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Study and application of iron removal technology in

electrolytic refining of nickel
ZHANG Ying-ting, CHEN Sheng-li, LYU Zhi-zhen
(Nickel Smelter, Jinchuan Group Co. , Ltd. , Jinchang 737100, China)

Abstract: As the main material for electrolytic refining of nickel, the nickel sulfide concentrate contains massive
impurities, e. g. , iron, copper, cobalt, lead, zinc. Among these, iron is one of the major impurities during the
electrolytic refining of nickel. Currently, the electrolytic refining of nickel sulfide mainly involves two systems,
soluble-anode electrolysis and insoluble-anode electrodeposition, which produce electrolytic nickel and
electrodeposited nickel respectively. To prevent impurity precipitation at the cathode, which will affect the quality
of electrolytic nickel, it is necessary to reduce the iron content in the solution. In this paper, the thermodynamics
of iron removal precipitation of electrolytic refining of nickel is discussed, also discussed are four major iron removal
technologies used in the hydrometallurgy production of nickel, namely, neutralization hydrolysis process, sodium
jarosite process, hematite process and goethite process. In addition, the existing problems in the industrial
application of iron removal technologies in the purification process of the electrolytic refining of nickel system and in
the leaching process of the nickel electrodeposition system, together with the advantages and disadvantages of the
four iron removal methods were analyzed. A prospect about the iron removal technology based on the magnetofluid-
assisted chemical precipitation method was also provided.

Key words: electrolytic refining of nickel; nickel sulfide concentrate; iron removal technology; hematite
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mode and penetration behavior of the jet flow of the side-blown gas in the bath respectively. The ascending motion
model of jet bubbles is established based on the force condition of bubbles in the jet flow. By comparing the
experimental phenomena, the rule of different motion stages of jet bubbles is verified. It is shown by jet penetration
phenomenon and theoretical analysis results that the injection flow is the main factor affecting the side-blowing
penetration distance; when the flow is constant, the diameter of oxygen lance casts a greater impact on the
penetration behavior than immersion depth of the oxygen lance; based on this, a mathematical model of the side-
blowing jet penetration distance of circular tube oxygen lance is established, and it is known from this that the
energy change of the side-blown jet penetration distance is mainly kinetic energy conversion, which further provides
theoretical guidance for the design of oxygen lance for oxygen coal combustion smelting-separation furnace and the
optimization of bath flow field.

Key words: oxygen coal combustion smelting-separation furnace; rectangular bath; jet behavior; stress analysis of

bubbles; physical simulation



