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K Abstract

v i . . . . ' . a~ .
\ Hott!'s method, involving two simultaneous acid extractions ol pou

coal samples, has been simplified to a labor saving non-simultzneous extraciion
-, Drocedures, applicable in cases where only pyritic sulfur.has to be determined.
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Introducticon

D

rott(2) developed a rrocedure. for the determination of sulfztzs and
pyritic sulfur in coal, that is referred to in the literature as the British Coke
Zesearch Association method. It differs from the Powell and Parrfl) method in that
the extrzctions take place with dilute boiling acids during one half hour, instead
of &t room temperature, or at 60°C, for peri ods up to forty hours. M tt‘s nethod
is recomrended by Edwards, D "'bBlJ_ and Pm.ngle“l when the highest accwracy is re~
quired. A short description follows.

' it

five grams of cc(.l, ground to pass a No. 70 siesve, are boiled for one
half hour with 50 =1 of 5 N HC1 in a2 500 ml conical flask provided with a reflw
condensers The coal residue is then filtered off and washed. In the combined
filtrate and washings, iren and, if desirsd, the suliate sulfur are determined.

Cne gran of the same coal powdar is boiled for one half howr with 50 ml
of 2 X P“'-IO3 in the manner indicated above. After filtering and washing the residue,
iron is determined in the combined filtrate ‘dand washings. The percentzaze irom
found by hydrochloric acid exbraction (Fe') is subtracted from the percentage found
by nitric acid digestion (Fe"). The former is non~pyritic in origin, while the
latter is pyritic as well as neon-pyritic. The concentration cof pyritic sulfwur is
calculated from the proportion, S = 1. I4B(Fz"-Fe!).

In case it is not necessary or essential to determine sulfate, but onlv
Pyritic sulfur, = simplification resulting in the saving of work, can be applie

t is proposed that, in contrast to the B.C.R.A. or "simultaneous" method,
a "non-simultaneous" procedure be folilowed. The coal is extracted with HC1, fil-
tered and washed. The extract is discarded. The residue is quantitatively trans-
ferred to the nitric acid, ertrac ted, filtered and washed. The iron in the combtined
filtrate and washings is ceter:.uued, it is solely of pyritic origin. The pyritic
sulfur is then calculated from the proportion, S = 1.148 Fe,

Both methods were applied to a series of samples of bituminous coals from
Pennsylvania and West Virginia.
Lynerimental

Determinations of pyritic sulfur were made in all samples by the B.C.R.4.

method. These were followed by determinations made by the modified method accord=-
ing to the following detailed description.
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Pyritic Suifur Content, Percent of Coal
A
Coal 2,C.R.4,
1 N
2 1.22
3 .01
h -92
5 .55
6 2.23
7 +G0
3 26
9 91
G 1.53
11 I ’
12 .58
Discuzsion of Resulis e

It was found that it was difficult in scme cases ( L

case of ¢ a high pyritic suliur content) tc prazars duplic S
Jery cares ol the samples of rowdered coal sulted in t tal
wlated. 1y that the cause of erroneous r L5 SNETus
distribut larger zyrite particles in iie e’ 5
that thes cles ars present assccizted wiih

hey are consideravly censer

ible that pyrite particlecs

gz and during transoort and

eneity of coel in its navural
difficulties.,

ok

use of rubber stoppers (a potential source of sulfur) in acid exbroction
apparatus is permissible, because only iron is determined.

¥ Yo attempt to deterrine suliate in this filtrate should te made si?cg only one
aram of coal was uwsed. A five gram sample, as recommended by Hott 2) 20r sul-

rhate sulfur determinations, is advisable.
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The tabulated results ere averages of duplicate determinations. - fn
zdditional minety-six pairs of duplicate determinations of pyritic sulfur were made
by the modiiied method, using samples of coel from as many differsnt sources.
These data are not presented, however, they were used in the statistical calcula-
tions.

The standard deviation of the differences bestween duplicate pairs of de-
terminations was found to be equal to t 0877 pyr. S for Hott's methed (vased on
twelve sets of data), and equal to t ,CSL% pyr. S for the modified nethod (based on
ninety-six sets of data).

In thz case of Foti's method, the expected uncertainty in the mean of z
pair of duplicate determinations, will nct exceed % .192% pyr. S in 95% of 211
cases. 4t the same confidence level, the expected uncnr'balnt*' in the mean of a
pair of duplicate determinations will not exceed ¥ ,1065 pyr. 5 for the modifisd
rmethods On the basis of these calculated velues, it may be concluded that the
modified method affords greater precision than Liott's method., The modified method
is simpler (rsadinzs ard observations are reduced to 505 of the number necessary
for lott!s method). This may in part account for the greater precision of the mod=-
ified method, )

application of Student!s t test to the data in Takle I shows that there
is no significant difference batween the mean values obtained for the series of
».t*’relve samples by tie two methods. Thereiore, 1t may be concluded that there is no
significant systematic difference between the two methods.

Conclusion

A modification of Mott's method for the determination of pyritic sulfur
in ccal was developed. This modification is lsbor saving, Statistical trzatment
of data obtained on a series of coal samples, using both methods, shows that the
modifisd method compares favorably with the existing method.
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