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Table 1 Main chemical components of zinc

acid leaching residue %

Zn Fe Pb Mg As Cu Ca S Ag”

20.86 24.10 1.98 1.30 0.52 0.39 1.33 6.47 142

* AL g/t
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Fig. 1 XRD pattern of zinc acid leaching residue
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Fig. 2 SEM images of zinc acid leaching residue
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Table 2 Main chemical components of waste

electrolyte from zinc smelting g/L
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Table 3 Main chemical components of zinc

concentrate %

Zn Fe Pb Mg As Cu Ca S Ag”

47.86 13.25 0.20 0.50 0.10 0.78 0.68 30.22 70

Zn*t  H,SO; Mn?" Mg?t Fe't As"T  Ca’t ClT

47. 86 164 3.98 15.30 0.01 0.0002 0.33 0.3

B LR A o R . BRSO = F
SRR R A b A A B BB 8 A
T VI LB BE AR, RN AR 3. & Ml

* . BN g/t

1.3 RWiEEE5HE

TR 1 - ) BR Bl 5 e RN 28 Rl B T AL
BT BR 2 WD i i N2 5 (2XZ-4 AL, WL e s
RWFEAHE] D G4 (01- T AL, b ut
HiKOEI BEI7PAAR)) s

B — 5 R PEIR 12 1 FVEEAE 0 A W ) 3R B v
FR I 2, AR Al R T O A B IR A, T
T I 42 T B A 1 0 L Y 3 DR iR Y — 2 T
BRGS0 K s — g i 22 BER R FHE A
FELAS TS A8 IERGE ST 5 B 8 SRR 2 B
FKBEEANIEIS , AT — Bosn iR AR = 1 45 =
R EE 90 °C W28 s iR o fe VR FE 110 g/ L g s
] 2 h, Z 5 #EAT W 4 85, R i T AR 25 B 1
JKUEFEAHNUE . # T 55 “CF T4 12 h, HlFEFRE (1%
aHT.

K R WIS 3 66 BE 1 CAAS) | LG &
EB TR K AL ACP) U 22 U8 5 4% 8 L8k
PEAEAM IR S a . IR AR KR RE 43 R
FH A A AR AN 5 75 | % R - AR Ab 308 D o kR
EDTA % % 1k #E47 R
1.4 KIGRE

NG fi 2 R BE A3 BT Al R B IR B IR T AR A
UYL R NN O B TR U - =23 2
Wl . HH S B X R R B R A e TR AR
AT M 8 1 B g R S B, AR
R A .

ZnFe, O, +8H =——=7Zn"" +2F¢*" +4H, 0, (1)

IR T2 0 BE A AT AT AL, Fe® ™ B 1 Wk B T v
M ZnFe, O, 43 i s N3h 712 f8 BE 43 vl R0,
TERRR BF A5 M AR A& T BOn R R B HE 5 30
ORI AR, MM Fe' " #4b ol Fe* ',
RE 2 fift A D72 1 A il /8 T, T e T BE P A FA T
2Bl 2 05 T A SN A AR A R B R Y HE B )
MU ACEAE IR IR RIET B DL Zn® T B A




44 5 5 AT

S HTRERS U 8 IR AR R T A I R -+ 615 -

.5
VS [FB ST B A o R BT . FERE T S
AR B 2 (D) () BRST #EFT1H5, ZnS 3 R
Fe' " By B s 2 H -

ZnS+2Fe’t =—=2Fe*" +Zn* 4+ Sv, (2)
HAEWB MRS T WE MG A GG AG =
51. 062 kJ/mol ., MBIEA X AG® =nEF, i[5 H .

E°(S,Zn*" /ZnS) = 0. 265 V; (3)
E°(Fe' /Fe*" )=—0.771 V. (4)
RN - A g A K o] 3 T A0 A =R
_ uEF
lg K, = 5 amn = 17.09. (5)

XF (2, H K, =2 J[FeT P/
[Fe'" 7, M HUCBE B 13 £ 4 0. 1 mol/L K,
[Fe*" J/[Fe'" J=10"",

AT IR 2E TS AT A, SR ZnS W]
AR HLIA SR Fe' ™ L 38 i k) 5 48 TH R, fe it
— DR R R A A A L SR TE SO (2) A, Y LA
FERRFEUMMBTIEIEE B A THE T, Bl
b R A UK IR B 09 43 i, DL B Bk IR B 43 il I =
Mg x T BERE o 0 S AR M AE T L2 A IR RE
FHE AL HE

2 HBRAERSITIE

2.1 BHASBEXMELSRESHNEMW

o] o B 0 A - RN TR 110 °C I AR AR
B8/ B 400 r/min, BERE I A &K
B 1.1 A%, ORI IA] 2 h, 28N B X
Bk VH SR 25 RN R 3 TR

85 —a— Zn

—e— Fe
—&— Cu

20 25 30 35 40
AEBRE/ (g LY

B3 BHASBEXN#E. K ARHENN
Fig.3 Effect of final acid leaching on leaching rates

of zinc,iron,and copper
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Fig. 4 Effect of reaction temperature on leaching

rates of zinc,iron,and copper
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Fig. 6 Effect of zinc concentrate addition on Fe’*

mass contentration in leaching solution
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Fig.7 Effect of reaction time on leaching

rates of zinc,iron,and copper
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Table 4 Comprehensive test results

2R/ %
g 75
Zn Fe Cu
1 82.85 73.65 72.45
2 83. 89 73.65 71. 64
3 83. 40 73.77 71.75
4 82. 10 73. 89 71.88
Yy 83. 06 73.74 71.93
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Table 7 Analysis result of main chemical components

%5 MEAESHBHNIENSZRSSNER of hot acid leaching solution g/L
Table 5 Analysis result of main chemical components of Zn*" Fe?* Feit Cu?” As®T In®"
micro pressure reduction leaching residue % 62.53 15,43 5. 83 0. 77 0.21 0. 061
Zn Fe Pb Mg As Cu Ca S Ag”
=1 3; 'y 24 b
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« B g/t Table 8 Analysis result of main chemical components
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Fig. 8 XRD pattern of micro pressure reduction
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Leaching of Valuable Metals from Zincic Acid Leaching Residue by Micro-Pressure

Reduction of Zinc Concentrate
YU Lingfei,ZHU Beiping,ZHANG Zelin,SHI Xianguo,CHEN Xianyou
Yunxi Wenshan Zinc Indium Smelting Co. ,Litd. ;Wenshan 663700,China)

Abstract: For zinc acid leaching residue, the reduction leaching of zinc, iron and copper and the
enrichment of lead and silver were studied by using zinc concentrate as the reducing agent and zinc
smelting waste electrolyte as the leaching agent under micro-pressure conditions. The micro-pressure
reduction leaching residue was then leached with hot acid. The effects of various factors on the two-
stage leaching were investigated. The results show that the optimal conditions for micro-pressure
reduction leaching are pressure of 0. 2 MPa,final acid concentration of 35 g/L.,reaction temperature of
100 °C,liquid volume to solid mass ratio of 8/1,zinc concentrate addition of 1.1 times the theoretical
amount,stirring speed of 400 r/min,and reaction time of 2 h. The micro-pressure reduction leaching
residue obtained under these conditions was leached with hot acid at 90 °‘C and a final acid
concentration of 110 g/L. for 2 h. The total leaching rates of zinc,iron and copper after the two-stage
leaching can reach 95.81%,92.67% and 92. 63% ,respectively,and the residue rate is 24. 61% of the
zinc acid leaching residue,which can achieve the reduction of the residue. Lead and silver are enriched
in the hot acid leaching residue,with a sulfur mass {raction of 23. 42%. The leaching residue has a high
content of valuable metals and strong potential for self-heating. The method utilizes the reducing
property of zinc concentrate and the oxidizing property of Fe'" in the zinc acid leaching residue
leaching solution to achieve efficient and comprehensive recovery of zinc acid leaching residue,and has
certain application and promotion value.
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