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Oxidized leaching selenium from Ni-Mo ore smelter dust in
mixing solution system of H,SO,-HCI-H,O

HOU Xiao-chuan" 2, GAO Cong-jie', XIAO Lian-sheng', ZHANG Qi-xiu', ZENG Li', CAO Zuo-ying'

(1. School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China;
2. Jinchuan Nonferrous Metals Corporation, Jinchang 737100, China)

Abstract: The thermodynamics of oxidized leaching selenium from Ni-Mo ore smelter dust in mixing solution system of
H,S0,-HCI-H,0 was analyzed, and a novel process and its optimum parameters for leaching selenium from Ni-Mo ore
smelter were determined. Both Ni-Mo ore smelter dust and its leaching residue were characterized by XRD. The results
show that, under the optimum conditions, the leaching rate of selenium reaches 98%, and the selenium in leaching residue
is only 0.16% (mass fraction). The selenium in smelter dust exists in the form of elemental selenium, but no selenium and
its compounds are detected in leaching residue. The leaching residue is mainly composed of SiO,, CaSO,, Al,SiOs,
As,05 and KAISi30g, which indicates that the leaching of selenium is almost complete.
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Fig.1 XRD pattern of Ni-Mo ore smelter dust
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Fig.2 SEM image and EDS spectra of Ni-Mo ore smelter dust: (a) SEM image; (b) EDS, point 4; (c¢) EDS, point B; (d) EDS, point C
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Table 2 Main chemical reactions of oxidized leaching

selenium from Ni-Mo ore smelter dust

No. Chemical reaction AG®/(kJ-mol ™)
1 SeO,+H,0=H,Se0; —17.82
2 Se0,+4HCI=SeCl4+2H,0 28.73
3 Se+2H,S0,=H,S¢0;+H,S0;+S0O, 27.63

3Se+4NaClO;+H,SO,4+10HCl=
3H,5¢05 NSO 6CL 2NaCIH 3,0
5 H,0+Cl,=HCI+HCIO —105.39
6 2HCIO+Se+H,0=H,Se0;+2HCI —290.97
7 3HCIO+Se+H,0=H,SeO4+3HCI —356.99
3
3.1 Se
0.15 mm

6 mol/L 1:1
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20F . —
s —85°C comprehensive conditions(g/L)
, J TR C No. Se As Al Fe Mo  Ni
0
30 60 9 120 150 180 1 281 781 042 158 069 03l
Time/min
2 262 746 0.47 1.63 0.58 0.42
9 Se
. . . 3 2.65 8.03 0.54 1.70 0.64 0.39
Fig.9 Effects of leaching temperature on leaching rate of Se
4 Se
Table 4 Experimental results of leaching selenium from Ni-Mo ore smelter dust under comprehensive conditions
Smelter dust Leaching solution Leaching residue Leaching rate/%
No. " Mass/ Secontent/ Volume/ Concentration/ Mass/ Se content/ Slag rate/ Calculating  Calculating
g % mL (gL g % % with solution with slag
1 20 5.47 380 2.81 6.44 0.17 32.20 97.60 99.00
2 20 5.47 410 2.62 6.50 0.20 32.50 98.19 98.81
3 20 5.47 400 2.65 6.63 0.14 33.15 96.89 99.07
Average 32.62 97.56 98.97
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Table 5 Main components of leaching residue from Ni-Mo . .
SIOZ CaSO4 AlelOS ASZO3
ore smelter dust (mass fraction, %) .
KAISI308 Se
O Al Si S Ca Fe
47.80 3.46 22.22 9.32 9.44 2.52
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