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Application of Statistic Theory to the Size Preparation of Coal Charge

Synopsis :

Hidetaka SUGINOBE and Tsugio MIYAGAWA

For the purpose of obtaining the maximum coke strength by optimum size preparation of coal charge,
a mathematical theory is developed, which clarifies the relation between coke strength, inhomogeneity

of charge and grain size structure of charge.

Inhomogeneity of charge is represented by variance (V) of caking property parameter (X) and of coal
rank parameter (¥), and related to observed coke strength ('S) by the following equation,

— 1 028 02§
S=S—|—E&X2 Vix+

where § is coke strength of homogeneous charge.
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Furthermore the mathematical solution is derived for

each variance, which is expressed by volume and coking properties of each coal particle.
The preliminary analysis of coke strength shows that the second derivatives are always negative. The
mathematical solution shows that the variance is effectively lowered by the selective fine crushing of coal.

The validity of theory is examined by experiments.
is approximated based on the experimental results.
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For practical purposes, the theoretical equation
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Fig. 1. Schematic representation for influence of
maximum fluidity(log ddpm) of charge on coke
strength and its derivatives.
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Fig. 2. Relation between coke strength and re—

flectance of vitrinite (results of single coal coking
in 250 kg test ovens).
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Table 1.

Z 2T,

Coking properties of coal samples."

Pittston  South

Coal Liddell Blend Bulli Itmann
MF(log maximum fluidity) 2. 40 3. 40 2. 86 2.38
Ro (%) 0.78 1.06 1.24 1.55
—~3mm, 70% 71.9 89.6 90.6 91. 4
DI 85% 75.9 91.2 91.2 91.4
100% 80.0 92.4 92.7 91.3
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Fig. 3. Influence of reflectance of vitrinite on

increase of coke strength by fine crushing (the coke

strength of charge crushed to pass 3 mm sieve by
70% is regarded as standard).
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Table 2. The composition of blend used in the
experiment.

MF B rer Blending
Coal (log ddpm) Ko (%) Raig (%)
Itmann 1.33 1.53 8.7
Pittston Blend 1 1. 00 19.5
Balmer —0.03" 1.26 18. 4
Coal Cliff 112 113 11.6
Wollondilly 0.88 0.93 10.0
Newdell 1. 86 0.80 20.0
Oyubari 6. 09* 0.93 11.8
Blend 2.03 1.05

*estimated value according to the tensile sirength measurement™
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Fig. 4. Effect of diameter of coal on coking
properties (Pittston Blend coal, 75% under 3 mm
sieve).

Table 3. Inhomogeneity, degree of crushing and
coke strength of the blends used in the experiment.

Inhomogeneity of charge

Exp. —3mm% DI
. Dxx Dxvy Dvyy
1 109.2 —5.05 1.073 74. 1 87.5
2 104. 8 —4.77 0.775 77.1 88.8
3 103. 2 —4.76 1. 049 79.2 87.8
4 93.3 —3.86 0. 700 79.3 89.0
S5 90. 9 —4.43 Q. 960 80.0 88.3
6 49.7 —3.00 Q. 991 80.2 89.3
7 104. 8 —4.83 Q. 606 80.6 89.3
8 102. 4 —5.40 Q. 866 81.3 89.5
9 48. 2 —2.37 0.732 81.4 89.0
10 93.3 -3.91 0. 530 82.8 88.7
11 91.0 —4.49 0.791 83.5 88.2
12 48. 2 —2.42 0.562 84.9 89.1
13 45. 9 —2.99 0. 822 85.5 88.8
14 31. 4 —2.38 0.878 86.1 88.6
15 29.9 —1.76 0.619 87.3 88.2
16 31.4 —2.43 0. 708 89.6 88.6
17 29.9 —1.81 0. 449 90. 8 88.5
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Fig. 5. Relation between crushing degree of
blends and error calculated by equation (28) de—
termined by No. 1~9 data.
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Fig. 6. Correspondence of coke strength calcu—
lated by equation (29) to observed one.
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Fig. 7. Relation between inhomogeneity parame—

ter estimated approximately and precise one.
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Fig. 8. Relation between coke strength and MF
of charge (No. 3, 4 and 5 coke ovens in Mizushima
Work).
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Fig. 9. Relation between coke strength and R,
of charge (No. 3, 4 and 5 coke ovens in Mizushima
Work).
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