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XL AT e R IE R SR BGR . R, 552
AR Z A R v SRR s, DS SeBLiE
PRSI . AT FE R 2 AR %R
EIR R RHT B T ), IR O L R AR
IR 23R — o (0 S

1 32§

L1 SER R RAE

S T AR AR AL 2L 487, HRIRE T = R nit A
AR R AL ARG, 2T, B TEBIRAHS
JaidALAR 150 pm FI5 2 JEEAT SRIR I FE .l SE
KoAE AT B ST A R LA 1.

R BRI BT
Table 1 Chemical composition analysis of sample (mass

fraction, %)

Ni Co Mn Fe Cu
1.15 0.08 0.35 14.06 0.07
Ca Mg Al Si Na
0.12 29.35 0.34 23.13 0.26

XREA AT T, B 1 B N ER ) XRD
W mE 1 ATRLE S, BRI E B R NS
(Mg;3[Si,05(0H),])~ £ 8:H™ (FeO(OH)) . A fbAE(SiO,)
AL BB Y (Fes04s Fer0s), GEH A AL
YN H B TREBE A A L.

1 v & — Mg;Sip(OH),O5

o— Si,0
* — FeO(OH)
v — Fe,0;
*— Fe304

20 40 60 80
20/(°)

B 1 JRHf XRD i

Fig.1 XRD pattern of raw ore
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n

Raw ore

|Drying, grinding, screening|

Mineral particle

Ammonium
chloride-hydrochloric
acid solution

Water leaching

| Liquid-solid separating |

v ¥
Lixivium Residue
2 SMRBTZEREE
Fig.2 Process flow of hydro-chloride leaching
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2.1 ARIEHMBNERBZLENZI

PRIV A 10 g, ERIRIE N 2 mol/L, L 1:6,
PR E 90 C, ZHEE 1.5 h, il e FEE
¥, HEAETIRE 3 mol/L A HEENH N &R
BB EAMPOR IR, PR BIME. B EL.
BRI 2 3 s,
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NaCl NH,CI MgCl, CaCl,

Chlorine salt
B3 ARSI G EE R
Fig. 3 Influence of different chlorine salt on leaching rate of

metals
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B o

HE 4 T LA, BEE SRRV I, . &5,
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i /'/
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£ 60
2
":8 +Fe
9 30F :Ié/[n
o
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0 1 1 1 1
1 2 3 4

HCI concentration/(mol-L™1)
B4 ERRRWR X 5w IR AR AR
Fig4 Influence of hydrogen chloride concentration on

leaching rate of metals
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SNERE 90 °C, 3= I TE] 1.5h, 28 il — 5 O 3 P
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Bl 5 SALEREN &R A R
Fig. 5 Influence of ammonium chloride concentration on

leaching rate of metals

KRR - AR AR R H R, hiR
RMAE TR YEA ST MR I
ALt WEMEE TSR, TRRERIEERTE
BEFRERPL MBS T RATE 8 mol/L
B R A B3R A B R P, 2 T2 R BRI
TR, sese ki, HhIR-SFALIA IR S ek



1052 T EA GRS R

2019 45 A

BRI BR HIR A B VIO &R AEBURAIREZ T,
FERIER PR R IR B, R AOVR B RN )
R EIHR, MAARZED 80 CH, &R T/
RAA R T BRI L, IEH R T 5 T AR
HEAT R R AT K, Bl BT A T
IR B B TR, BT K BRI BORPY . SR
OB RET B ONL B AT 00, FESHER R 1l 5 5
THETERGE A, RN
Fe\— OH O — Fe\— Cl
0 0
Surface

T2 HTC 5 045 W W B S 45 A 2R Rk T
TEVERCEY, A2 SEDUAE AR IR R 2 O 2% (it
TR AR AR SOSE, L SOBIARTE -

+OH"~

Surface

Fe—c1
0

+H" . Fe(OH)Cl*(aq)

Surface
Fe(OH)CI;, + H" —> FeCl;, +H,0

BB : FeOOH +3HCI —> FeCl*" +2C1™+2H,0

24 REBENANEERREERNFN

FRECH B 10 g, SACEIRE N 3 mol/L, ERIRIKSE
N2 mol/L, [EREEL 1:6, R 1.5 h, %6 —Er
PR, BREBEHBEXNANSEE. 8. ek
BRI, FAERIA. B . BrIR BRI E
6 7.

HE 6 fTLAEH, B, & gzt
EHBKMEW, £—EMREGERN, EERHIR
FEF R, B B BRAIER IR 2 E T — e g,

90 L
£ 70¢ /////////”//#4
Q
‘é +Fe
@ 50| AP
= 0
S —— N1
Q
= 30}
ol “/T/*,T’/’f’*/i
20 40 60 80 100

Leaching temperature/’C
6 = HR X4 JE IR tH AR I R
Fig. 6 Influence of leaching temperature on leaching rate of

metals
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2.5 RELLLXMBNERBZLEENZI
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Fig. 7 Influence of liquid-solid ratio on leaching rate of

metals

2.6 FRHEENENEEZHENZM
RO # 10 g, ERERWEE N 2 mol/L, [ERLE 1:6,



E29 B S

P, & SUEGE R A 6 &R 1053

SALEIIRE A 3 mol/L, 2 HRE 90 C, f&iil—i&
MR REE R, H2IR B ESTE I & BER. &h. Em
PR R, SR E 8 fin.
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Fig. 8 Influence of leaching time on leaching rate of metals
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Fig. 9 XRD patterns of leaching residue with different acid
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Fig. 10 XRD patterns of leaching residue at different leaching

temperatures
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Fig. 11 XRD patterns of leaching residue at different leaching

time
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Selectively leaching valuable metals from
laterite nickel ore by ammonium chloride

LI Jin-hui', XU Zhi-feng', GAO Yan?, LI De-shun', LIU Ye', ZHAO Chun-die'

(1. School of Metallurgy and Chemical Engineering,
Jiangxi University of Science and Technology, Ganzhou 341000, China;
2. Henan Institute of Metallurgy Co., Ltd., Zhengzhou 450053, China)

Abstract: The hydro-chloride leaching can reduce the impurity ion leaching and consumption of acid effectively. The
selectively leaching valuable metals from laterite nickel ore with ammonium chloride hydrochloric acid solution were
studied. The results show that when the leaching temperature is 90 ‘C, hydrochloric acid concentration is 2 mol/L,
solid-liquid ratio is 1:6 and leaching time is 1.5 h, the leaching rates of nickel, cobalt, manganese and iron are 89.45%,
88.56%, 90.23% and 19.30%, respectively, which achieve selectively leaching in relatively low acid concentration. Based
on the selective leaching mechanism research, the addition of chlorine salt is beneficial to dissolution of goethite than
other iron minerals in laterite ore, leading to increasing leaching of valuable metals from goethite mineral and suppression
leaching of iron from other iron minerals.

Key words: ammonium chloride; laterite nickel ore; selective leaching; leaching mechanism; ion activity
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