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Fig.1 Schematic diagram of experimental process
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Fig. 3 CV curves at different scanning rates on stainless steel sheet: (a) Bi; (b) Se; (c) Se+Bi; (d) Linear fitting of current density to

square root of scanning rate
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Table 1  Stirring speed and recovery ratio

Stirring speed/ Recovery ratio/%

(rmin")

Se Bi
oV 20.29 1.79
350" 32.67 25.40
700" 84.23 62.66
0? 11.8 153
3507 51.55 32.05
700% 46.81 29.95

1) Direct electrodeposition of selenium and bismuth;

2) Electrodepositio of selenium and bismuth with additives

TERANT A 25 R RREEEHE I HE R, S SR
THEMRSE AN, BURRRSE A, TR BB HE B

B,

22 FEANEMITARIT A SR

2 AR T PRI S ) R 7 T A TR 7, A
FAAE B TREEAT il AR L DU SE G . Ui Pl %Ny
0~700 r/min, [ FE M QI S B . B
PRGN, R ERUE IR . B iR
B =R b 30, UL AL AR IG5, #Rs
PRk T U R AT

DU E =R, W R AL b, fEHAT
SHEGZE a(WE 6), (UH —ANREME, PRl Y
Mo MAGEILS, FORIE] 3 NEEAYIAH: BixSes, Se
A Bi,05. KPS B AL TR =) . 2
HHGEEL S, FRERLA IR, PR
KOLE 4(d))-

SRR, U BERE YL A e, RS
BAAE TR pen] LU =45 dh . 26 1F R (Edi
), HTERZ AL R, AR I B A A L



824 hEA O RYR

2019 4 A

B4 AFEBEHEER TR0 SEM 5

Fig. 4 SEM images of product at different stirring speeds: (a) 0 r/min; (b) 350 r/min; (c¢) 700 r/min; (d) SEM images of product

after annealling at 0 r/min
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Fig. 5 Potentiostatic method with diverse stirring rates
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Fig. 6 XRD pattern of product before and after annealing
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Fig. 9 SEM images of product with additives at different

stirring speeds: (a) 0 r/min; (b) 350 r/min; (c) 700 r/min
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Electrochemical deposition of
selenium and bismuth in sulfuric acid solution

LOU Wen-bo" 2, ZHANG Yang?, JIN Wei’, LI Jian-zhong', ZHENG Shi-1i*, ZHANG Yi

(1. School of Metallurgy, Northeastern University, Shenyang 110819, China;

2. Key Laboratory of Green Processes and Engineering, Chinese Academy of Sciences, Beijing 100190, China;

3. Key Laboratory of Synthetic and Biological Colloids, Ministry of Education,

School of Chemical and Material Engineering, Jiangnan University, Wuxi 214122, China)

Abstract: Electrodeposition was used to recover the valuable metals, selenium and bismuth from the sulfuric acid

solution. Linear sweep voltammetry (LSV) was employed to determine the reduction behavior of selenium and bismuth,

while the potentiostatic deposition was used to study the electrodeposition behavior by using SEM, EDS and XRD for

product analysis. The results show that the co-deposition of selenium and bismuth is quasi-reversible reaction, in which

the reactant diffusion is the rate-limiting step. The mass transportation possesses an important impact towards the

recovery performance. The maximum recovery of Se and Bi reach 84.23%, 62.66%, respectively, at the stirring speed of

700 r/min. Besides, the addition of 2, 2’-bipyridine and potassium ferrocyanide can lead to the spherical particles of

selenium and bismuth product.

Key words: selenium; bismuth; electrodeposition; mass transfer-controlled; recovery; spherical particles
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