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Table 1 Chemical composition of laterite nickel ore leaching residue (mass percent) "% %
R P Fe Ca Si Mg Al S Cr Ni Mn
No. 1 49.90 0.23 — 1. 56 0.35 1. 56 1.71 0.32 0.07
No.2 47.82 0.49 1.39 1.45 3.70 2.32 0. 46 0.19 —
No.3 51.38 0.03 3.72 0.34 2.26 2.01 2.86 0.16 0.22
No. 4 53.76 0.02 0.91 0. 06 0.74 2.16 1. 86 0.03 0.36
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Table 2 Phase composition of laterite nickel ore

leaching residue' " ~'*’

RS HAZH A
No. 1 HERH (Fe,05) , fiEBRER (CaSio, - Al, (Si0;)5)
No. 2 IR (Fe, 04 -H,0) , KRR (AL, 0, -Si0,)
No. 3 HH (Fe, 05) , ANE T Si0, , BEFRER
No. 4 TRERDT  RBL ARRAR A A, A3
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Table 3 Comparison of products obtained from magnetization roasting-magnetic separation

process of laterite nickel ore leaching residue

o s Kipe WER ®IEF RME REER PET BRIk Bk 2%

L/ C 25 MR/%  TFe/% &R/ % /% B/ % TR/ % Sk
No. 1 HEEE:IE 7R Sz /] 800 EIDARCS 2 40. 96 2.96 57.09 81.48 0.28 [18]
No.?2 g R A 750 TCHHIHE 20 49.90 1.56 64. 00 94. 00 0.16 [13]
No. 3 RIAE T K2 775 2R 4 53.76 2.16 69.26 90. 83 0.18 [16]
No.4  JLBHA A4 JRITF5E B 800 AKJE 25 47.82 2.32 63. 06 95. 41 0.12 [14]
No. 5 QU IR 800 Sk — 51.38 2.01 68.77 95.15 0.12 [15]
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Research progress on resource utilization of leaching residue of laterite nickel ore

XU Guoli,

XU Xiaofeng, LI Chong, LI Guangjian, LI Shuchao, HUO Qianyu

( China ENFT Engineering Corporation, Beijing 100038, China)

Abstract; After the high-pressure acid leaching process for extracting nickel and cobalt from laterite nickel ore, a

large amount of waste residue is produced, which contains valuable elements such as iron,
manganese, chromium, and rare earths.
60% , primarily existing in the form of hematite.

complex mineral distribution relationships,

Among them,

However,

iron is a dominant resource,

and high sulfur content,

nickel, cobalt,

with a content of 40% to

this residue is characterized by fine particle size,

making it extremely difficult to process.

Currently, the main disposal method for leaching residue of laterite nickel ore is tailings pond storage, which not

only incurs high construction costs but also wastes resources and poses significant risks of dam failure. Research on
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treatment methods for this residue primarily focuses on producing iron concentrate, molten iron, construction
materials, and high-value-added materials. The magnetization roasting-magnetic separation method for producing
iron concentrate offers advantages such as low energy consumption and simple processing, but the challenge of
comprehensive tailings utilization remains unresolved. The reduction smelting method for producing molten iron is
highly operable and achieves high recovery rates for iron and sulfur, but it suffers from high energy consumption,
and its economic viability fluctuates with iron ore prices. The preparation of construction materials from leaching
residue is simple and suitable for large-scale production, but it remains at the experimental research stage due to
limitations imposed by the residue’s composition and properties. The production of battery materials from leaching
residue offers high resource utilization and significant product value, but it involves lengthy processes, high acid/
alkali consumption, and high equipment requirements. Finally, this paper puts forward suggestions for future
resource recovery and utilization of leaching residue: broaden comprehensive utilization pathways by co-processing
with other industrial waste to achieve waste treatment with waste; strengthen technological coupling and innovation
to improve overall utilization efficiency; and develop new technologies, reagents, and equipment to promote high-
value utilization of leaching residue.

Key words: laterite nickel ore leaching residue; resource utilization; hematite; iron recovery; construction
materials ; battery materials; high value utilization; cooperative processing
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