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Enhanced alkaline leaching of arsenic in lead anode slime using
shearing jet aeration reactor
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ZHAO Zongwen', SHEN Chen'
(L.School of Metallurgy and Environment, Central South University, Changsha 410083,China;
2.Chinese National Engineering Research Center for Control and Treatment of Heavy Metal Pollution, Changsha 410083, China)

Abstract:In this study, alkaline leaching enhanced by shearing jet aeration reactor was employed to remove
arsenic from lead anode sline. The effects of various parameters, such as liquid/solid ratio, concentrations of
sodium hydroxide solution, leaching time and temperature, on leaching ratios of different metals were investi-
gated. On this basis, the optimal conditions was obtained through orthogonal experiment, namely, 1.0 mol/L
NaOH, a liquid/solid ratio of 6:1, leaching at 70 °C for 1 h. Under this optimal condition, the leaching rate of
As reached up to 95.0 %, and that of Pb and Sb was less than 2.0 % and 1.0 %, respectively, while Bi was
hardly dissolved in alkaline solution. In addition, arsenic—containing leachate could be treated with lime and
removal rate of As in leachate exceeding 85 %. Then, the filtrate from lime precipitation was recycled and
reused in leaching process. Also, a satisfying result could be obtained with more than 95 % of As leaching rate
after the filtrate was recycled. Compared with the conventional alkaline leaching for As removal, this process
could decrease the dosage of sodium hydroxide, shorten the leaching time, and efficiently improve the separa-

tion rate of arsenic and other valuable metals. It can be concluded that the shearing jet aeration reactor can be
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applied to the pretreatment of arsenic—containing materials and obtain a high leaching rate of arsenic.

Key words:lead anode slime; shear; jet aeration; alkaline leaching; arsenic removal
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Table 1 Compositions of lead anode slime /wt%
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Fig.1 XRD parrten of lead anode slime
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Fig.2 Process schematic for alkaline leaching
of arsenic in lead anode slime using shearing jet
aeration reactor
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Fig.3 Process flowsheet for alkaline leaching of arsenic
in lead anode slime using shearing jet aeration reactor
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Fig.4 Effect of liquid—solid ratio on leaching ratio of
As, Pb, Sb, Bi
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Fig.5 Effect of NaOH concentration on leaching
ratio of As, Pb, Sb, Bi
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Fig.6 Effect of leaching time on leaching ratio
of As, Pb, Sh, Bi
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Fig.7 Effect of leaching temperature on leaching
ratio of As, Pb, Sb, Bi
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Table 2 Orthogonal test and analysis

K A B /(mol-L™") C /h D /C 2R /%
1 Ay 5 B, 0.75 C1 0.75 D, 65 76.3
2 A, 5 B, 1 c2 1 D, 70 90.5
3 A 5 B; 1.25 c3 1.25 Ds 75 89.5
4 A, 6 B, 0.75 c2 1 D; 75 88.4
5 A, 6 B, 1 c3 1.25 D, 65 87.3
6 A, 6 B; 1.25 C1 0.75 D, 70 93.6
7 As 7 B, 0.75 C3 1.25 D, 70 87.2
8 As 7 B, 1 C1 0.75 D; 75 88.7
9 As 7 B; 1.25 C2 1 D, 65 89.4
ki 85.433 83.967 86.200 84.333
k) 89.767 88.833 89.433 90.433
ky 88.433 90.833 88.000 88.867
R 4.334 6.866 3.233 6.100
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Table 3 Experiment results of sedimentation
with lime solution and circulated leaching

B SRS R pims FUTS IR /%
p(AS)/(g L) p(As) I(g:L) /%  As  Pb  Sb
12.73 1.62 873 942 206 0.74
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