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Effect of Dry Grinding of Laterite on the Extraction of
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ABSTRACT : We investigated the effect of dry grinding of laterite on the extraction of nickel and
cobalt. The major chemical compositions of the sample for this work were SiO,, Fe,O; and MgO. The
sample contained 0.81% Ni and 0.02% Co. The major minerals of the sample were lizardite and quartz
with minor amounts of forsterite and enstatite. The mean particle size, specific surface area and density
of the ground sample decreased with increasing grinding time, while the amorphization of lizardite
increased as identified by XRD analysis. The grinding enabled the extraction ratio of Ni and Co to
increase by the breakdown of Mg-OH bonding in the lizardite structure. However, physical properties
of quartz were not changed by grinding. The extraction ratio of Ni and Co increased with increasing
grinding time. Approximately 80% of Ni and Co were extracted regardless of the kind of acid
solutions when the sample was ground for 60 minutes.

Key words : Laterite, nickel, cobalt, grinding, extraction

*WAIA A} sbkim@kigam.re.kr

- 227 —



M

r

A AA YA F mjdES oF 6,7008HEC R
dHA glom, I F BAHCE Az 7bed Y
7 542 33}3%(sulphide ore)¥} 2HEl E}o] EB(laterite
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ZAN 7= WA olti(Dalvi ef al., 2004).
Fe 2 B4 Ry A% 3F

1=

ol

oL r{r R ok
3
>
o
a2

o
oo |

o =
< AXA B3 YRR Y e 4 Ade F

& 2

Zold v FAFY A7t
Fo]A $th(Lesic, 1963; Taniuchi, 1964; Imaizumi
et al., 1974; Onodera et al., 1987). 18
gox Esta gH ol ER] =23ehy E9
P} BE AT 5 A glo] dAjol o

oo
1o v -

NG 1238 AEIHE 2 el ERY
ARAEL T4 FE 2 HE 250 9fE3)
= o] m§ A A etEeto] E g 2ol
UAz IHES FFo] HwF P A9E F2
TEEY RS ARESAUL JE 2EE EHole X
A 3 UA 2 TLES AZE&S FIAIE
Aol dRkAoltt. I8y IF HAlA a7EHE
ey 9 IFES AEES 1HT o AA
Holx FsiH, dUHE T HE S99 %3
2+ B8R deiy w3 & £=v A
A QA7 e A E Bk YItMceDonald and

Whittington, 2008). £ AFlA = 2HH 2to] ER
A8 7hss E8354 Aer|e2A4] EgolE
Fo A2 B AAHAA Loy E4REE £
Mstan, 24 2Zbo] el Efe] YA I
A2 tX= JEFS ZABIGT. dutdgog
3 AHAA dojuds 29 gy E2355H3
55 |7} =AU &I (mechanochemical effect)
fxdos A4 Fx9 wsl, w4
2 A3t gshks 58 of|ste AL
H# QIthLin and Navid, 1979; Boldyrew
1987; Delogu et al., 2003).
2 AFdqAE 14 Edd e gE ol ER
o AR, &, vIEHA 2 A 729 ¥ 5
ZAFAT =S 24 Az 9 )4 899
o mE F4 JEY MY HE AFE
FFozm YA 9 IHEY HZd vX&
3 a9} e A¥y FRE ATtz

o,

So >
il

ir o

hu b S R Ao (m
ol
Ml

[e)

12

(> R off o

B AT ASS AEe FZEEYoKNew
Caledonia)25-EH T =Z FHo HA=ZYA Ax
& U8R AEHT e FHgolEFoR XA
SHEHXRD) B etz L4(ICP-AES)= &
3 7R3 vtavlEs OF st e g
Zlo| Efol| Fatch ASE Ad AR & 23
A, 23YAH, etolA F& ol &3 DAL
2 A & Adsta 0.5 mm °Jske A7E
A zslo] B AT FLAER AT

A7 B F4E2 (planetary ball mill, Fritsch
Pulverisset-7, Germany)< AF3I3 . £l AR
55 g& U5 837 45 mLe 2H<AE 2~ §7]d F
73 15 mme 2HIEY A & 7709 34 s F

— 228 —



gelgto| ERe] A4 R/ YA B IFE JE M= I

(a) L : lizardite
Q: quartz

10 20 30 40 50 &0
20 (degree, Cuko)

Fig. 1. XRD patterns of the raw sample.
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Fig. 2. Particle size distribution of raw and ground
samples.

79.8%% AASIAT 4 A& o]l 0.75% Cr,

0.04% Co, 0.02% Zn, 0.81% Ni-& &3t Al
THE 1). XA 3-8 S 53 74 5 24

g AR F 74 F=L BATho| E(lizardite, MgsSixOs
(OH)%t HYFo=2 Uestom(ad la), NE F
FAYARS e g FEate] A% A3 X2
2}o| E(forsterite, Mg>SiO)$} A ~EJE}O| E(enstatite,
(Mg, Fe)SiOs) 5°] AZHAUTHIH 1b). N5 F
3} =7 Aste] XA IERATROREE ofEe]
T4 FEY EA oFE Adsle ZHEA

- 229 —



50 T T T T 40 T T T T T
(a) (b)
T 40t 8
LE, 35+ e
o i
£ 30l ] %
3 = 30) ]
8 =
5 201 — %
& 0O
£ 25+ B
2 10} s
73]
0 1 1 1 | 1 | 1 20 | 1 1 1 1 | 1
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Grinding time (min.) Grinding time (min.)

Fig. 3. Specific surface area (a) and density (b) of raw and ground samples.
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Fig. 5. FT-IR spectra of the sample ground for
different period of time. (a) Raw, (b) 5 min, (c) 15
min, (d) 30 min, and (¢) 60 min grinding.
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Fig. 6. Extraction of metal ions from raw and ground samples with HCl (a) and H,SO4 (b) as a function of
grinding time.
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Fig. 7. Extraction of metal ions from 60-min ground sample with HCl (a) and H,SO, (b) as a function of acid
concentration.
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Table 1. Chemical composition of the sample (wt%)

SiOz A1203 F6203 MgO MnO Cr Co Zn Ni LOI
36.84 0.92 18.92 24.02 0.39 0.75 0.039 0.019 1.81 11.56
4 = Imaizumi, T., Inoue, T., and Onodera, J. (1974) Experi-
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