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Prediction of coke properties based on fuzzy set coal blending

LI Dong,HAO Jingyuan
(Energy & Chemical Engineering Research Center ,Xi’ an Siyuan University , Xi’ an 710038, China)

Abstract:In order to predict coke properties, then to blend coals for coking, hased on Ammosov—Shapiro coal petrographic analytical
method, the fuzzy set coal blending method was put forward. The classification of activity component and inert component has been used.
Figures of * Optimum ration of reactive to inert for each vitrinoid type’ and ™ Relationship of rank index, Inert and vitrinoid type of coal’
have been adopted. Sets of pseudo strength index PSI and pseudo component balance index PCBI have been created. The calculation for-
mula of elements and the transformation from elements to strength index S/ and component balance index CBI have been defined. The study
show that the linear additive characterization of coal macerals through PSI could be used to regress and predict the coke quality. According
to the results of 55 data regression, the maximum relative error of coke reactivity index CRI is 4.8% , the average relative error is 1.6%.
The drawings of four iso—coke properties have been attained. Both the regression equation and the drawing of iso—coke property can be
used to predict the coke property.
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Table 1 Calculated results of SI,CBI and measured results of coke properties
TH SI CBI My, My, CRI CSR
B/ME 4.75 0.89 86.50 5.10 26.00 64.79
EINI: A 5.69 1.32 88.90 5.80 28.00 67.58
EHE 5.16 1.07 88.43 5.38 26.85 66.39
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Table 2 Root—mean—square—error of regression equation for four kinds of coke performance prediction

¥y
Zouzmia e
CSR CRI M, My,
etk —n W 0.750 0.564 0.133 0.469
ai IR —onE2mA 0.759 0.573 0.133 0.461
LR ZILE IR 0.756 0.569 0.134 0.459
T4 TR I 0.732 0.566 0.134 0.465
F3 HExiEgEmnERARE
Table 3 Regression equations of coke properties prediction
FEHERE I F G
FE SN CRI=96.183-42.30857+74.014CBI-26.593SIXCBI+6.9376SI*+27.716CBI? F(5)
FEH IV R CSR=-40.949+66.327SI-118:9CBI+37.7SIxCBI-10.41181*-33.565CBI* FFE(6)
IR it Rl M =4.5867+0.2586S1-0.5097CBI FHH(T)
B e R, M., =68,696+3.08181+22.559CBI-3.657 8SIXCBI FHE(8)
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properties calculated value
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