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Recycling Se and Te and capturing Pt and Pd from
solution after precipitating gold by SO, reduction

ZHENG Ya-jie, CHEN Kun-kun, SUN Zhao-ming

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Selenium and tellurium were recovered from solution after precipitating gold by SO, direct reduction. At the
same time, platinum and palladium were also captured. The crystalline phase and morphology of reduction product were
investigated by X-ray diffractometry (XRD) and scanning electron microscopy (SEM), respectively. The experimental
results show that the optimum reaction parameters are proposed as the following: reaction temperature 85 ‘C, SO, flow
rate 0.2 L/min, reaction time 4 h, H' concentration 3.3 mol/L and Cl concentration 0.72 mol/L. In the optimum
parameters mentioned above, 99.5% Se and 96.64% Te are recovered, Pt and Pd recovery rate reach 100%. The mass
fractions of selenium, tellurium, platinum and palladium in black reduction product are 28.06%, 52.3%, 0.084% and
0.588%, respectively. The selenium and tellurium exist in the form of simple substance, and their morphologies are
spheroid and columnar bodies.
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Table 1 Main chemical compositions of solution after
precipitating gold
p(Se)/ p(Te)/ p(Pt)/ p(Pd) c(HY/
(gL (gL (mgLh) (mgL") (molL™)
1.6 2.5 5 47 0.3
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Solution after precipitating gold
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Fig.1 Flow sheet of recovering selenium and tellurium

concentrate from solution after precipitating gold
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Fig.2 Effect of reaction temperature on recycling rate of

selenium and tellurium
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Fig.3 Effect of concentration of ClI on recycling rate of

selenium and tellurium
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Fig.4 Effect of reaction time on recycling rate of selenium

and tellurium
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selenium and tellurium
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Table 3  Main compositions of solution obtained by

amplification experiment

Concentration in Concentration in Recycling

Element original residual
solution/(g'L™") solution/(gL)  rate/%
Se 1.6 0.008 99.50
Te 2.5 0.084 96.64
Pt 0.005 0 100
Pd 0.047 0 100

F 4 RSB ) TNy
Table 4 Main compositions of product obtained by

amplification experiment (mass fraction, %)

(0] S Cl Pb Cu
6.42 2 32 l1.61 4.744
Se Te Pt Pd
28.06 523 0.084 0.588
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Fig.8 XRD pattern of reduction product
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Fig.9 SEM images of reduction product: (a) Spheroid body;
(b) Columnar body
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Table 5 Main compositions of product obtained by zinc

powder cementation (mass fraction, %)

Se Te Pt Pd Zn Cu Pb

259 1181  0.18 0.825 32.61 3.86 1.44
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