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Novel technology for preparation of SbClsfrom
lead anode slime with high antimony and low silver content
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Abstract: SbCls was prepared from lead anode slime with high antimony and low silver content using a new technology
of chloridization-leaching at controlled potential, continuous distillation at low pressure and oxidization-crystallization. It
is found that the fluorine and silicon in the lead anode slime can be removed effectively by washing with diluted
hydrochloric acid. When the solution potential is controlled over 430 mV, the leach ratios of Sb, Cu, Bi in the anode slime
are all larger than 99%, and the concentration of Sb>* in the leach solution reaches 310 g/L. 91.12% of silver and 96.35%
of lead are remained in the leach residue by cooling the leach solution. Controlling the distillation temperature at 190 C,
the SbCl; is almost turned to molten salt without water. SbCl; can be obtained by oxidizing the molten salt of SbCl; with
chlorine and crystallization-separation. The purity of SbCls reaches the level of that of the reagent. Fe, Bi and Cu etc
remain in the crystallization-separation residue. The recovery ratio of Sb is larger than 95%.
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crystallization
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Table 1 Chemical composition of lead anode slime (mass

fraction, %)

Ag Sb As Si Pb Bi Cu F

0.66 70.52 1.13 1.64 11.72 1.78 1.02 142
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Fig.1  Principle flowsheet for preparation of antimony

pentachloride from lead anode slime
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Table 3 Chemical compositions of acid washed residue
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Table 2 Effect of HCI concentration on antimony extraction

rate

Antimony Antimony

Concentration of

HC(mol'L™)  concentration/(gL™")  extraction rate/%

0.1 1.55 0.81
0.3 1.60 0.84
0.5 1.87 0.98
0.7 2.08 1.09
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Content in anode Content in residue washed with Content in residue washed with Content in residue washed with

Element

slime/% 0.3 mol/L HCl/%

0.5 mol/L HC1/% 0.7 mol/L HC1/%

Si 1.64 1.34
F 1.42 0.78

1.21 0.87
0.57 0
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Table 4 Chemical composition of chloridization-leaching

residue (mass fraction, %)

Sb Ag Pb Bi As Fe Cu  Residue

0.53 334 6323 0.03 0.03 0.04 0.08 14.67
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Fig.2 XRD patterns of leached residues at different solution
potentials: (a) 600 mV; (b) 550 mV; (¢) 500 mV; (d) 430 mV;
(e) 380 mV
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Table 5 Chemical composition of crystallization product

(mass fraction, %)

Sb Pb Ag cl

0.66 65.75 6.58 27.01

R 6 FAAH G IR o i e R . WK 6
AILAEH, 38 J5UE =B B IR C AN 310 g/L,
G B E R LR, FLIR P R =0 B
TR EE T DT . ARIEARIE, . IR
I3 1.23 g/LF0.341 g/LAiAT. X FE 5 4.
R 1A L Y 0 A BB T 8 T P

R 6 BRI,

Table 6 Chemical composition of solution reduced (g/L)

Sb Ag Pb Bi As Fe Cu

308.10 0.341 1.23 7.83 293 0.31 4.48
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Fig.3 Relationship between distillation temperature and

SbCl; concentration in solution
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Table 7  Quality of SbCl;s product
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Table 8 Chemical compositions of crystallization-separation

residue (mass fraction, %)

Sb Fe Bi Pb Ag Cu
6.57 1.19 3041 4.79 1.33 17.27
+ A
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