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Electrolytic separation of high purity Sb powders from Pb-containing
Sb alloy in deep eutectic solvent

FU Cheng-cheng HUA Yi-xin RU Juan-jian XUE Yu
(Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: This paper presents a new method that electrolytic separation of high-purity Sb powders from
Pb-containing Sb alloy in choline chloride-ethylene glycol eutectic solvent( ChCI-EG DES). The effect of
Csicr, on the viscosity and electrical conductivity of SbCl; + ChCI-EG DES is tested at 343 K. The results
show that with the increase of Cgyi» the viscosity of SbCly + ChCI-EG DES gradually increases, while
the electrical conductivity is reverse. The anodic dissolution behaviors of Sb and Pb have been
investigated by linear sweep voltammetry in SbCl; + ChCI-EG DES. The results show that the oxidation
potentials of Sb and Pb are both about 0 V. It is beneficial to the electrolytic separation of Pb-containing
Sb alloy, when the Cgy; increases from 0.05 mol/L to 0.25 mol/L. The results of electrolysis
experiments show that agglomerated and irregular Sb powder with a purity of 99. 980 % can be obtained
at 343 K and 0.15 mol/LL SbCl;, and the corresponding current efficiency and specific energy
consumption are 93. 57 % and 749. 18 kW « h/t, respectively.
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Fig. 1 Effects of CSM«,],; on the viscosity and electrical

conductivity of SbCl; +ChCI-EG DES at 343 K
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Table 1

ShCL; R Bt 343 K T SbCl; +-ChCI-EG DES R E B HH S S~ WAR N

Effects of Cgc, on the product composition obtained by electrolytic separation from Pb-containing Sb alloy at 343 K

in SbCl; +ChCl-GE DES

Csicry /(mol = L71) 7/ % W/(kW + het 1) - L -
Sb Pb As Fe

0. 05 88. 62 752.76 99. 789 0. 201 36. 7V 64. 8

0. 10 91. 65 742.29 99. 979 162. 300" 47.5V 0.0

0.15 93.57 749. 18 99. 980 160. 500" 36. 00 0.0

0. 20 94. 31 798. 40 99. 841 0.153 58. 1V 0.0

0.25 91.97 962. 34 99. 716 0.279 42. 2V 0.0
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SEM images of Sb powder obtained by electrolytic separation from Pb-containing Sb alloy in SbCl; +ChCI-EG DES

at different SbCl; concentration
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