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Analysis on smelting process of wet tailings of laterite nickel ore

LIU Hemei, XIE Chaoming
(Zhongye Changtian International Engineering Co.,Ltd.,Changsha 410012, Hunan, China)

Abstract: In order to deal with the environmental risks and resource utilization bottlenecks of laterite nickel ore wet
tailings , its treatment technology system ( covering process principles, recovery paths and technical characteristics) is
systematically analyzed, its technical bottlenecks and solutions are discussed in combination with economic and social
benefits. The results show that:1) In terms of technical path,for the occurrence of metals in tailings, the existing processes
include high-temperature metallurgy ( such as blast furnace melt reduction ), low-temperature acid leaching ( nickel
leaching rate 60% ~ 80% ) , solid-phase reduction and magnetic roasting-wet joint treatment, but low-temperature acid
leaching faces equipment corrosion and waste acid treatment problems;2) In terms of economic and environmental
challenges , the energy consumption of high-temperature processes accounts for more than 40% ,the cobalt recovery rate is
less than 30% , the annual corrosion rate of equipment is 0.5 ~ 1.2 mm, and the return on investment period of
industrialization exceeds 8 years;3) In terms of policy innovation direction, it is necessary to promote the utilization of
building materials through circular economy strategies, and break through the bottleneck of “high investment and low
efficiency” by combining solar thermal energy carbon reduction, Al optimization , biometallurgy and other technologies. The
results can provide theoretical basis and practical reference for the design and policy formulation of low-carbon resource
paths for wet tailings in laterite nickel ore.
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85% (HELEIE >98% )™, HEALR B A S BB I HE
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B 20% LA b, (HAEARIEAE R (29 200 ke/t)
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HE COL6 Jymli) , JEILH RAF I 5 FERE R4 o
2.3 HHIREX
2.3.1 ZHAMNERELTYE
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i ARtk BE >2 000 °C) R HZEK . Tolk
R, % TSR >85% , 1
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I BRSSPk, 7= S R IME EE T 30% ~ 50%
FERRER TR 2 To AL AL B0 P AR BRSL AR, ATy
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1 90% T AMCA BB BICIL SBR[, [
GEPRALTI H 18 1] B3 b e U N AN, B
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EZUE B IR SC S, AT3kAF 4 U7 ~6 it e
(F&BAMY 100 ~ 150 Jo/t T3 o B4, BLEdikim
RINEH RGAFHER T IA 2 000 ~3 000 t CO,, il
T IRECAIAC 5y FT 3fA% 20 7 ~45 T304 o
3.1.3  F L& E AL

PR BN S AR ), Ak
TR, BRI AR AR 10% ~ 15% , [AIL
YEREh BE UF] T A5 NCM8I11 8 = Jo v it 1E Al
MOEL, B R FT B AR AR 20% ~ 30% , 454K
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Wi, AT ARREIE 1.5 JTmE, AR T BN R 2
TF4 I 800 Ji G
3.2 #Hawu:
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it Cr, As S H 4R & =R e 5L [ 1k Ab
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#E) (GB 18598—2019) Zixk , HEALFE 100 J7ndi
WAMEE Z V5 Y+ 50 ~80 m*, ARLMEE L+
SERIM T KRB R R S W IR R
85% LA I, I B /D 60% ~T0% , il £ (1) F AL
T FEARL = 5 AT AR K SR04, 1 4% 100 5
I AT A5 2 10 J7 ~ 15 iR
3.2.2 KRBT A

FEGEWRAG A O IS T 238 R 1) kg
S a8 [y T, BSR4 T & 90% ~ 95%
B A PR W s T B U 50 ~ 120 t 4 10 1 ~30 t,
FAF A 7 2% M JRUAER PR 1.2 T ~3.0 77
i, [T A 4 T A2 1 ~2 GW - h =08 Fa e A
PBHIA AR P25 3K A AR T DG 4 S 1 X SMIR A
JEHOT2) A4 Jm 43 A T, Tk R R B A Rk
Ve s AR S, B R i AT sk 2 A K A T AR
2 000 t, [l i AR 7K P8 47 Ml Bk HE il 400 ~ 600 77
3) ARBRURGY T, A T K AE RS R
RIKF] 95% , HF 100 Jymir= il 5K 5 5 ~8 )7
mi A AL RS, H4 Cu®t | Zn’ S HE AR
TR EMCR I 98% , WERAR T HIKA SR
G TR .
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4.1 FARMER
4.1.1 BARZFHEIER

YHT T AR TR S
Jo, BEURIHFE SRRHEECT B, NGk e 1T
Lt 1200 ~ 1300 Crgiil & Fisfy, mi2ikne
FERIIE 200 ~ 250 kW - h, 5 423 RS BEFERY 40% ~

50% " RN, AU E TS DY A K 1R AU A i
3 ~5J5/Nm’, AbFHJ7 i i 75 T AE 500 ~ 800 t 4
R, GEENABALS RIS IR T A 20%~30%
HR, KSR PVCRAFERRS, 20 PR 45t
SO, AR A IR R AL N 85% ~ 90% (FRLIE N
98% ), SEEFH MR 10 ~ 15 t; 1A,
Mg, Al SEfEAETCR (IR ECH 15%~20% ) FER
ARRHIHAERRZ 0.8 ~ 1.2 t J&ily, WEW Ik &R
Gitnfar ™ . WA T AR, SRR A
7EpH < 1.5, R >200 CHIRRIEFREEH, a4
INATAR S 283k 0.5 ~ 1.2 mm, BA &£ I AL
AR 500 0 SR BRI (P ARAR <10 pm)
FEUEIEYLIN EIEFE, APERE )T F% 30% ~ 40% ,
YA 9 518 5 A 8%~ 12%
4.1.2 TEHEAR

TCZEEY )M T T T A R R JOREE
NEPETT L, RS ALAT (NI < 1.2% ) [ AS & 3k
1.5 7 ~2.0 Jioo/t (2025 E84n it 12 7 ~ 14
Fot/t), vk tEii2E; Ry Lo ek e
<0.074 mm 5 [LHT 90% , HAE R REFE & i e
(1 25%~30% ' . = hse g S5, R A
FEER TSI <1.0x1077, SEAGMIAIE
FASKENN 15% ~ 20% 5 1 sh B 38 7 i R i 22 0h
60%~T70% , ¥ ToZ™ Ak 20 AT 20 550 %
TKAC PR R FMAFFER ARSI, =K (5 iR
5%~8% ) 75 K45 i A B L 200 o/, e
Cl™ i34 >0.5% ok HHE B Tl Cd %58
SRETHBBRE <1 pe/L, [HIAE AW IER
BASEEL 0.2 ~0. 3 o/L H SR 52
4.1.3  FRAedp s R

eV AR ) T G 2 E A S, R
FIERE, AHMWIIRHE A 1512 ~20 {27t
[ % ™ (AR & i 30% ~ 40% ) , {H 1E 45
12 T30/t FET 51 H IR 00k 6%~ 8% Ik
FHAAT 10% ~ 12% FF- 3K Hk, b
TR R M ANTE T, R EA T [ B 2 K U8 25 B Ia] Ak
B EARE Y AR BT (GB 30760—2014) FI ( fE K
FR W) S ) o v 3R o T P % 5)) (GB 5085.3—
2007), SPEAMEA LTF10%~15% 5 44, A
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BRI I B X R s A o = A Y 30% ~
40% , JEE LSRG HORIHE M o
4.2 BUOREMLAR
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FAAERRCBUR S . AL, ENEEJE Y oMok 3R 858
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WeAE S BE S, 24 T H &5
ZEA] o X LR A AL EER B 2 T Al 9 B R
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H = R H 2

5 & i&
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PRALA T 5 20 058 AURS: 2 il B R AR &R, S 2R R
I G R BRI MR e S L R S B 85% ~
95% 1) 4z J& 1l Wi =, ELATh THT i e BE AE (200 ~
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Briess, 2546 pibR] [0 Wi n] (57w £ Ak BT H 45
Wetiis 1.2 42 ~ 1.8 42Tt (H3Z il T v £5 ¥ o JiE
(15 42 ~20 AZ50) M 1] 43 J& 391 ( 9 ol 4 5 A
6%~8% ) ; BTGy, il ESRA
e i [ A5 R R B AT 2R < 0.5 mg/Lo SRR
BT RS AR FE TGS ERmER,
Bk A 38 TR 498 R W0 S A4 R A 32 MR R, A
CHIRRE - BRI - AR AL Al R
X, IHEER AR MBOR R R, RA%
BLBT IR 90% T HE L5 FE AR 40% LA B9 H
bR, IR EATIE AT R R AR EHOR S8
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