sub-bitam 2. Babrti Boml. | Moist Btu, 9500 o more and less
) than 11,000* -
3. Bub-bituminous € cosl ...} Moist Btu, 8300 or more and lesa
. . . than 9500¢ . . .
Lo 1. Lignite Moist Btu less than 8300 C_on’solidated .
Iv. U@““—w—-§ 2. Brown coaloee. | Moist Btu less than 8300 Uriconsolidated
8 This classification does ot include a few coals whxch hysical and ch propeme and

which come wmnn ‘the limita
ranks. All of these coals either contain less ¢

more than lS,&X) moist, mineral-matter-free Btu.

b)f agglomerating, classify in low-volatile mup of the bituminous class.

¢ Moist Btu refers to coal ining its 1 bed

face of the

fixed carbo Btu of th h- vo]a'.rle bitumi
oot Tlees than 48‘:)&' esnett:llgy, mineral-matter- free ﬁxed earbon or have

isture but not includi

visible water on the sur-

d1tis reeozmmd that there may be non-caking vanehes in each group of the bituminous clm .
cent or more fixed carbon on the dry, mineral-matter-free basis shalt be classified

. .9 Coals having 69
acoording to

carbon; regardless of Btu.
+ 1 There are three varieties of coal in the high-volatile C bituminous coal

up, namely, Variety 1, agglom:

em&mg and non-weathering; Variety 2, agglomerating and. wenthmnz, ﬂrety 3, non-: axxlomeratmg and

non-weathering.

Adapted from 4:S.7.M. Standards, 1937, 8

Philadelphia.

p. 145, American Soci'dy!or Testing Materials,

327 -

' The coals range from the high-grade bituminous coals of the East to the poorer coals :
. of the West. Their caking properties range from coals which completely melt, to

those from which the volatiles and tars are distilled without change of form, so that
they are classed as non'cakmg or free-burning. Most bituminous coals are strong

"and non-friable enotigh to permit of the Screened sizes being delrvered free from fines, )
In general, theyignite easily and burn freely, the length of flaiie varies with different, -

Py



