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MARUBENI CORPORATION .
COAL DEPARTMENT

Application to Petropraphic Analysis on Coal 6'\!_ ﬂf. M“{c"z’bj A//fff

The petrographic analy#zs on coal has become more popular among coke
nmnufacturlng industry. While the preparation of JIS draft for its
technlque has been almost completed, one of the major problems during
the work was the insufficiency of the reliability of its analytical
method. Partly because the method was a kind of perceptive experiment,
statistical analyses for the Tresults of various interlaboratory
-experimentS, which include those held by the Japan National Committee
‘for ISO/TC 27 and by the International Committee for Coal Petrography,
‘have shown poor Trepeatability and Teproducibility, within same labora-
tory and between different laboratories respectively; the coeff@pients
of variation (@7’§ x 100) reached over 60% with some.ééﬁﬁles; '

The following is a general outline of the study on an error caused by

sampling, ’

Assumption 1,

Finely‘pulverized coal particles are separated into.éartigles of
Teactive matter group (R) and those of inactive matter group (I).
In this case, each of separated particles R and I exists in

compliance with the binominal distribution.

Assumption 2.

Existance ratio of particle (R) pa 0.80

Existance ratio of particle (I) A=P = 0,20 -~ inmae o
Mean density of coal particles : d=1.35

Mean diameter of coal particles- e D=0.5mm




1) Estimation of the theoretical number of particles existing in a line

on the surface of the formed sample block
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The 3-gram of coal samples and 2-gram of-resin are usually mixed to press, ‘ ‘

and the volumetric ratio of coal particles (r) is calculated from;

Coal :  3g/1.35 2.222ml

1.666ml

Resin : 2g/1.20
T = 2.222/(2.222 + 1.666) = 0.571

Consequently, the number of coal particles (n) contained in-the polished
surface (0.5mm in depth) of 28-mmp block can be obtained from the
-following equation, assuming that the mean diameter of coal particles

(20~100mesh) is 0, 5mm.

n = surface area of the polished surface x 0.5mm x 0.571 wmms (1)
the mean volume of coal particles/particle '
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This shows that only a limited number of particles exists on the surface
of a block. G
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2) Precision of the estimation of reactive particle numbers

W e

When estimating the existance ratio of reactive particle (P) in coal at

a probability of 95%;.

ST g i 5 Kol ierd  my par e 1 g
(3 = 1.96 0;>1.9 ]’BL:I:'-_Q .............................. (2)
Wheré ﬁ;: repeatability shown as standard deviation

F ¢ confidence interval (prob. of 0.95)




By substituting 0.80 for "p" in equation (3), we obtain

: |
G; > o.socrll-o.ao) _____________ S—— . (4)

In case that all particles in the polished surface are measured indeed,

the G: value can be obtained from substituting 2700 for "n" in equation (4),

G, = 0.00769—30.77%,
Since only about 300 points are usually measured in a practical experiment,

the resulting G} value is as follows;

i ) = 000231 — 2,319, AR s
This means that our experimental values for these reactive particles may
- vary in the range of X 1.9¢ E}(iZA.SZZ), even if we do not find any

mistake in our determination of pPetrographic analysis.

Furthermore, even if 1000 points is utilized in accordancé with ASTM:
D2799-69T, the preéision of estimation may not be improved so much, since
the calculated G;value of 1.26 givés the difference of * 1,96 q;(j;2,482).
Though this is an important factor in reliébility of petrographic analysis,
we may have to put up with a poorer precisions of maceral analysis than

those of conventional Proximate analysis. -

These unpreciseness is fundamentally caused by limited number of a sample

particle on the surface of test block.
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