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Fuzzy Operational-pattern Based Operating Parameters Collaborative

Optimization of Cobalt Removal Process with Arsenic Salt

WU Tie-Bin"? YANG Chun-Hua! LI Yong-Gang' ZHU Hong-Qiu* GUI Wei-Hua'

Abstract In the process of cobalt removal with arsenic salt in zinc hydrometallurgy, since the work conditions change
frequently and the operating parameters couple strongly, it is difficult to optimize the operating parameters. To solve the
problem, a method of operating parameters collaborative optimization based on fuzzy operational-pattern is proposed.
The initial operational-pattern library is abstracted from the abundant industrial operating data of the cobalt removal
process. A fuzzy matching method is adopted to search for similar operational-patterns according to the entrance working
parameters. When the operational-pattern is reused, the slow change of system parameters and the characteristics of
energy consumption should be considered comprehensively. Then the gray fuzzy least squares support vector machine
(LSSVM) is used to evaluate the feasibility of operation parameter after reusing, and the operating parameters will be
modified by fuzzy expert rules according to the evaluation result. When the working conditions change, the system can
optimize and set the operating parameters automatically. The industrial test results show that the proposed operating
parameters collaborative optimization method can ensure a stable production process running increase the qualified rate

of outlet cobalt concentration, and help reduce zinc consumption effectively.
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Fig.1 The process of cobalt remove with arsenic salt
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Fig.2 Operating parameters collaborative optimization framework of purification-cobalt with arsenic salt
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Table 3  Statistical results of the three methods
g 7oz (%) PRI (kg/h)

gkl 87.5 195.6

Jiik 2 91.6 185.7

Jiik 3 94.2 179.5
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Fig.4 Process index and zinc consumption based on

artificial experience

R 1 AFRBESECN IS T 25t

Table 1  Zinc consumption in comparison with process index under different operating parameters
s 1) i1 ig i3 14 is D1 D2 P3 P4 Ds ec OUT_Co2+
Al 2012/4/10 230 502 35 15 74 56 % —542 —626 —619 —618 248 0.52
A2 2012/6/2 232 503 35 16 74 46 % —547 —633 —627 —633 227 0.49
A3 2012/6/21 230 505 36 15 73 38% —552 —631 —628 —625 215 0.45
B1 2012/5/11 191 312 27 10 76 48 % —569 —638 —632 —630 192 0.32
B2 2012/6/7 190 315 28 9 76 44 % —551 —632 —629 —622 176 0.39
B3 2012/6/18 192 313 27 11 7 39% —546 —625 —619 —620 153 0.42
*2 ANOLUSHITE
Table 2 Average value of working condition parameters at the inlet
i 7] i1 i i3 g i5
ik 1 2012/4/27 ~ 2012/5/6 221.3 285.3 27.2 11.5 75.7
Jiik 2 2012/6/3 ~2012/6/12 220.9 287.5 27.5 11.6 75.2
ik 3 2012/6/23 ~2012/7/2 222.1 286.2 27.1 11.5 75.1
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Fig.5 Process index and zinc consumption based on

basic operation mode
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fuzzy operation mode
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