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Research on preparation of zinc sulfate from volatile zinc hypoxide by

pyrometallurgical zinc-containing dust sludge
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Abstract: In order to realize the high-value utilization of zinc-containing dust and sludge the zinc hypoxide volatiled from
the pyrometallurgy of zinc-containing dust and sludge is used as raw material and the research on preparation of zinc
sulfate by sulfuric acid leaching zinc hypoxide is launched. The results show that under the conditions of sulfuric acid mass
fraction of 22.42% leaching time of 20 min liquid-solid ratio of 2. 5: 1 and stirring speed of 300 r/min the mass fraction
of Zn in the residue decreases from 61. 17% to 2.61% the mass fraction of Pb increases from 5. 86% to 34.24% the
mass concentration of Zn ions in zinc sulfate solution is as high as 243. 01 g/L and the mass concentration of Pb ions
reduces to 1. 50 g/L. The zinc sulfate solution obtained by the test obtains zinc sulfate products with purity greater than
99% under the conditions of the crystallization temperature of 20 °C and the crystallization time of 60 min while the
prepared zinc sulfate products meet the quality standards of feed additive zinc sulfate.
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Table 1 Main chemical composition of zinc hypoxide before and after washing %o
7Zn Pb Fe K Na Cl P CaO MgO AL O, Si0,
54.25 5.08 4.09 4.01 0.38 8.52 1.95 0.01 0.54 0.16 0.18 0.55
61.17 5.86 4.80 0. 69 0 3.12 1.92 0.01 0.59 0.17 0.20 0. 64
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Fig. 3 Effect of stirring speed on zinc leaching
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Fig. 4 Effect of leaching temperature on zinc leaching
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Fig.5 Effect of leaching time on zinc leaching
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Table 2 Main chemical composition of zinc
sulfate products %
ZnSO, Fe K Cl Pb
1—7ZnS0, *7H, 0.
99. 09 0.07 0.02 0.01 0.02
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Fig. 10 XRD pattern of zinc sulfate products
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Fig. 11 SEM-EDS of zinc sulfate products

3
(1) Cl
Zn o Cl
8.52% 3.12% Zn
54.25% 61.17% -
(2)
o 22.42% -
20 min- 2.5:1.
300 r/min
20 C 60 min
99%
( GB/T 25865—2010) »
1

J. 2019 54(3):9-17.
SHANG Haixia LI Haiming WEI Rufei et al. Present sit—
uation and prospect of iron and steel dust and sludge utili-

zation technology J . Iron and Steel 2019 54(3):9 —17.

J. 2010 29(4) : 56 -62.
SHE Xuefeng XUE Qinguo WANG Jingsong et al.
Comparison of comprehensive utilization and related
treatment process of zinc dust in iron and steel works

J . Tronmaking 2010 29(4) :56 - 62.

J. 2021 46(5) :86 —92;98.
WANG Zihong RUAN Zhiyong QIANG Qiang et al.
Research on pyrometallurgical separation zinc and iron
from zinc-bearing dust in steel plant J . Sintering and
Pelletizing 2021 46(5) : 86 —92; 98.
( 98 )



98

48 3

BI Chuanguang LONG Hongming CHUN Tiejun et al.
Effect of MgO mass fraction on the properties of oxidized

pellets J . Iron & Steel 2017 52(7) :22 -26.

selfreduction process of cold-bonded briquettes made
from zinc-bearing dust at high temperature J . Journal of

Iron and Steel Research 2020 32(7) : 626 —632.

39; 46.
YIN Xue LI Shaoming YAN Chengren. Prediction model
of sintering end point based on GA-PSO-BP neural

9 . w( MgO) network J . Sintering and pelletizing 2020 45(6) : 35 -
J. 2019 54(10) : 17 -22. 39; 46.
PAN Xiangyang LONG Yue LI Shenzi et al. Influence of 12 .
w( MgO) on the metallurgical properties of flux pellets J. 2018 43( 1) :50 -56.
J . Tron & Steel 2019 54( 10) : 17 - 22. HAN Chuangchuang LI Jie YANG Aimin et al. Analysis
10 . MgO on influencing factors of magnesia fluxed pellets strength
J. 2020 41(1):113 -118. J . Sintering and pelleting 2018 43( 1) : 50 - 56.
LI Shenzi LONG Yue PAN Xiangyang et al. Influence of 13
MgO on the metallurgical properties of acid pellets J . D . : 2018.
Iron Steel Vanadium and Titanium 2020 41( 1) : 113 - ZHANG Mengyu. Calculation of wake effect of wind tur—
118. bines based on Gaussian distribution model D . Beijing:
11 GA-PSO-BP North China Electric Power University 2018.
J. 2020 45(6):35 -
19 ) J . 2022
4 47(3):73 -82.
J . 2010 28(4) :83 - ZHU Deqing HOU Mingzhou YANG Congcong et al.
87. Research on composite binder to improve drying thermal
GUO Yuhua ZHANG Chunxia FAN Bo et al. Analysis stability performance of zinc-containing dust agglomerates
and evaluation on utilization ways of zinc-bearing sludge J . Sintering and Pelletizing 2022 47(3) :73 - 82.
and dust from iron and steel enterprises J . Environmen— 8
tal Engineering 2010 28(4) : 83 —87. J. 2018( S1) 1125 - 127;71.
5 ZHANG Yasen MENG An. The practice and exploration
] . 2005( 1) : 68 —71. of zinc dust production in bottom furnace J . Metallurgi—
WANG Xuesong FU Yuankun LI Qinyi et al. Zinc dis— cal Equipment 2018( S1) : 125 - 127;71.
tribution and balance in blast furnace J . Journal of Iron 9  CHUN Tiejun ZHU Deqing. New process of pellets-met—
and Steel Research 2005( 1) : 68 —71. allized sintering process( PMSP) to treat zinc-bearing dust
6 from iron and steel company J . Metallurgical and Mate—
T . 2020 32(7): rials Transactions B 2015 46( 1) :1 -4.
626 - 632. 10
WANG Fei MAO Rui MAO Shendong et al. Analysis of J. 132(10) 138 —44.

LIU Chao ZHANG Yuzhu WANG Feng et al. Research
status and prospect of multi-source metallurgical dust

recycling J . China Metallurgy 32( 10) : 38 —44.



