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Fig. 1 XRD pattern of germanium-rich zinc

concentrate
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Fig.2 SEM images (a) — (b) and surface scanning images
(¢)— (f) of germanium-rich zinc concentrate
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Fig.3 Total spectrum of EDS surface scanning of

germanium-rich zinc concentrate
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Fig. 4 Leaching rates of zinc and germanium under

different leaching temperatures

Y & 4 AT AT 35 R R LB IR HE R ) 5 T
RSB BE BER R B T T 2 R e T S R
G IREE N 130 CTHE 160 CHE 4 4812 H R
3N 80. 73% .53, 49 % FF = 99. 98%.89. 42 % ;
EHE— TR E 170 C. 8 R IR %R
90.33% .72.85% . it BE Xt S IR R R R
A 2205 THFZ R 35 BE T TR B A R T RN v
it I b 2 R FLR B Ao s D) AT RE 23 I Fe
(R 7K A DTTE " I 1T e S 80Uk 1L S 2k Ak A W Dl vE
ey ol W B B o0 R A S  BeAh, R R
A BT AN 15 P B 2 sl At Ak G 4 o DT 400 7]
Bl 2747 1R RO BB W pIL L B S A
B 160 T,

2.2.2 EHAEIEERHEN

TE B B2 9] If T o ok FE 180 /L= i i
160 °C .t £ 600 r/min. ¥ [ & B &
8/1. 443k 1.2 MPa, KJRZE 1 g &1 F . 0F 5

N

¥



£ 34 - TR

2026 4F 2 A

I X A REIR I R S5 RS
FoR .

100
NN
e <
H
X 80 -
—e—7n
—a— Ge
70 1 1 1 1 ]
30 60 90 120 150 180
12 i B /8] /min

5 AEZHEETHE FESHE
Fig. 5 Leaching rate of zinc and germanium under

different leaching times
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Fig. 6 Leaching rate of zinc and germanium under

different initial sulfuric acid concentrations
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different oxygen partial pressures
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Fig. 8 Leaching rate of zinc and germanium under

different sodium lignosulfonate additions
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Fig. 9 Leaching rate of zinc and germanium under

different liquid volume to solid mass ratios
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different stirring speeds
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Synergistic Leaching of Zinc and Germanium from Germanium-rich Zinc Concentrate

FENG Zhichao' ,PANG Peiyan’,JIANG Xuexian®’, HE Guixiang®,
ZHOU Jierong®,LI Zhonglin', LI Yibing'

(1. College o f Materials Science and Engineering ,Guilin University of Technology ,
Guilin 541004 ,China;
2. College of Metallurgical and Resources Engineering ,Guilin University of Technology
at Nanning , Nanning 530001,China)

Abstract; The leaching of zinc and germanium from germanium-rich zinc concentrate by oxygen
pressure leaching process was studied. The effects of key factors such as the initial acidity of sulfuric
acid, reaction temperature, leaching time, oxygen partial pressure, sodium lignosulfonate addition
amount, liquid volume to solid mass ratio, and stirring speed on the leaching rates of zinc and
germanium were systematically investigated. The optimal process conditions for oxygen pressure
leaching are determined through single-factor experiments as follows:leaching temperature is 160 C,
leaching time is 150 min, initial acidity of sulfuric acid is 160 g/L, partial pressure of oxygen is
1.2 MPa,addition amount of sodium lignosulfonate is 1 g,liquid volume to solid mass ratio is 8/1,and
stirring speed is 600 r/min. Under the conditions,the germanium leaching rate reaches 94.86 % and the
zinc leaching rate reaches 99.98%. Compared with the traditional atmospheric pressure leaching, the
optimized oxygen pressure process can increase the germanium leaching rate by more than 15%,
shorten the leaching time by 40% ,and also avoid the emission of high-concentration H,S gas,reducing
environmental pollution and providing a technical reference for the comprehensive utilization of
valuable elements in zinc concentrate.

Key words: germanium-rich zinc concentrate;oxygen pressure leaching;zinc;germanium;sulfuric acid



