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Table 1 Electrode potential of each element

Element Bi Sb Cu Pb As Ag Cl- 0%~ H* Fe
Ey./V 0.2575 0.2538 0.3498  -0.123 0.2343  0.6682 1.3758 1.913 0.0235 -0.44
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_ o0 0
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Table 2 Chemical composition of sponge powder bismuth

Composition ,w/ %

Hun Bi Sh Cu Ag As Ph
1 93.34 3.1 0.054 0.018 0.066 0.10
2 91.39 2.83 0.068 0.038 0.063 0.09
3 92.04 2.57 0.089 0.017 0.057 0.08
4 92.02 2.55 0.079 0.013 0.050 0.11
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Replacement of Sponge Powder Bismuth with
Iron Plates Under Micro-current

HE Jing” , GUO Rui, LAN Mingyan, WANG Can, TANG Motang,
YANG Jianguang, YANG Shenghai, TANG Chaobo, LU Junle
(School of Metallurgical Science and Engineering , Ceniral South University , Changsha 410083 , China)

Abstract The sponge powder bismuth replaced by powder iron is low grade. In order to overcome such
problem, new approach for producing sponge powder bismuth is developed with the use of iron plates under
micro-current. The grade of the obtained sponge powder bismuth is over 90% , which is replaced by iron
plates with the use of iron plates as the anode, graphite as the cathode, and the current density is
5x107° A/cm” at a temperature of 40 °C. Studies on the replacement process have shown that the
replacement process meets the first-order reaction rate law, with the activation energy £, =13. 72 kJ/mol, and
the reaction is diffusion-controlled. The reaction rate equation is v =3.2470 x ¢(Bi’* ) exp( - 13720/RT).
Electrochemical analysis shows that the micro-current promotes the replacement process, and the obtained
sponge powder bismuth is high grade with fewer impurities, in particular, the lead content is significantly
reduced.

Keywords micro-current,iron plates,replacement,sponge bismuth , dynamics



