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Fig.1 Three-electrode electrochemical testing system
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Table 1 Composition of electrolyte in cathode chamber g/L
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Fig.2 Schematic diagram of electrolytic

cell apparatus
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Fig. 3 Polarization curves (a) and Tafel fitting curves (b)

HRA 5 A R M 2 400 45 L L TF 5 B B R i R
LRI b B 22 WD Ak PR B S A s TSN B
TSR 2,

xR2 GHAMERERRMNNEERY c RXBEREE
Table 2 Transfer coefficient @ and exchange current

density i’ of antimony cathode reduction reaction

Ab B 7 =X a /(A s cm ?)
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Fig. 4 Cyclic voltammetry curves of antimony ion cathode
reduction without or with sandblasted treatment on

cathodic surface

Sy it — A 53 A B AR 3 T 8 120 Ak B 56 92 A% it

1——0.96V 5——1.12V
2——1.00V 6 —1.16V
0.20 |3 3-——1.04V 7-——1.20V
4——108V 8 —1.24V
0.15 _/,\
6
~ 0.10 F 5 e
0.05} A4 —
3 i —
27— _—
000 p=—1, —F———
0 2 4 6 8
t/s

ilA

T2 FZ M L 43 0 I 28 T BT R 3R T oA 28 WS R 8 Y
10 Kb B %) PR AR S N ) R - ] 2 ot 2, T i
HL S L g —0. 96~1. 24 V, Jr BRI E] Ky 0~8 s,
HL AR IR FE R 60 CL &5 RNl 5 fros . Al K&
M b A B 1 AR H B b - T R A 2R 2P
z IR sh, HLak B0 WA HL T B 2, 00K
e 4R A KM T B )RR AR B WK
BEE R 20k wE D Kb Y B A 2 T 2R
TR S 7T A B B0 ) IR A R AL T 2 S B L
e A 2 b BORE ARG R R I B
WERG I AL S ¢ AR R

HR A ] 5 AN [R) H A7 T 18 U R FL 3L e B KT
Y B BR EF TE) £ s 500 0/t / e S FR T 2K TR
6 Fimm .

0.30 1y 1
0.25 | 3
0.20 —6\4f
0.15 o
0.10 F -
0.05
000k , 5

5 KREWIRHALIE (a) NEHIRSFHIALIE (b) BIBAR BBIR-F B BT S #h 2%

Fig. 5 Time-current transient curves of antimony ion cathode reduction without (a) or with

sandblasted treatment on cathodic surface (b)
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Fig. 6 Relationship curves of i/in.- /tmx of antimony ion cathode reduction without (a) or with (b) sandblasted

treatment on cathodic surface
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Fig. 7 EDS distribution diagrams of antimony ion cathode
reduction without (a) or with sandblasted treatment on

cathodic surface (b)
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current efficiency
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Fig. 11 Macroscopic and SEM images cathode antimony obtained under different sandblasting particle sizes
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Effect of Cathodic Surface Sandblasting Pretreatment on Antimony Electrodeposition
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Abstract: In the process of extracting antimony by alkaline electro-deposition, problems such as
cracking of the cathode deposited antimony, causing warping and shedding, occur due to insufficient
interfacial bonding force between Sb and Fe, surface sandblasting pretreatment technology was
proposed. The effects of the sandblasting pretreatment on the cathodic reduction and nucleation
mechanism of antimony ions were systematically analyzed by combining cyclic voltammetry, steady-
state polarization curves, and time-current transient curves. The results show that for the alkaline
electro-deposition system of antimony, after sandblasting pretreatment of the iron-based cathode
surface,the initial potential of the cathodic reduction reaction shifts to the left and positive. At the
same overpotential,the current density is significantly increased compared to that without sandblasting
treatment,and transfer coefficient and exchange current density are also enhanced. This indicates that
the sandblasting treatment of the cathode surface can reduce the energy barrier of the cathodic
reduction reaction of antimony ions,significantly increase the reduction reaction rate,and promote the
three-dimensional nucleation process of antimony on the cathode surface, thereby obtaining a dense.
well-shaped cathode antimony deposit layer. Further in-depth research was conducted on the influence
of sandblasting particle size on the antimony electro-deposition process,and the optimal sandblasting
particle size was determined to be 80 mesh. Under the condition, the cathode current efficiency is
increased to 80.1%, the cell voltage is 2.031 V, the direct current power consumption per ton of
antimony is reduced to 1674. 76 kW « h/t,and the purity of cathode antimony reaches 98. 81%.

Key words: sandblasting pretreatment;antimony;electrodeposition;interfacial adhesion force



