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Water network optimization of Sb recovery from
lead anode slime based on superstructure
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Abstract: The water network synthesis of Sb recovery from lead anode slime with high antimony and low silver content
using chloridization-leaching was analyzed. A superstructure was firstly proposed for the water network synthesis, based
on which, an non-linear program (NLP) model considering both the waste minimization and Sb recovery profit was
developed. Besides the traditional mass balance, the chemical reactions were also included. The model parameters were
determined based on experimental data of real process. The optimal results are obtained with an improvement of 87.4%
reusable water. Discussions on the flowsheet with optimal structure were also presented.
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Fig. 1 Flowsheet of Sb recovery from lead anode slime
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Table1 Solid mass load of PU (Am, ;)

Discharge load, Am,,/ (kgh™)
Unit Flowrate/(kgh ™)

Cl Sb As F Bi+Cu Si
PUI 30 0.276 17.84 15.11 1.01 0.58 4.36 2.89
PU2 5 0.01 4.61 0.8 0 0 0 0
PU3 226 0.31 10.98 0 0 0 0 0

2 QIHTTAR kRS, )
Table2 Contaminant residue fraction of TU (4, )

Residual fraction, Bix 1%

Unit
H Cl Sb As F Bi+Cu Si
TUIL 93.33 98.44 99.86 96.88 38.44 100 0
TU2 100 24.95 0.08 100 0 0 100
TU3 99.95 99.95 100 0.05 100 100 100
TU4 0.05 0.05 100 100 100 100 100
0.014
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Fig. 3 Optimization structure of water network of Sb recovery from lead anode slime (kg/h)
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Fig. 4 Optimized flowsheet of Sb recovery from lead anode slime
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