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Comparison and Mechanism Analysis of Mineral Phase Transformation Process
for Acid Leaching Residue of Lateritic Nickel Ore

YANG Xu, LUO Liangfei, LI Zongwei, ZHONG Zhigang
( Changsha Research Institute of Mining and Metallurgy Co., Lid., Changsha 410012, Hunan, China)

Abstract; As for the acid leaching residue of lateritic nickel ore with a TFe grade of 51.38% and S content of 2.01%,
a comparative experimental study was carried out for different phase transformation processes. The results show that tests
with magnetizing roasting and direct reduction roasting processes generate roasted products containing a wide variety of
minerals with complex dissemination characteristics, which is not conducive to subsequent iron-sulfur separation and
sorting operations. The lateritic nickel ore, after having been roasted at a hydrogen-rich environment at 900 °C for
60 min, is subjected to grinding and magnetic separation, producing a low-sulfur iron concentrate with a TFe grade of
72.50% and a S content of 0.067%. It is concluded that such roasting process at a hydrogen-rich environment can make
iron and sulfur effectively separated from each other, which is conducive to subsequent smelting operations.
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Table 1  Multi-elemental analysis of sample %
TFe FeO F62 03 Ni Co Cr 5102 T102 A1203
51.38 2.01 71.17 0.16 0.0024 286 7.97 0.12 4.26

Ca0 MgO MnO K,0 NaO P S C Bk

0.038 0.56 0.28 0.0054 0.023 0.010 2.01 0.034 8.56
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Fig.1 XRD pattern of sample
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Table 2 Chemical phase analysis of sulfur

B i (PR /% 3T %
BRFRER T i 1.89 94.03
AL 0.11 5.47

JCE 0.01 0.50

At 2.01 100.00
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Fig.2 Effect of roasting temperature on indicators of iron concentrate

from magnetizing roasting - grinding - magnetic separation process
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Table 3 Main compositions of magnetized roasting product %
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Fig.4 Backscattered electron scanning images of

magnetizing roasting product
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Fig.5 Effect of roasting temperature on indicators of iron concentrate

from direct reduction roasting - grinding - magnetic separation

W JEFE 8 25% REFEIRE 1200 °C 5 beit )
70 min S50 T HEEAERRE =T AL 4, 7Y
FRERE AN PR — A SRR KA R SRR R

R4 HEEERBEESHEIETWAR(RESH)

Table 4 Main compositions of direct reduction roasting product
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Fig.6  Backscattered electron scanning images of

direct reduction roasting product



55 6 ]

W, 55 21 LR BRI B RE e A T 2% b S LB A3 A 133

n] PP MELAE i P A 1) 7 XS B T Bk S kA Y

fifk 5

23 BEIMETHHEMRSREEAR
TAMBE TR AT B BRIl X e ™

Wpe I R W e BRS04 5 A2 A TFe i 32 (9 52 i 4

K 7R 7R, 7 Al B R LR T TR SR

SRR I R R E 30% ~33% 22 [ | B 75 o s 7 AT
TFe S IZHTTHE , 900 °C I, B & B 2 f A% B TFe
L . B IR TR, 7R BT R R R A
TRAFAE 8% ~9% Z A] 4t & 5 B Wi REAIR (AR 2 i T
A IFRNAE, TRe S A7 IEARPREETE S6% A 47,
AT, AN SRR PR BAT (2 5

36 80
@ e mrun ©

BL | . o a—
® 30| -—————'/'_'/. s 70t
S~ S~
3% 5] o N Ao
$ ’ og = SR
ST ./.\0—0\. {: or

8 o—o o o o

7 -

6 1 1 1 1 1 0 50 1 1 1 1 1

700 750 800 850 900 700 750 800 850 900 700 750 800 850 900
JEpEILE/ C JEpeiLE/ C JEpei g/ C

B 7 ARESE THERIREX RS MK R RSk Y T 8 TFe mAIHIRZAT

Fig.7 Effect of roasting temperature on loss rate of roasting product, S content and TFe grade of iron concentrate at different atmospheres

i A 4 il B — A R IR T B SRR T B A ELAY
120 WA O A 2% 1 DA < PR IELEE 900 °C V&L
REBETE] 60 min , 5 AF T P54 5 250 M 4 AL
TS5, HHUN R T A R WK 8, A& T T
i SRk R DL A R BRSO B AL
Yy s kA B RS O B R R L . BRI BRI
(Sp) T RREERRER (G) IR ALIRHER AT 7E SR Bk (Fe) Al
BREALY (A) TR 240 Y JE R A, fh R P Rl A
BEAALY (A) A AE G IR ER (Fe) 025, A WL A0 )

x5 BEEWRETTHEMRSRES~NEEZT WAN
(RES#)
Table 5 Mineral composition of sample after mineral phase

reconstruction and simultaneous desulfurization

at a hydrogen-rich environment %
et BRELY mERRRG SRR LR Hfth
55.8 20.4 9.2 13.6 1.0
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Fig.8 Backscattered electron scanning images of sample
after mineral phase reconstruction and simultaneous desulfurization

at a hydrogen-rich environment
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