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1.1 #RE{EE

KR EVVE RSB KR 10 B B S 2B S50
JkEe AR O 5 R B R H U 5 4
B TARIE T R B % (ICP-AES, PS—6, Baird, USA)Jl
S, WHIRIARR I X 52T T (XRF, S0902724,
Rigaku, Japan)JEATI5E . B 1 Frs b &80 2 A fe
() XRD #%. &1 aJEn, B0 i S S D R
7 (SbyS3), KA (FeS,), HilP(FeAsS)FikAi. )
I SRR 1R, MWEERATLLE W, 5 h
FEICE N i B WAL, 454 XRD M1 ICP
SERATH, AT R SR A B A A

R 48 AH DS H 5 22 4] Sb-S(C1)-H,0 & HL i —pH
EIRT, MR AT LA T 3R P (e(Sb)=0.05 mol/L,
¢(Fe)=0.1 mol/L, ¢(S)=0.1 mol/L, ¢(C1)=4.0 mol/L,
c(As)=0.01 mol/L) FISLIH#AE41F, BoE pH {HIE [
H=1.5~3.0, &5 2. I 2 w750, B R
W BN N T RERS, na(D~6)Fn, HHTE
B A A R TR B A N R AR E NVt o—pH

BT %0, SLAAN A bR HE R I LA iy T A
1 KRN TF 74 um FEA IR K5

Table 1 Compositions of antimony-bearing complex sulfides

ore with particle size less than 74 pm (mass fraction, %)

Sb Fe As S K Al Ca  SiV

42 19.6 723 207 039 136 038 20.35

1) By X-ray fluorescence spectrometric analysis (XRF).
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Fig. 1 XRD pattern of antimony-bearing complex sulfides ore
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Fig. 2 ¢—pH diagrams of Sb-S(Cl)-H,O system(a) and
Fe(As)-S-H,0 system(b)
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2, b F ORI SOT HAT m ARG AL K LA, A
WG RT AR S N 0 B O3 Al O, 1 BB AL LA
K Fe* il Sb™ Al #:44k

Sb,S3+2iCl +3H+120,=—3HSO0, +2SbC1>+120, (1)

FeS,+H,0+70;=Fe*"+2HSO, +70, )
2FeAsS+3H,0+4H"+50,=
2Fe*+2H;As05+2H,S04+20, 3)

Sb,S5+2iCl +6H +30,==3S+2SbCl; +3H,0+30, (4)
FeS,+2H"+0;=Fe*"+258+0,+H,0 Q)
2FeAsS+H20+4H*+3O3=2Fe2*+2H3AsO3+ZS+202 (6)
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Fig. 3 Leaching rate of antimony by ozone gas at different

temperatures
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Fig. 4 XRD pattern of leaching residue after leaching process
at 85 C
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Fig. 5 Fitting plots of 1—(1—x)
ki/ko[1-(1-x)*] vs time (b) at di

3 vs time (a) and 1-(1-x)"+

fferent reaction temperatures
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Fig. 6 Arrhenius fitting plot for antimony leaching from

complex sulfides ore by ozone gas
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Fig. 7 Leaching rate of antimony by oxygen gas at different

temperatures
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SN PR LBE A 16.05 kJ/mol.
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Fig. 8 Plots of 1-(1—x)"*+k/kp[1—(1-x)**] vs time at

different reaction temperatures
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Fig. 9 Arrhenius fitting plot for antimony leaching by oxygen

gas
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Mechanism of synergistic oxidation leaching of
antimony-bearing complex sulfides ore by ozone

GUO Xue-yi"2, XIN Yun-tao"2, WANG Hao" %, TIAN Qing-hua'?

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. Cleaner Metallurgical Engineering Research Center, Nonferrous Metal Industry of China, Changsha 410083, China)

Abstract: Antimony-bearing complex sulfides ore was processed by oxidation leaching in hydrochloric acid with ozone
gas as synergistic oxidant. Leaching behavior at different temperatures was studied, leaching mechanism was analyzed by
leaching kinetics combined with indirect oxidation. The results show that antimony in complex sulfides ore could be
effective extracted by synergistic oxidation under certain conditions, and the leaching rate of antimony increases with the
increase of temperature. Compared with the leaching process with oxygen gas as oxidant, leaching process is efficiently
improved by synergistic ozone. Kinetic analysis shows that ozone directly influences the process and promotes chemical
reactions, where the leaching process shows different control step and parameters of kinetics model.

Key words: ozone; antimony-bearing complex sulfides ore; synergistic oxidation; antimony leaching
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