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Leaching Characteristics on the Limonitic Nickel Laterite Reduced
Pellet and Recovery of Valuable Metals from the Leach Liquor

Katsuyoshi Mitsutomi, Syuhei Hiratani and Masasi Kanetsuki

Authors have made an investigation, for several years, on the sulphuric
acid leaching processes from the reduced nickel laterite ore. That is, the nickel
laterite ore was reduced by reduction gas from coal and then the reduced pellets
were leached with diluted sulphuric acid under aeration. After that, in order to
remove Fe?*and Mn?*, using ozone as oxidant , these ions were oxidized and
removed selectively from the leach liquor in the form of FeO.OH/Fe(OH); and
MnO,. Nickel and cobalt were leached out at more than 90% of the leaching ratio.
This process, however, had disadvantage of higher magnesium dissolution. The
present paper describes a new process for recovery of high grade ferromanganese,
depression of magnesium dissolution and higher recovery of nickel and cobalt.
The reduced pellets were leached with 0.03 mol/dm® of sulphuric acid at 66
for 120 minutes under aeration. Weak oxidation gas (air + ozone ) was injected in
the leaching pulp and the pulp was kept in +400mV of ORP at 65°C, and pH was
finally regulated at 3.30 by sodium hydroxide at last stage of oxidation . More
than 99% of iron was oxidized and rejected selectively in the residue. Ninety
two % of nickel and 94% of cobalt were also leached out in the leach liquor.
Magnesium dissolution was halved and was under 11%. After filtration, the leach
liquor was oxidized again with the weak oxidation gas( (.48 m¢ / min O, ), that is,
the leach liquor was kept in +1000mV of ORP at pH 3.00 for 156 minutes . Thus,
more than 98% of Mn was recovered as the high grade ferromanganese concentrate
containing 31% Mn and 12% Fe. The over all leaching ratios to the raw limonitic

laterite ore were 92% in Ni and 87% in Co.
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Table 1 Result of iron removal
Products amount Concentration ( ppm or % ) Distribution ( % )
Ni Co Fe Mn Mg Ni Co Fe Mn Mg
Feed 120 ¢ 1.57 0.10 25.3 0.52 7.07 100.0 100.0 100.0 100.0 100.0
Filtrate 2000 m¢ 86.6 5.47 10.3 16.18 48.3 91.6 94.9 0.7 51.5 11.4
Residue 141.5¢ 0.11 0.004 21.2 0.22 5.31 8.4 5.1 99.3 48.5 88.6

Grade of Feed and Residue are represented in % . Concentration of Filtrate is represented

in ppm.

3. 5 BE&EME»S50 Mn2* o0&t

3. 5.1 EEOES

Tablel (Z/ R L 7= Filtrate # B2t L 7~ £T, —EHRE 65CI- Bl &%,
H,SO, TpHZ3 00 IC@ME L, £V v L ZHDORAEKHE(0.42m¢/ min 0;) %
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LIPS RIT LR L, 60CT86%ER>TWVWE, LEAR-T, CodREAL
xR 5 Fe—Mn ERRAEATH S 272 9id, pH 3.00, B{LIEE 60C ¢ %
SO EZDFEAN AL IBMUENEE L RS,

3. 6. 1 ORPBIUMILEMOES

HIE &7 —~ OB SEME 60CIKIRLANEL, Y L L BRORESE &K%
%i&&,ORP&+1000~1050mV&”I‘{Eé%it%éw%ﬁﬁ.wi&@%ﬁ%—ﬂ:@

— 230 —



BEILE = v A V5 7 9 4 MLOREM LR ILE D S OF e oY

M % Fig. 7irY, NiZ7 A MRETEI IO LELALENLKRLS, Fe b

100 . . - ~ 100 . . .

®» Ni R Ni

— 90 |- - 90t —0 —

c —0 o o— co O&\O\

o Co c

C 80 © 80}

e ey

2 70F 2 70}

3 o

@ 0

3 3

g 50 8 S50

Z 3

& 40 [~ g 4ol

o

~ 30 5 30}

—

s 20 |- s 20}

3 3

9 kst

- 10 I~ —~ 10} »

) Mn 0 Fe

Y R — —— A

“ 9 Fe 2;*1%45_ b 0 Mn ——6= @ b Gt
50 55 60 1,000 1,025 1,050

Oxidation temperature ( % ORP ( mV )
Fig. 6 Influence of oxidation Fig. 7 Relation between ORP and
temperature on metal metal residuals in aqueous
oxide precipitations solution

5% MNEfbkBREXIN, T D FeBE X 0.1
ppm A F &5, Mnid&EEMIZ 97% » B
ki EEN S, Cold ORPD EHICoh,

WP IF R I MM T 5 2%, ORPY1000mV T, “ol o o
89% M HE R IC K AFF 5. Wic, Comibam £ of

# 4 % 7= %, 60°C, ORP *1025 mV, pH3.00 & ”ZZ:
BhHans, Y/ BILEME 15~30 0% ol

L&tk R4 Fig.8 1t "7+, FeB L W Mn  Faof

OEILER E L Fig7 LB <, ThEn, O

B W T 0 B L T R MR T D 5.

DB, 95% B LULIT%MNEEINRD, Coit 1b o, anw Feg@ 215/‘5
SOBLER T 9% B EPICEFT DS, ~ Oxidation time ( min )
LidinT, R LAY OBBILTEKE M T el restasne 1 e
W, BB 60C, ORP *1000~*1025mV, ous selution

pH 3.00, BE{LBER] 16 A BBEMHTH 5.,

D% T, MnO, X8 o RKHE BRI HE
T A rERBIhotfER% Table2i 77+, EBBEIIEI{ LAY ORSE
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98% DOULH TRALATHEIN T 5 2 & BN TE 5 2 & AH 5,

Table 2 Result of MnO, concentrate recovery from the iron removal

Product Amount Concentration ( ppm or % ) Distribution ( % )

Ni Co Fe Mn Mg Cu Ni Co Fe Mn Mg Cu

I.LR.A.S. 8500 m¢ 86.2 530 4.54 12.1 50.8 0.07 100.0100.0 100.0 100.0 100.0 100.0

Filtrate 17000 m¢ 42.8 2.42 0.07 0.11 25.4 0.04 99.7 91.3 2.9 1.8 100.0 95.9

MnO, C. 0.324¢g 0.77 1.21 11.8 31.2 002 0.01 0.3 8.7 97.1 98.2 0.0 4.1

P

@

1)

[LR.A.S is represented as the iron removal aqueous solution .
MnO, C. is represented as the MnO, concentrate.
Concentration of MnO, concentrate is represented in %

Concentration of I R.A.S. and Filtrate are represented in ppm.
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