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Comparison Between Electrolytic Reduction and Lithothermal Reduction
of Antimony Oxide in Molten Lithium Chloride

REN Guangzhi, XU Jitang, YAO Benlin, XIAO Yiqun, JIA Yanhong, CHEN Hui,
SHEN Zhenfang, LI Bin, HE Hui, LI Jia
( Department of Radiochemisiry, China Institute of Atomic Energy, Beijing 102413, China)

Abstract: To explore the reduction process of antimony oxide (Sh,0;) in high-temperature molten lithium chloride,
Sb,0, was reduced to metallic antimony by electrolytic reduction and lithothermal reduction process respectively. The
phase structure of products was analyzed by XRD, and electrochemical signals of Sh,0, powder were accurately
measured using molybdenum cavity electrode. Based on thermodynamic analysis and E-pO* diagrams, it is confirmed that
Sh,0, can be effectively reduced by electrolysis, yielding metallic Sbh at potentials below 1.65 V (vs. Li/Li*). With a
potential of 0.94 V (vs. Li/Li*) and electrolysis duration of 6 h, the antimony reduction rate can reach 82.0%. The
conditions for lithium thermal reduction are as follows; metallic lithium is added at the theoretical dosage, reaction
temperature of 923 K, and reaction time of 6 h. And the antimony reduction rate can reach 77.0% under these conditions.
Key words: electrolytic reduction; lithothermal reduction process; molten lithium chloride; antimony oxide; metallic
antimony
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Table 1 Reactions and related parameters during

electrolytic reduction of Sh,0, at 923 K

EAE AG/ (K] - mol™") Sl /v BIMHRA/V
2LiCl == 2Li+Cl, 667 3.459 0
2Li,0 == 4Li+0, 952 2.465 0
48h0, == 28h,0,+0, 199 0.514 1.951
2Sh,0, == 4Sb+30, 934 0.807 1.658
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P (2)
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E=E + 37 lgX g (3)

K E SV F ORI H 5,96 485 C/mol; R
JE IR 41, 8.314 1/ (mol - K) 5 T T 2= IR EE,
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Table 2  Data about electrolytic reduction of Sbh,0, at 923 K

Sh,0, Fikt/g WIFRALAL/V  HUERIEL/L Sh Fii/e B EER/%
2 0.44 3.5 SR A —
2 1.44 3.5 0.74 443
2 1.44 6.0 0.84 50.3
4 1.44 6.0 0.95 28.4
4 0.94 3.5 1.56 47.7
4 0.94 6.0 2.74 82.0
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counter electrode potential with time
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Table 3 Experimental conditions for lithothermal reduction

i Sh, 0,4 %ﬂg L L A EJER /R
Al 2 45 0 LiCl 24
A2 2 45 0 8%Li,0-LiCl 24
B-1 2 40 0.08 LiCl 8
B-2 2 40 0.15 LiCl 8
B-3 2 40 0.3 Licl 3
B-4 2 40 0.6 LiCl 8
B-5 2 40 1.2 Licl 8
C-1 2 40 03 LiCl 2
c-2 2 40 0.3 LiCl 4
-3 2 40 0.3 Licl 6
c-4 2 40 0.3 LiCl 8
S-1 2 0 0.3 LiCl 6
-2 2 0.3 LiCl 6
$-3 2 03 LiCl 6
S-4 2 16 0.3 LiCl 6
53 2 30 03 LiCl 6
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Fig.5 XRD patterns of lithothermal reduction products
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