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Development of a New Methed for the Predicting of Coke Strength
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A new approach is shown to predict coke strength (DI}) from coal quality and working conditions.

Theoretical consideration of coking process and DI} shows that

{1) tensile strength of semi-coke and thermal

stress generated in semi-coke are factors effecting on DIff and  (2) each factor is expressed by petrographical

parameters derived from fluidity and the volatile matter of coal, the crushing degree of the charge, flue

temperature in the coke oven and inhomogeneity of the charge which is defined mathematically.

An equation for predicting DI} is constructed in a general form based upon the above consideration. For

practical purposes, each coeflicient in the equation is determined by data analysis. Because of its accuracy and

simplicity, this equation is being utilized satisfactorily in operation at works.
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Table 1 Typical parameters used in
prediction of coke strength

Classification Parameters

MF : Common logarithm of maximum
fluidity by (Gieseler plastometer

Caking property i K .
TD : Total dilatation by Audibert-Arnu

aramet ers
P dilatometer
CBI : Composition balance index
VMyar ¢ Volatile matter{dry ash free
Coal rank base }
parameters |Rg . Mean maximum reflectance of

vitrinite in oil
5] . Sirength index
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Fig. 1 Relation between tensile strength of semi-
coke and relative value of caked surface
area S® {which corresponds to & term in
equation (1)
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Table 2 Range of DI3%, MF and R;in the
period used in data analysis”®

Mean Minimum Maximum
DIge* 93.11 92.30 93.59
MF 2.55 2.30 2.82
Ro 1.12 1.05 1.20

+ 686 days for Mizushima No.5 coke ovens and 758
days for Chiba No.5 coke ovens
+  Averaged value for the same blends
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Fig. 4 Estimate of modified coal rank parameter
¢ from Ry and TR (total reactives)

Table 3 Coefficients determined by data
analysis in eq.(4)

{Mizushima No.5 coke ovens)

Coefficients Values
@ —-0.0387
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Table 4 Comparison of caleulated DI with
observed one *:**
{Mizushima No.5 coke ovens)

Parameters used r g. n
MF, ¢ 0.631 0.209
- 134
MF, Ro *** 0.574 0.235
. Comparison was made for the perioed used in data
analysis

«+  Averaged DI} for the same blends was adapted
««+ [n this case, parameters in eq.(4) were optimized
using Ry instead of ¢
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Table 5 Range of working conditions in the period
used in data analysis
{Mizushima No.5 coke ovens)

Parameters Mean" | Minimum | Maximum
P . Weight percentslof 84.90 78.1 878
charge under Imm sieve
FT : Flue te.zmperature 1205.1 1170 1248
('C)
Dix? | Inhomogeneity of
charge as to MF 22.70 13.9 41.9
D%: . In homogeneity of 0.617 0.45 1.04
charge as to ¢

+ Mean value for A4 is expressed by A in eq. (11)

Table 6 Comparison of calculated DI}
with observed one
{Mizushima No.5 coke ovens)

Parameters used r gg n

0.720 0.189 134

MF,¢ Working conditiens®

+ Parameters representing working conditions are
shown in Table 5

Table 7 Coefficients determined by data
analysis in eq. {11)
(Mizushima No.5 coke ovens)

Coefficients Values
b, 0.0012
b, 0.0015
by —0.0109
b, —0.0080
by —0.0004
by -0.0414
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