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Impact mechanism analysis of copper to sulfuric acid ratio on the

electrolytic cathode copper quality
ZHU Hong, HOU Jie-qiong, LI Zhong-jian, YANG Fu-rong, WANG Li-yuan, LU Wei-ning
Abstract; The copper to sulfuric acid ratio is a key index to affect normal production of copper electrolysis. The
imbalance of copper to sulfuric acid ratio can easily intensify the polarization of concentration, enhance the concen-
tration of impurity ions and thereby affect the cathode copper quality. This paper tracks and investigates the trend in
the variation of copper ion concentration, sulfuric acid concentration and concentration of As’*, Sh** | Bi’* and
Ni** in different areas and at different time during the copper electrolysis process as well as corresponding cathode
copper quality, analyzes the impact mechanism of copper to sulfuric acid proportion on cathode copper quality, and
draws the conclusion as follows. Imbalance of copper to sulfuric acid ratio will intensity the enrichment of impurity

ions and facilitate formation of granules on the surface of the cathode copper. A proper ratio of copper to sulfuric
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acid can improve the appearance quality of cathode copper; insufficient volume of purified electrolyte will accelerate
the hydrolysis of various salts in the electrolyte and cause imbalance of copper to sulfuric acid ratio, while increas-
ing the volume of purified electrolyte is beneficial for maintaining normal copper to sulfuric acid ratio. The fine
property of electrolyte and uniformity of ion concentration can be improved by the means of enhanced electrolyte
convection, which prevents the imbalance of copper to sulfuric acid ratio in the electrolyte ; when the size of impuri-
ty ions in the electrolyte is large, the copper to sulfuric acid ratio shall maintain in the range from 0. 25 to 0. 3.
Key words: copper electrolysis; copper to sulfuric acid ratio; polarization of concentration; concentration of impu-
rity ions; cathode copper quality; volume of purified electrolyte; enhanced convection

S N N
(L35 28 1)

concentrate processed by oxygen-enriched side-blowing smelting technology from four aspects, namely composition
of raw materials, process flow, main equipment and production operation. And the practice proves that the oxygen-
enriched side-blowing smelting technology boasts technical advantages, including capability of handling gold-copper
concentrate with a high arsenic content, high direct metal recovery rate and high-grade arsenic recovered from off-
gas. Good production effects have been obtained after optimization and improvement of issues in the practice such
as large slag output, short service life of the top of copper bath and slag bath, production of foaming slag and inade-
quate monitoring of furnace body expansion. This practice sets an example of complex arsenic-containing gold-cop-
per concentrate processed by oxygen-enriched side-blowing smelting technology for the same industry.

Key words: complex arsenic-containing gold-copper concentrate ; oxygen-enriched side-blowing smelting technolo-
gy; oxygen-enriched bottom-blowing smelting technology; composition of raw materials; process flow; technical
renovation measures; production operation
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