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Table 1 Particle size distribution and Ni, Fe grade of

raw ore
BLE 439 /mm FERI%  Ni i il% Fe (i ii/%
3.00~5.00 4231 0.98 25.86
1.00~3.00 31.80 1.35 30.21
-1.00 25.89 1.32 32.14
At 100.00 — —
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Table 3 XRF analysis results of raw ore (mass fraction) %
JLHR Ni Fe Mg Si Al Cr Mn Ti
i 1.83 439 7.48 9.41 1.87 1.62 0.790 0.0801
JLE Ca 7n v Ho Cu Cl S As, P
T 0.204 0.0484 0.0204 0.071 0.0205 0.0559 0.157 <0.01
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Table 4 Quantitative analysis results of raw ore

(mass fraction) %
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Fig. 1 The XRD pattern of laterite nickel ore
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Table 5 Semi—quantitative analysis results of raw ore

(mass fraction) %
%y NiFe,0,  MgSi,0(OH), FeOOH)  Si0,
GRS 8.1 38.5 324 15.2
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Fig.2 The intergrowth characteristics of minerals in raw ore
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Fig. 3 SEM-EDS images of nickel and iron in raw ore
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Fig.4 Schematic diagram of mineral composition and mineral correlation system
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Table 6 The calculation results of nickel distribution in various minerals (mass fraction) %

UR/EA S W Pyhk AR i R 42 fk B AT
BRI A7 44.84 1.02 0.004 574 40.63
EDIN¥E) 18.65 1.85 0.003 450 30.64
T 18.87 0.96 0.001 812 16.10
IR 3.88 0.22 0.000 854 7.59
E3 /X 5.56 0.98 0.000 545 4.84
L2 7R0N 2.07 0.11 0.000 023 0.20

HoAbw — — — —

At 0.011 258 100.00

1 350°CH , R 7= W v B A o A7 R AR A [ A R [l SR AL R 5L | TR 38 B MK 87, 96% T2
AR AR I BE B A SRR R TR E AN (H R BT 92, 39%, Bk MR H 80. 48% A & 80. 19% , HiJF A
LT BER BT B PR AR LS AT, R R A TR SR I R N R, 4R T
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Table 7 Dissociation analysis of hematite/limonite (mass fraction) %
TR A BRI o5 1B 43 LA 0 0%<x<20%  20%<x<40%  40%<x<60%  60%<x<80%  80%<x<100% 100%
Ay % 0.00 13.08 13.53 11.43 15.43 43.16 3.36
TRERA 18 0.00 7.63 29.57 50.75 72.27 91.84 100.00
MNre) 0.15 0.02 0.47 0.04 0.07 0.00 0.00
ESoRA 2.53 5.26 8.50 11.23 14.88 5.49 0.00
P 5.73 3.98 2.75 1.14 0.93 0.21 0.00
RGN RS A 59.16 54.09 42.47 28.13 9.64 1.62 0.00
FeEoSleva) 0.17 0.09 0.06 0.11 0.00 0.00 0.00
HAbw 2.13 0.91 0.56 0.48 021 0.10 0.00
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Fig.5 The relationship between thermodynamics of reactions associated with reduction roasting process and

temperatures
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Table 8 Magnetic characteristic of ore, roasting

product, magnetic concentrate, and tailing
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Process mineralogy and carbothermic reduction roasting behavior of a transitional laterite
nickel ore
LIU Dongmei, ZHANG Jihao, GONG Jiachen, SHAN Lianjun
(Shenyang Research Institute of Nonferrous Metals Co. , Ltd. , Shenyang 110141, China)

Abstract: Transitional laterite nickel ore is a sluggish and difficult-to-utilize resource. The existing acid leaching
process tends to introduce impurity elements such as iron, magnesium, and aluminum into the leachate, making
effective separation difficult. The reduction roasting-ammoniacal leaching process tends to generate Fe (OH) ,
colloid, resulting in low recovery rates of nickel and cobalt and a lengthy process. This study addresses this issue
by focusing on a certain mine’s transitional laterite nickel ore as the research subject. It systematically investigates
its process mineralogy characteristics, proposes a process for recovering nickel and iron through carbothermic
reduction-magnetic separation, examines the impact of temperature on nickel and iron recovery, and analyzes the
structural characteristics of the products. The main conclusions are as follows. The chemical composition and
mineral phase analysis of the ore reveal that the nickel and iron grades in the sample are 1.23% and 28. 14%,
respectively, with Si0,/MgO ratio of 1. 53, indicating a low-iron, high-magnesium transitional laterite nickel ore.
The microscopic analysis of minerals indicates that nickel and iron elements occur in multiple carriers, with nickel
magnetite and goethite being the main occurrence phases; nickel is distributed in olivine, limonite, and
hypersthene in an isomorphism manner. By adding 25% coal powder and 5% CaO to the raw material and reducing
it through roasting at 1 340°C for 2 hours, the phase composition of the product consists of Fe-Ni, Mg,SiO,, and
ALSiO;. The grades of Ni and Fe in the magnetic separation product reach 4. 04% and 83. 67%, respectively, with
corresponding recovery rates of 92. 26% and 79. 87%. After magnetic separation, the Fe-Ni alloy is enriched in the
magnetic separation product, which exhibits saturation magnetization with a saturation magnetization intensity of
145.51 A-m’/kg, allowing for efficient enrichment through low-intensity magnetic separation. Impurities such as
Si and Mg are mainly discharged with the magnetic separation tailings in the form of Mg,SiO,.

Key words: transitional laterite nickel ore; sluggish resources; process mineralogy; carbothermic reduction

roasting; Fe-Ni alloy



