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Pre-desilication of laterite in NaOH sub-molten salt system

ZHAO Chang-ming, ZHAI Yu-chun, LIU Yan, DUAN Hua-mei

(School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: The leaching mechanism of silicon dioxide from a laterite by concentrated NaOH under the atmosphere
pressure was studied. The effects of stirring speed, mass ratio of alkali-to-ore, initial NaOH concentration, reaction
temperature and particle size on the reaction rate of silicon dioxide were reported. The results show that the experimental
data of the reaction rate are fit to the Crank-Ginsting-Braunshtein’s diffusion-through-layer-reaction-control-model.
According to the Arrhenius expression, the apparent activation energy for the leaching reaction is 53.74 kJ/mol. The

results of the kinetic experiment and SEM and EDAX analysis prove that the internal diffusion on the solid product layer

is the rate-controlling step in the leaching process.
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Fig.1 Experimental apparatus: 1—AC adjustable voltage
speed controller; 2—Agitator; 3—Reflux condenser; 4—Thief
hatch; 5—Nipple; 6—Thermocouple; 7—Electrical bar; 8—
Temperature controller; 9 — Oil-bath; 10 — Stirrer; 11 —
Thermocouple; 12—Digital display device
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Fig.2 Relationship between reaction rate and leaching time
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Fig.3 Relationships between a or f («) and leaching time for

various particle sizes
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Fig.4 Relationship between a or f'(a) and leaching time under

different mass ratios of alkali-to-ore
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Fig.5 Relationships between a or f (a) and leaching time

under various NaOH concentrations
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Fig.6 Relationships between a or f (a) and leaching time

under different reaction temperatures
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Fig.8 SEM images of laterite(a, b) and partially leached laterite(c, d)
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Fig.9 EDAX patterns of laterite(a) and partially leached laterite(b)

(b) Mg




954 PR R AR

2009 4 5 A

TR RO R T & T B I T O s ST 1.259%. Al
0.574%- Fe 17.602%+ Mg 37.421%- Ni 5.448%. M5
Pras AT 50, 20 OV e, AR T [ AR =4 1)
THEHRICE N Feo Mg FINi %, Sifil Al 5 BRI
IR Kk o SXUEW] T AR R A A, S8
SERRA AU, PR T RO
5 AH 7 2 2 K N O

4 it

1) WL A0 5 ik B AN I SR, 745
PEPEaRE W bl SAEARENIR B s Nk R R
IREESY T INE S PSS

2) SO RESZ A ] L A )
IR

3) LD TR IR R S A b ) S R A
A WS R B AR R S AR, 2 =) A A
il LRI N 150~190 °C, HIEhASAAL IR E
h 80%, WATLLA 5:1 (AR, JEATRIAR A 44~53
um FRELH BT 7 i B S A A b (1 S N Bl g 2 T
FiH

1—%1—af”+20—a):9ﬂWX1Nem{

53740)
—_ . t

REFERENCES

[1] KOTZSE I J. Pilot Plant production of ferronickel from nickel
oxide ore sand dusts in a DC arc furnace[J]. Minerals
Engineering, 2002, 15: 1017-1022.

[2] S SR R BT R S A EOR (0] RS
1t 4 Jm, 2007(10): 7-9.

ZHU lJing-he. Exploration laterite-nickel ore and analysis on
utilization technology[J]. World Nonferrous Metals, 2007(10):
7-9.

Bl X #, BER, £ AL AT ZORERD]. MRS,
2006, 20(3): 79-81.

LIU Yan, ZHAI Yu-chun, WANG Hong. Research on production
process of nickel[J]. Materials Review, 2006, 20(3): 79-81.

[4]  XIRE. WERZL LB B B BORIIERE[D]. B Ea)m
(RIEHESY), 2002(3): 6-10.

LIU Da-xing. Recent development in nickel and cobalt recovery
technologies from laterite[J]. Nonferrous Metals, 2002(3): 6—10.

[5]  akseld, it Mg se. SRIBEIR. AR ROH SRRBL].
RAENS)E, 2003(11): 9-14.

ZHANG Shou-wei, XIE Shu-bin, XU Ai-dong. Status quo of

(6]

(7]

(8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

nickel World
Nonferrous Metals, 2003(11): 9-14.
R, BarW], WG, BE R R AT R R R DL A A
GyRER[I]. 4xJEAT L, 2008(6): 6-8.

LI Yi-xuan, YANG Li-ming, HU Shun-feng. Quality analysis of

resources, production and consumption[J].

imported  indonesian  laterite-nickel ore and  trade
countermeasures[J]. Metal Mine, 2008(6): 6—8.

AR, AETE, T4 SR AR R KR
WG A EBR, 2007, 23(5): 28-30.

LIU Yao, CONG Zi-fan, WANG De-quan. Primary probe into
normal atmospheric low-nickel laterites[J].
Non-Ferrous Mining and Metallurgy, 2007, 23(5): 28-30.

MOSKALYK R R, ALFANTAZI A M. Niekel laterite processing

leaching of

and electrowinning praetiee[J]. Minerals Engineering, 2002,
15(20): 593—-605.

NAYAK J C. Production of ferro-nickel from Sukinda laterites
in rotary kiln—electric furnace[J]. Trans Indian Inst Met, 1985,
38(3): 241-247.

PICKLES C A. Drying kinetics of nickeliferous limonitic laterite
ores[J]. Minerals Engineering, 2003, 16(12): 1327-1338.
TKACT, TR, ZREERR, AR A AR B R
B4E T AN, B4 4, 2007(6): 18-21.

ZHANG You-ping, ZHOU Yu-sheng, LI Zhao-yi, LI Wei-guo.
Characteristics of laterite resource and analysis on its
pyrometallurgy process[J]. Ferro-Alloys, 2007(6): 18—-21.
gt 12O, MAN. LR T ESHRI). Wike
4z, 2004, 23(4): 191-194.

LI Jian-hua, CHENG Wei, XIAO Zhi-hai. Review on process
technologies of laterite-nickel ore[J]. Hydrometallurgy of China,
2004, 23(4): 191-194.

WhkEE, BET, A H, B, KEL. KRR R
TR IERE ) 124 [0]. 73 TRFF5AR, 2008, 24(4): 241-245.
CHANG Yong-feng, ZHAI Xiu-jing, FU Yan, LI Bin-chuan,
ZHANG Ting-an. Sulphuric acid leaching kinetics of
pre-reduced laterite ores[J]. Journal of Molecular Science, 2008,
24(4): 241-245.

U, IR, g, & 8. B EERINE) I ETER
(7. LTH 5T, 2008, 37(5): 9-10.

WU Yi-feng, LIU Zhi-rong, ZENG Kai, LI Ying. Study on
leaching kinetics of bauxite[J]. Residue, Industrial Minerals &
Processing, 2008, 37(5): 9—-10.

PEARAE, XS, BARE, EEE. BER B A B A
[J]. Ak 2E TRESAAR, 1998, 12(3): 265-270.

YAN Yong-hua, LIU Qi-chong, XIA Dai-kuan, WANG Jian-hua.
Reaction kinetics of phosphate ore in phosphoric acid[J]. J Chem
Eng of Chinese Univ, 1998, 12(3): 265-270.

(WE FEE



