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Fig.1 Contents of scandium in laterite

during one year
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Table 1 Recovery of scandium in two key

process periods
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Table 2 Average contents of scandium in different

material phases of the HPAL process ppm
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Fig.2 Change of scandium concentrations before
and after pH change of liquid before iron

and aluminum-removal
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Fig.3 Change of scandium concentrations before
and after pH change of liquid after first-stage

iron and aluminum-removal
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Fig.4 Change of scandium concentrations
before and after pH change of liquid after

second-stage iron and aluminum-removal
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Fig.5 Changes of scandium moving proportion

when changing scandium contents in product
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Fig.6 Changes of scandium and nickel contents
in MHP products
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Scandium distribution with parameters adjustment in nickel
laterite hydrometallurgical process
SUN Ning-lei, WU Xiao, YIN Shu-yan, LYU Dong, WANG Wei-wei, LIU Cheng
( China ENFT Engineering Corporation, Beijing 100038, China)

Abstract; Although the scandium content in laterite nickel ore is not high, the scandium yield from by-product in
nickel extraction process is much higher than other scandium resources, due to the large processing capacity of
laterite nickel ore. In this paper, the typical process flow of nickel-cobalt hydroxide intermediate product ( MHP )
produced by high pressure acid leaching (HPAL) of laterite nickel ore was statistically analyzed, and the influence
of parameter adjustment of each key process position on scandium distribution was studied. The results show that the
leaching rate of scandium in the process of HPAL is very high, and it can be considered that all of them enter the
liquid phase. Scandium is mainly distributed in the first iron and aluminum removal slag, the second iron and
aluminum removal slag and MHP products. All of them can be used as raw materials for the extraction of scandium.
The distribution ratio of scandium in each phase is related to pH of the process. Reducing the pH of the solution
after the first and second iron and aluminum removal is beneficial to the enrichment of scandium in MHP products,
but it will lead to the entry of impurity elements such as iron and aluminum into MHP products and increase the cost
of subsequent refining treatment. In production, the subsequent negative effects of impurity elements should be
quantitatively considered to maximize the economic benefits.

Key words: hydrometallurgy; nickel laterite; scandium; high pressure acid leaching ( HPAL) ; nickel cobalt
hydroxide intermediate product ( MHP)
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Study on acid leaching and neutralization test of MHP

prepared from lime milk precipitation process
DONG Ai-guo', WANG Duo-dong’
(1. China ENFI Engineering Corporation, Beijing 100038, China;
2. Lygend Resources & Technology Co. , Lid. , Ningbo 315000, China)

Abstract; Regarding MHP obtained from lime milk precipitation, this paper studies the process of MHP acid
leaching with sulfuric acid as the leaching agent and neutralization of post-leaching solution by MHP based on its
alkaline features. The paper also investigates the impact of the temperature, end point pH and MHP holding time
on the leaching behavior of Ni, Co and Mn during acid leaching of MHP. The results show that leaching rates of
Ni, Co and Mn in MHP reach 99.50% , 98.84% and 38.58% respectively, with acid leaching performed at a
temperature of 85 °C , end point pH of 1. 0 and MHP holding time for 3 days. To prevent Co in MHP and Mn in
manganese hydroxide from being exposed to the air for a long time and thus oxidized, enhance the leaching rate of
Co and Mn and reduce the amount of added reductant, MHP obtained from pressure filtration shall be subjected to
acid leaching process after direct slurrying during the industralized production. Meanwhile, this paper studies the
impact of the temperature and end point pH on the metal leaching rate during the neutralization of fresh MHP. 1t is
found that Ni, Co and Mn leaching rates don’t change significantly, which reach 99.5% , 98.5% and 75%
respectively, when the temperature is between 70 °C and 80 “C and the end point pH is 2.0 to 3. 0. This process
can realize efficient leaching of Ni and Co and selective leaching of Mn in MHP, which can provided a reference for
nickel laterite project with full-process preparation of nickel sulfate by hydrometallurgical process.

Key words: lime milk; precipitation; MHP; acid leaching; neutralization; nickel; cobalt; manganese



