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the mixed biomass and coal. In this paper, typical biomass straw and bituminous coal were used as raw
materials, and the influence of different mixing ratios, burning temperature and time on the sintering
characteristics of the combustion ash of mixed biomass and coal was deeply studied. The results indicated
that the higher the mixing ratio of corn stalk, the more obvious the deashing effect was. The ash content
of rice straw mixed with bituminous coal was higher than that of corn straw mixed with bituminous coal ,
which was mainly caused by the different chemical compositions and structure of the two kinds of straw bi-
omass. Under the same sintering temperature and biomass mixing ratio, the effect of sintering time on ash
content was not obvious. With the increase of burning temperature, the lower the ash content of the mixed
ash samples obtained from the thermal conversion of mixed corn straw and bituminous coal, the more ob-
vious the ash removal effect. When the mixing proportion of corn straw increased from 25% to 75% , the
ash morphology varied from irregular shape or honeycomb structure to obvious melting and bonding phe-
nomenon. The slagging tendency of the mixed combustion ash was enhanced by the increase of the igni-
tion temperature, while the effect of the burning time on the microstructure of the ash sample was small.

Key words: corn straw; rice straw; biomass; bituminous coal; co-firing; sintering characteristics
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Optimization of Copper Electrolysis Process Based on
Artificial Gorilla Troops Optimizer

ZHANG Ye, NAN Junfang, SUN Peng, LI Weipeng, YAN Shuaikang
(SDIC Jincheng Metallurgy Co. , Lid,Sanmenxia 472500, China)

Abstract: In the process of copper electrolytic refining, electrolyte temperature, electrolyte circulation
speed, the amount of additives and current density are the key process parameters that determine the
quality of copper. However, the control of these parameters is judged according to artificial experience,
which lacks certain rationality. This paper proposed to use the artificial gorilla troops optimizer to optimize
the control parameters in the copper electrolytic refining process in order to obtain the optimal parameter
ratio. Experiments show that the quality of cathode copper is significantly improved and the power con-
sumption is reduced by 6. 173% by using the optimal parameters obtained by the artificial gorilla troops
optimizer. The copper electrolysis process optimization model based on the artificial gorilla troops optimi-
zer can accurately regulate the copper electrolysis process factors, and overcome the subjectivity of human
experience control and the disadvantage of not being able to guarantee the optimal.

Key words: electrolytic refining; optimization algorithm; temperature ; additives; current density



