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Table 1 Chemical composition of reductive leach solution

plgL™) p(Iny/
Cu As Zn Fe(lll)  (mgL™)
1.58 0.56 2321 0.6 94.1
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3 IEJRBRBI SEM &
Fig.3 SEM images of reduced iron powders
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Fig. 4 Effect of iron powder coefficients on precipitation

rates of As and Cu
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Fig. 5 XRD patterns of precipitates produced at different iron
powder coefficients: (a) n=0.7; (b) n=1.0; (c) n=1.2

Fig. 6 SEM images of precipitates produced at different iron powder coefficients: (a) 0.7; (b) 0.8; (c) 0.9; (d) 1.1; (e) 1.2; (f) 1.4
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Fig. 7 SEM image of copper slag and EDS spectra in different areas: (a) SEM image; (b) Position 1; (c) Position 2; (d) Position 3
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Fig. 9 XRD patterns of precipitates produced at various
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Fig. 13 SEM images of

precipitates produced at various
reaction temperatures: (a) 50 C;
(b) 60 C; (c) 70 ‘C; (d) 80 C;
(e)90 C
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Table 2 Comprehensive experiment results

Volume/ p/ (mg'Lil)
mL Cu As In

p(Zny/
(gL

Solution

Reductive leaching 5001500 560 041 2321
solution

Copper deposition

. 485 49 422 941 2343
solution
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Table 3 Chemical composition of precipitates produced
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Fig. 14 XRD patterns of precipitates produced
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Reaction behavior of precipitation of
Cu(II') and As(IIT) by metallic iron

ZHENG Yu, DENG Zhi-gan, FAN Guang, WEI Chang, FAN Gang, LI Xing-bin, LI Cun-xiong, LI Min-ting

(Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology,

Kunming 650093, China)

Abstract: Taking a reductive leaching solution as the research object, the reactive behaviors between Fe, Cu(Il) and
As(III) in the reductive leaching solution were investigated thermodynamically and experimentally. The thermodynamic
calculation results show that the reactions between Fe, Cu(Il) and As(Ill) in the reductive leaching solution, which
produce both Cu,Oand CuszAs, respectively, are feasible thermodynamically. And the experimental results show that the
optimal reaction condition as follows: iron powder coefficient of 1.2, reaction time of 25 min and reaction temperature of
70 ‘C. Under the optimum conditions, the Cu and As precipitation rates reach more than 99%. The main compositions of
the residue are Cu,O and Cu;As, and the precipitates deposit in punctate form, and do not closely coat the surface of iron
powders, according to XRD and SEM-EDS analyses. Furthermore, increasing the coefficient of iron powders and
temperature can improve the Cu,O and Cu;As deposition.

Key words: reductive leaching solutions; metallic iron; reactive behaviors; thermodynamically
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