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Table 1 Chemical composition of sphalerite concentrate

Element Zn Fe Pb In S Si Cd
Content (%, @) 46.83  7.62 241 00122 28.08 196 0.28
Element Ca Mg Al Mn As Cu Ag
Content (%, ) 0.91  0.50 0.15 023 018 032 119g/t
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Fig.1 XRD pattern of the sphalerite concentrate
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Table 2 Chemical compositions and distributions of particle
size of different sphalerite concentrate samples

Concentrate Particle size Content (%, w)
<44 um (%)  Zn Fe Pb In Ag(g/t) S
1* 95 4741 1014 195 0.011 137 29.33
2 92.2 49.25 6.97 2.00 0022 115 2883
3 95 4741 797 179 0025 122  27.93
4" 95.6 46.83 7.62 241 0.0122 119 28.08

LRSI R HELE 373 K, %14 800 r/min,
WIE L 5 mL/g, [Zn]#=0.76 mol/L, FR¥FEE/KLL H,SO.
Zn=1.27, %5}k po,=0.3 MPa, & HiI[a] 5 h. £ s
gEL L 3.
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Table 3 The result of comprehensive experiments
Leaching rate (%)

Concentrate

Zn Fe In Pb Ag
1* 96.20 62.94 95.46 0.31 0.80
2 95.46 70.75 93.37 0.28 1.91
3* 96.29 72.20 97.86 0.48 1.33
4" 94.65 59.02 97.83 0.33 1.67
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Fig.3 XRD pattern of the leaching residue

(a) 1. Sulfur; 2. Sphalerite; 3. Pyrite

(b) 1. Sphalerite; 2. Sulfur

P ORI TT 3R R LD AR U KBRS, AT
AN SE G SN R AR AR ) 10 )5 23930k
TR AL AT B KB, BEREH e (A
S AHS ST IR LR AR TR AL R R R B R OK, IR
WA BRI A, U0 D> B R A

XL B SRR I S HERERT K XRD i, R BLRHR
R ERINEERT T A E R AR AR AN, SR
SRR S ] b, B E AR, Bk
Fepb A S5 A0 E.

BB E R, EE AR N 2 AR IR
FRRAAAE, DBAERTER OB SR A, SRR A =
8, R RSERHE N SRR K R K 2, BT
WY S (RO MRS, 5 4 W i/l ELORE J4 [ 5 T A
R R (L) IO e 30, B Bk E IR v i v WL ),
(B BRI R, S R AT W
5, VWA B AR UM B0 . S EREh 4
AL, WS AT R ARG, R A R A DN B B B
YA 18, R W] IS R A AR A, (R0 5 SRR
PN 35 B SR A PR TR

Bl 4 s AR R IR S R At A P LR S B S Bk
RIS, AL RECERAR D, T35k, MIELER]
DAER], AR TCRBIEA SR O BORDIR,  HR R
ASFEIE AR SNE IR BECRRAT 100 Y Sl KT PR ) B B AR
XKW, FESERR e AR R, AR TR R AR A

AR
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Fig.4 Component of the leaching residues (200x)
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Fig.6 SEM image of sphalerite and pyrite in leaching residue, and EDX elemental scanning of Zn, Fe and S
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Fig.7 SEM image of sphalerite and sulfur in leaching residue, and EDX elemental scanning of Zn, Fe and S
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Fig.8 SEM image of pyrite and pyrrhotine in residue, and EDX elemental scanning of S and Fe
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Fig.9 SEM image of chalcopyrite and sphalerite in residue, and EDX elemental scanning of Cu,
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Fig.10 SEM image of covelline in residue and EDX elemental scanning of Cu and S
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Fig.11 SEM image of galena in residue and EDX elemental scanning of Pb, S and O
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Pressure Leaching of Zinc Sulfide in Aqueous Sulfuric Acid [J].

Oxygen-rich Leaching of Sphalerite Concentrate under Normal Pressure
CHEN Yong-giang*?, QIU Ding-fan®, WANG Cheng-yan?, YIN Fei?

(1. School of Metallurgical and Ecological Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. Beijing General Research Institute of Mining & Metallurgy, Beijing 100044, China)

Abstract: Oxygen-rich leaching of sphalerite concentrate under normal pressure in a reactor was carried out. The optimal processing
conditions were achieved as follows: particle size of more than 92% minus 44 um, temperature of 373 K, agitator speed of 800 r/min,
ratio of liquid to solid 5 mL/g, initial zinc concentration of leaching solution of 0.76 mol/L, ratio of sulfuric acid concentration to zinc
concentration H,SO,4/Zn at 1.27, oxygen partial pressure of 0.3 MPa, and leaching time of 5 h. The leaching rate of zinc was above 95%.
The technological mineralogy of sphalerite concentrate and leaching residue was studied. The results indicated that the main reaction
during leaching of sphalerite was ZnS+2H"—>Zn?"+H,S. The sulfuretted hydrogen was oxidized to sulfur.

Key words: sphalerite; oxygen-rich leaching under normal pressure; reaction mechanism



