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Tale.1 Liquid density-boiling point gradient of

copper sulfate solution before evaporation

‘%’Efg/(g'cm’z) L I=VA
1.21 100
1.22 100
1.32 103
1.34 104
1.36 106
1.38 107
1.40 108

R2 AKABORSESERR
Tale 2 The relationship between liquid boiling
point and vacuum degree of copper sulfate

solution before evaporation
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Fig.1 Three-effect mixed flow vacuum evaporation process of copper sulfate electrolyte
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Fig.2 Control system hardware configuration and network system
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Table 5 Liquid composition of copper sulfate

solution before evaporation

S5y S8/ (g L) | FES 80 (g L))
H,S0, 166. 1 Bi 0.20
Cu 46. 57 Fe 1. 54
As 6.43 Te 0.015
Ni 17.18 cl 0. 054
Sh 0. 40
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Table 6 The parameters of three-effect mixed flow

vacuum evaporation process parameters
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Table 7 The technical indicators of three-effect mixed flow vacuum evaporation production technical indicators
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Table 8 Composition and properties of copper sulfate secondary steam condensate water
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Table 9 Comparison of impurity content of copper sulfate products by atmospheric evaporation

process and three-effect evaporation process %0
b2 By As Pb Fe Zn cd Sh Bi
WK 0.007 2 0.002 2 0.113 0.21 0. 166 0. 000 039 0.004 8 0.000 92
ERIEK 0.0012 0.004 3 0.115 0. 265 0. 058 <0.000 1 0.0022 <0.000 1




2023 4 HE 2 ) FATYESE ;5 AR R — ORI LS 28R BOR - 65 -
96.31 " 0.016
| | .\

96.2 - 0.014 + —a
96.11 A .

S Eonu—

= =

= 96.0F . %1

H 2 0.010
959+
05.8 _\ 0.008
95.7 1 1 L L Il 1 1 1 1 ] 0.006 1 1 1 1 1 1 1 1 I

6 7 8 9 10 11 12 1 2 3 6 7 8 9 10 11 12 1 2 3 4

VERG)
(a) ZHERE T ZHERY £ M

At
(b) ZE KT LHIRIAKATEY)

B3 R L T AR A0 AR & s 2k

Fig.3 The change curve of main grade of copper sulfate and water insoluble content by

three-effect mixed flow evaporation process
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Table 10 Comparison of similar technologies at home and abroad
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Three-effect mixed flow vacuum evaporation technology for copper

sulfate solution in copper electrolytic process
WANG Youwei, LUO Jinsong, ZHONG Zhong, ZENG Wenbing, WANG Wei, YANG Yong
(Southwest Copper Branch, Yunnan Copper Co. Lid. , Kunming 650102, China)

Abstract; Electrolyte evaporation concentration-cooling crystallization is widely used in copper smelting industry to
produce copper sulfate by-products, which is an important purification means to adjust the balance between copper
and acid in copper electrolysis process. Common problems such as low evaporation efficiency, long evaporation time
and high single steam consumption exist in conventional atmospheric evaporation of copper sulfate. Based on the
analysis of the material properties of copper sulfate and the relationship between boiling point and vacuum degree,
Southwest Copper Branch has developed a three-effect mixed-flow vacuum evaporation concentration technology for
copper sulfate and successfully industrialized. This technology realizes the automatic control of copper sulfate
evaporation process, greatly improves the evaporation efficiency of copper sulfate, reduces the steam consumption
by 45% , and recovers the secondary steam condensate 120 m’/d, creating an annual economic benefit of more than
3 million Yuan. The evaporation system runs well, the quality of copper sulfate products is stable. It has
advantages such as high efficiency, energy saving, environmental protection and fully automated production of
copper sulfate, which solves the common problems in the industry and has the value of popularization and
application.

Key words: copper electrolysis; the balance between copper and acid; copper sulfate crystallization; multi-effect

evaporation technology; vacuum evaporation; three-effect mixed flow process; energy-saving



