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Abstract: Based on an introduction of nickel resource and characteristics of lateritic nickel ore, the technical features
and application of traditional hydrometallurgical processes ( such as high-pressure acid leaching ( HPAL) , reduction
roasting-ammonia leaching) and pyrometallurgical processes ( such as rotary kiln electric furnace ( RKEF ), blast
furnace smelting process for ferronickel production, and rotary kiln direct reduction-magnetic separation ) are
summarized. A new process of suspension roasting pre-reduction electric furnace ( SRPEF) is specially introduced.
Finally, the prospects for efficient exploitation and clean extraction technologies for lateritic nickel ore are discussed.
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Tablel  Distribution and reserves of global terrestrial

nickel resources

e WM B/ %  FEE/M /%

TR 10 500 0.58 60.90 27.40

21 R 12 600 1.28 161.30 72.60
At 23100 0.97 222.20 100.00
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Fig.1 Global primary nickel production and consumption

from 2019 to 2024
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Fig.2 Distribution profile of lateritic nickel ore deposits
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Table 2 Dehydroxylation of lateritic nickel ore by heating and drying
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Fig.3 HPAL process flow
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Fig.5 Caron process flow
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NiO + S0, + 0.50, — NiSO, (11)
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Fig.6 Sulfation-roasting-leaching process flow

PRIV (11) Bt B 4SSO, #E Al
S0, ,#RJ5 SO, 5 NiO A= i NiSO, ,

SCHR[ 27 ] %% 2= AR b A6 20 -8R0 (Ni i oz
1.15% Fe i 14.06% ) FE4 70 B2 2 ks M SR B 9%, 75
REPRIRE 400 °C KEHERTTA] 90 min B 556 R 4 I
L4 34500 3045 T8 A BRE 2R 5518 90.80% |
85.41% ,86.74% M FL ARG bR, MK 1 F81X 9.98% , ik
BN TH AN A M AR BB P IO RIOR . SOk
[28 J4H T —FHK IR NH,HSO, k&he-KiR T2, T
A NAHRER (NI 5457 9.6% , Co i 0.2% ) H [R] It
U R4S  FERRE R 80~96 wm \NH,HSO, 5HK55"
AR 8 1 KBt ] 180 min  KFBEIRLEE 400 °C 41
T RN RS HR B T 95.7% F1 96.8% , S T
BRI EROR SR BRR TR bead R X 1 A 1k
PR PR TS YL H TR Tl FH

4 AR KIERRR T

0] %% 3% [ - FR AP AR Ik

20 22 50 4F AR, [l 5% 25 3 J-HL 00 48 o ( rotary
klin electric furnace , RKEF) T 27551V L £ J¢ W 441
J7HE A SR Y T E N AN KRR ER BRE R B T T
2 FEEAR AR A LR R
TerK , BES TR AR 5340 J5 50 36 A [0l 5 25 vh g0 47 15 Uit
TR G , A ) 00 6 100 38 2 b (P N IR R T
PREFAE 1500~ 1 600 C ) A7 HL I JrUAes B R A4 ik
#4 . RKEF T AW N 7 fis

LL B TP IR TE R T S5 R (R E— %
i) KUBE A s e A MR ) Al RO 5 RN -

4.1

NiO + C—— Ni + CO (13)
CoO + C—— Co + CO (14)
Fe,0, + 3C — 2Fe + 3CO (15)

B 7 RKEF TER:E
Fig.7 RKEF Process Flow
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Fig.8 Blast furnace smelting process for ferronickel production
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Fig.9 Rotary kiln direct reduction-magnetic separation process flow
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Fig.10 Schematic diagram of coupling principle of

reduction/sulfation of lateritic nickel ore
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Fig. 11 SRPEF process flow
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