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Leaching nickel and removing Fe from
garnierite of transition layer nickel laterite ores

WANG Duo-dong"?, ZHAO Zhong-wei', CHEN Ai-liang', HUO Guang-sheng', CHEN Xing-yu'

(1. School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China;
2. Jinchuan Group Ltd. Co., Jinchang 737100, China)

Abstract: Garnierite was leached with pregnant solution of leaching limonitic by Na-jarosite precipitation. The results
show that, during the process of leaching garnierite with acid, the leaching rates of Ni, Mg and Fe are 93.34%, 78.28%
and 26.4% under the conditions of garnierite ore size between 106 um and 150 um, end pH of leaching 1.3, leaching time
3 h, temperature 95 °C and stirring rate 150 r/min. During the process of leaching garnierite with pregnant solution of
leaching limonitic, the leaching recoveries of Ni and Mg are 92% and above 74%, respectively, when the molar ratio of
Na of sodium sulfate added to that of Na-jarosite precipitation is 1.3. Fe removal efficiency is more than 87%. When Fe
concentration is 15.87—42.16 g/L, there is little effect on leaching recoveries of Ni and Mg. Moreover, Fe concentration is
almost less than 4 g/L.
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Table 1 Composition of nickel laterite ores(mass fraction, %)

Ore Ni Co Fe Mg
Nickel laterite ore 1.79 0.05 14.40 9.92
Limonitic 1.73 0.063 18.79 6.58
Garnierite 1.87 0.033 9.27 13.83
Ore Mn Al SiO, Cd
Nickel laterite ore 0.28 0.97 38.67 0.001
Limonitic 0.37 1.37 37.12  0.0011
Garnierite 0.18 0.5 40.49 0.001

=2 BRIR Ry

Table 2 Composition of pregnant solution of leaching
limonitic (g/L)
H,SO, Ni Fe Mg Mn
46.34 4.14 31.47 15.75 0.46
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Transition layer of nickel laterite ore
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Fig.1 Flowsheet of leaching transition layer nickel laterite

ores
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Fig.2 Effect of pH, on leaching rate of garnierite
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Fig.3 Effect of leaching time on leaching rate of garnierite

EHIE 3 m A, BRI R IY B AR L, AR
RIVATAGI 0.5 h N, R HARIL S 84.49%, BEIE
SRR, B EE ST, 1.5h )5, SrR
H IR ] 91.01%, WHETEKT 1.5 h f5, B
[ REARC TR BRIV 28 808 KR o BRIV Y
BRI, FORBERR R T8 /£ 0.5h 1, BE
¥R HRIE 70.76%, 1.5 h G FH2] 74.76%. Tk
R RTS8, 0.5 h WHE 30.67%, fE1 h
JE IR B KA (47.38%) . AR5, BEHERT R LK, 2
B R TFAE IR, 1 h 9 47.38% R4 3 h ()
26.4%, W RER TR T K EEE T H0' E
JSCREE PRI B B R



21 1L

E2A, A RO BT RBURG TR AR B 2967

2.1.3  BEJTC R H R )

R HRE R 95 °C. BRI 1.5 hy HiFEoR
%24 150 t/min & pH=1.3 4AF T, B R EXR
HER P WA 4 Fros.

95 — ;
] = Fe
90_ | _:IMg_
X 85r
2
s
on S0
=
%
875"
=
70 -
651
w n

630-1000 450-630 105-150
Ore size/um

4 BRI ORL RO A R R

Fig.4 Effect of garnierite ore size on leaching rate
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Fig.5 Effect of temperature on leaching rate of garnierite
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Fig.6 Effect of reaction temperature on Na-jarosite

precipitation and leaching rate of Ni and Mg
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Fig.7 Effect of pH, on Na-jarosite precipitation and leaching

rate of garnierite
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Fig.8 Effect of leaching time on Na-jarosite precipitation and

leaching rate of Ni and Mg
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VTR 45 Ao IR VARFE 96 “C . NI [H] 5 hy
e FESRIE 150 t/min. I 10% 580 EAL R FP . Ph=1.3
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IINZ BT R B, RN T pH, AR
1.3£0.2, BEATUURLIR M BGIESER:, g Rk 3 bt
b1,

R3 VLR IR R
Table 3  Verification of experimental results of neutral

leaching garnierite and Na-jarosite precipitating

No. plgL™) DL
H,SO, Ni Fe
1 39.58  4.45 15.87 1.30
2 4146  4.01 23.5 1.31
3 42.16  4.32 29.35 1.32
4 47.18  4.01 42.16 1.28
Leaching rate/% Iron removal
No. ) End Fe concentration/  Efficiency/
Ni Mg 4
(gL ) %
1 9224 7432 1.96 87.43
2 9293 7895 1.92 91.62
3 9288 75.53 3.52 88.64
4 9262 74.86 3.42 91.23

34 RRY, BIFR L R R RS2
ARG, BREERET 92%LL L, BRIEN
T4%~79%; B 5 BRI B AE 15.87~42.16 g/L

FIYE N, STUTR A W& AR, DIl
W, BT R R ECRIA S 87%LL L, H ek
FEAR EHIE 4 g/L LLF,

3 Zig

1) AT RIEE N 106~150 pm. 3 HRHAE] A 1.5
h, FEFERE A 150 r/min, 2 50 pH (R 1.3 RN 95
CHIZAET, BHBETN 3h, 8. B BiiR %y
4 93.34%. 78.28%- 26.4%.

2) YU SRR R ], [NVIA] >4 hy i
JE>95 C. W& >BibE 1.2 f%. pH {4 1.26~1.45
SERUF TR 4, W AT AR Bk I35t o 2k
FREMTTERE, O] LA U (8 AR L
PR, SEIUYTABRIR T FE . BRI H 1.

3) YUE IR I, 78 N 95 C .
SNISTE] S hy BEFESREE 150 r/miny I 10% B AL
WLARRR . BN S H SN BS W 1.3 R545AF T, Rk
J5 106~150 pm (5T I8 15820 T HH 2% A E pH,
1.28~1.44 , Bk BT A" ¥ b Bk 0 vE & L #
87.43%~91.62% , B i W & 1 B H F & 2
87.24%~92.62% , Iy H.BK BT 0™ ¥ H i 1 2k ok A
15.87~42.16 g/L (FIFEFIAN, ST H KA B & 1R
FIRE o
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