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Table 1. Conditions required in the sequential extraction of samples.

Fraction Extracting agent Conditions

F1. Water soluble lon-exchange water 6h, shake

F2. Exchangeable 1M CH;COONH, 6h, shake

F3. Carbonates IM CH;COONa under 6h, shake
pHS by CH;COOH

F4. Oxides 02M HONH,*HCI with  6h, 85 °C,
25%(v/iv) CH;COOH shake

F5. Organic/sulfides ~ 30% H;O, under pH2 by  2h, 85 °C
0.02M HNO; and 0.02M  shake
HNO;
30% HyO, under pH2 by  3h, shake
0.02M HNO,
1.78M CH;COONa with ~ 30min,
11.1%(v/v) HNO;, shake

F6. Residual HF(conc), HCL(conc) Microwave
and HNO5(conc) digestion
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Table 2. Chemical component of ore, dust and slag.

Sample Concentration (mass%o)

APC A Ca Co G Fe Mg Ni
Noarl;e 065 ND 007 070 1806 1450 197
Dust 120 004 006 044 1824 870 195
Slag 107 032 001 084 820 2017 007
Table 3. Main chemical component from XRD.

Sample Component

Nake ore (N[g,Fe)3S1205(OH)40 CaAlzsi208 * 4H20

Dust (Mg,Fe);Si205(OH)4, F 6304, SIOz

Slag Mg, su1FenssSiOs, MgNiSi,0s

Jif, FA N, AT KT DRG T (Table 2) 7>
b, Sl Z A MIEENZ NIEGRIT 1.97%E 1.95%T
BV, FANMMEA EFERED Ni NEENTWE, £
To. AL XA D Co GRbLITMN-T, SRl XA B
DEERSD Fe & Mg IiZOWT, SEADTTA Fe D&
X Mg L0 L EEIS72A3, Z A M Mg OF B3
Rinotz, AZ7HO Ni OFRIFH LN &
BLELIHET DILHEITI Mg T, Fe G RITB LTZ, 2T
T 7 =a =y AT ae ADEREEEMORIFEY & LT,
Ni & FelibBBiria7Z za=y 7 /WIBH LD THh
be HAMNBD Co lTT-NTNT =1 = 7 MIKBET
D128, AT T MBSV CoDEGLDIR-oT,

—EZ, BT e T4 N eV 'S MEAT 13%
2.5% Ni K Tr 0.05%-0.15% Co A3E F AUCrundwell et al., 2011)
TRY ., AEOHAITIN2 T T T A MEATH D,
XRD OfER: (Table3) 75, ficfi & 4 A FOFEEERE
MX—FEO7 = a At (sepentine) ThHH, X7
1R 72577, MgSLO(OH), 13V 7 1 T4 MG O TEERK
DT, AT D = r MIEARKGr & —BT D,

(2) BRAMEERER AT

Ni (9 BB UAHH D RINEFRIZA T 70%LL B2 0 |
BB DEIRNER X F A b >a > AT 7257,
Co bIRIL & 5 2R o=, gialcxt+2 aro
FEUERIE Ni & Co £V FEIV ., Cricxtd 2akHI0E]
WHRIIHF A N>AT 7 >HAT -T2, Fhud, SEAHO
Cr X ZEEMERV ERA & L TIEET 720, it LI
{WeEZ BN (Raousetal,2013)

% Ni Cr Co
100
| r6
L Fs
| F4
50
L F3
| L F2
o i . i 0 ~ P
ore Dust  Slag ore Dust  Slag ore Dust  Slag
F1. Water soluble F4. Oxides
F2. Exchangeable FS. Organic/sulfides
F3. Carbonates F6. Residual

Fig. 1 Rate of fractions of sequential extraction of Ni, Cr and

Co within ore, dust and slag.
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Fig. 2 Ni K-edge XANES spectrum of ore, dust and slag.

Chemical forms of Ni (%)
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Fig. 3 Material flow of nickel in ferronickel process.
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Fig. 4 Material flow of cobalt in ferronickel process.
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