-values.
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* The oxidation of coal has received con-
siderable study; "especially in the com-
mercial aspects of the problem: In addi-

tion some work has peen done on-the re-

lation of oxidation ;to‘analysi-s." %84 Hase

of - oxidation ‘increases, in. general, with
decrease, of rank of the coal; for example,
the high volatile bituminous.coals such as
are found in Illinois oxidize rather easily
on exposﬂre to air. An understanding of
vthe\ oxidation or weathering characteris-
tics is therefore desirable in the use and
study of these coals. :

Knowledge of the effects of different

' kinds of storage of laboratory samples of :

coal is- of the greatest importance. to the
coal analyst. Oxidation. of coal samples
may influence the analytical results mark-

' ‘edly, so that it is important that analysis
_ take place before such changes have ocC-

curred.

Some of the factors which influence the -

oxidation and deterioration of coal are

‘rank and type of .coal,. volatile matter

content, . sulfur content, size, amount of
handling, presence -of moisture, acces-
sibility of oxysgen, temperature, -and kind
of storage. Recently we had the oppor-

Ctunity of determining the effect of cold

storage .on calorific and  sulfate sulfur
A description of the methods of
sampling, storage, and analysis ‘follows.
sampling and Storage—Special column
gsamples about 10 by 12.inches in Ccross
section, and representing the entire thick-
ness of the coal seam were cut in several

" different mines, and brought to thelabora-

tory. Approximately one;fourth of each
column was cut for study and the remain-.
ing ‘samples were placed in long wood
boxes which were carefully covered with
paraffin and stored in. the store. room of
a local ice plant. The temperature of this

. store room Was controlled thermostati-
“cally at 30 to 32° F,
_allowed to remain in storage for about

The 1sample’s were

one year Whe_n they were pemoved and
portions about 4 inches in-Cross section
by the length of the coal seam were cut
out and the
These newly cut column samples were re-

turned to the storage boxes, two. or three;.

# Agsociate Chemigt and Reséé,rch Assist
Publish

jcal Section, State Geological Survey.

rest- of the coal discarded. -

being placed in ‘each vbo}x to conserve
space, the boxes -were again paraffined,
and returned to the storage room of the

ice:plant. After Having been stored about
3% years ’they were removed, crushed and

analyzed.

‘At the time the, column samples weére
cut in the mine, channel samples .taken
adjacent to the. column samples were ob-
tained for analysis. Owing to the fact

‘that the analytical laporatories of the

Géolqgical Survey were in the process of
puilding and organization at that time,

-analyses of these samples were delayed
‘for  some. time.
obtained by these andlyses may be some-
- what lower and the sulfate sulfur values
'somewhat higher than the original values

‘While, the- calorific values

for.the coal as taken from the mine, they

‘gerve very well for comparison with the

values obtained for the samples after long
storage. ' .
Analysis.—Analyses of all gamples were
made ‘acdording to -the standard . pro-
cedures. of the American Society for
Testing Materials, A. S.. T, M. Designa-
tion D-271-38° with the exception that sul-

‘fate sulfur deterjmivnationslwevre made ac-

cording to the progedure of Powell and
Parr. : ‘ '

Results—The results of amaiyses for:

13 coal samples, both before and after
storage for 414 years, are given in table.1.
B.t.u. values.are, given for the moisture

and ash-free basis for better comparison
‘while the sulfate sulfur values shown are

moisture free values. Reference to this
table will show definite losses in heating
values and increases: in sulfate sulfur
values.

An .attempt was made to correlate the’

loss in B.t.u. of the various samples with
¢ertain items of their proximate analysis.
1t was found that a rough ~correlation
might be .

v

carbon _to volatile matter and the per

cent loss in B.t.u. taking placé during
storage. - This correlation 'is shown in
table 2. Reference to this' table will
‘show: -a_tendency for the. loss.in heat

value to ‘decrease as:. the ratio of fixed

carbon: to yolatﬂe matte‘r increases. The

ant, respectively, Analyticai Division, GeOChem-
J6d with- permission of the Chief. ... .., .

made between the ratio of fixed
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i
Sample . : ’ N : L . o
Before | After | Toss Loss. | Before | After | Gain ga“)'fl
: Fape - R g $ : ey, 0
torage |- Storage-| ‘B, t, u. % Storagg ‘S_torage ‘ % " original
A 14,186 13,708 483 . 3.40 | 0.09 . 0.44 - 0.35 » 390 .
B 14,205 | 13.751 454 | "39n 0.09 051 0.42 | a0
C 14,140 13,766 374 2 64 - 0.12 0.46 0.34 280
D 14,078 | 13,894 |- 249 - |. Tip7 - |- 0,10 0.45 = 0,85 . | 350 -
E. 13,981 (13849 | - 13 o,gg 1 0. 0.36, [ 017 89
r.. 14,295 ,923 . ".872 2.60 - 0. 0.35" 0.21 150~
e 1,102 ) 13585 | 517 | 37 | o 040 1.5036 900
H 13,872 13,446 426 "8.07° | "0, 0.55 0.49 820
I 14,001 13,568 433 1309 0. 0.33 027 450-
o 13,862 18,707 | . 155 -, 112 | 0, 0.24 0.14. . 140
K 14,395 - 14,303 S92 11 0.64 0. 0.05 -0.03 150
L 14,463+ 14,263 4 . 200 |- 1.38: |~ 0. 0.15 - ~0:10 - 200 -
M - 14,561 v14,223(_ 338 2.32.- | _.0.03 0.08 0.05 170
14,164~ 13,839, | - 325 2.29 0.08 0.34 0.26

' ‘Fixed qaibon v
- Volatile matter. o
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= All values iﬁoisfure\and_ ash free basis,

b Loss heat va) ug'ih per cent. -

fact. - that exceptions to this :general place ‘in these samples as’stored with the\:
\te * dnd nt -of oxidation taking’
+ blace in’ simiilar samples stored at higher"

tendency - appear indicates that other fac.' rate and - amoint’ of

tors are involved ‘in the oxidation: of the :

coali. ol S iy temperatures. “However, ‘it has - been
'The increase in sulfate sulfur is- due: * shown that 4 breciable oxidation did take’
to the oxidation’ of ‘other forms of sulfur  place as* evidénced by 'ré

in"the- coal.

However: -attempts ‘6 “cor--

esulting lower

“heat valu’e"s5"“éi'nd"’*hiug"hgrf f's;llfaité_ " sulfur®

relate these increases with other:analyti- values. o o
cally détermined constituents proved “un-’ e ‘Bf[BL‘IOGRAPHYl

ot oerdl: It 18 unfortunate that pyritic - Parr, S W. and Wheeler, W. Univ. of 1
and. organic sulfur" values for,v the eoal “ Eng. Bxpt. Sta. ‘Bull: 38 (1909), S
after- storage .are not available’ for com: 2 Byrne, J. and Davis, J.’ Ind. Eng. Chem..
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barison- with ' those,  determined before: 3, Bement, A "Ind’ Hng. Chem. g, 365
storage. " Such a comparison might ‘show® . FAILON S s T o o
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of »sulfur-uto oxidize: to osulfate “sulfur 5. Standard Methods of Laboratory ' Sam-

under; the conditiors of storagestudied..

Itewould. be- intérestiqg toicompare the: -
rate and amount of oxidation taking
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