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Fig.1 XRD pattern of the product
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Table 1 Chemical composition of ilmenite

Component TiO; >Fe MgO MnO CaO Al,O; SiO;

Content (%, @) 51.00 3444  0.65 040 0.31 0.40 0.63
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Fig.2 The experimental apparatus
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Fig.3 Effect of KOH concentration on the
decomposition rate of ilmenite
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Fig.5 Effect of stirring speed on the decomposition
rate of ilmenite
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decomposition rate of ilmenite

M 6 ATLUE Y, BRBRE™20  BE B 5 L
BT, FLBE S NN TR GE G, BRERAT I i Ak T
B BBERERA 1 R RN, K BT EL R R
AR LK, A T LA R ER, DRI e 1 3
FEAHBIHE N, BRERE™ (00 Al AP, /™ LEB AR



322 U = B

09

Ok [ A B A R R AR PR R A A Y
B, FEPRE BN T i, T HERE I KOH WA Hh A
JFCRIVR AT Y8 o] 7 TF Do) ) T AL, AT 55 T e 2k
FE, RSN I RS, Beah, BT e
TARE. BRI, RS RE KOH, H/m b A RE
ik, IWEIWTLLEH, Ui LT 7 1, ERERE 1 2 iRt
HEREGE LEIG AR AR, HARAT LI e 25 1S I B
I FEEFRE: MEGLL/ N T 3 B, ONAR ZR PR B
Ko BRERAT (R A R AR, SO L ) 238 Y FE A 3~7.
3.2 IEXXEE

£ KOH IR Ly 80%(w)if, 2582 [ ik FE (T)-
SV TA] (L) PEFFEETE(N) S Bl/A Eb(M)4 AN DR 20 Bk 2k
W MR, EF Lo(3Y)IEAT RS2, NE
FOKEUER 2 s, SEIe g R o i 45 R 3k 3.

%2 RWERERKE
Table 2 Experimental factors and levels
Factor

Level  Temperature, Mass ratio of Stirring speed, Time,
T(C) alkali to ore, M N (r/min) t (min)

1 200 3 700 60

2 220 5 900 120

3 260 7 1000 180

#3 LG EXFTUERSMES
Table 3 The results of Lo(3%) orthogonal experiments
and range analysis

Factor
No.  Temp., ';/Ili:ji rti;“grzf Sst;;lgg Time,  Decomposition
T(C) R ' N (r/mi;w) t (min) rate, X (%)

1 1 1 1 1 25.21

2 1 2 2 2 48.32

3 1 3 3 3 65.48

4 2 1 2 3 75.36

5 2 2 3 1 52.23

6 2 3 1 2 78.42

7 3 1 3 2 91.83

8 3 2 1 3 95.51

9 3 3 2 1 82.75

Ky 139.01 192.4 199.14 160.19

K,  206.01 196.06 206.43 218.57

Ks  270.09 226.65 209.54 236.35 Order of
K41/3 46.34 64.13 66.38 53.40 factors
K./3  68.67 65.35 68.81 72.86
Ks/3  90.03 75.55 69.85 78.78

R 43.69 11.42 3.47 25.38 T>t>M>N
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Decomposition of lImenite in KOH Sub-molten Salt
LIU Yu-min!, QI Tao?, WANG Li-na?, CHU Jing-long?, ZHANG Yi?

(1. College of Chemistry and Environmental Science, Henan Normal University, Xinxiang, Henan 453007, China;

2. Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Using KOH sub-molten salt as reaction medium, the effects of KOH concentration, reaction temperature, time, stirring speed
and mass ratio of alkali to ore on the decomposition rate of ilmenite in KOH sub-molten salt were investigated through factorial and
orthogonal experiments. The results showed that the more important factors among them were reaction temperature, time and KOH
concentration. The high reaction temperature and KOH concentration were beneficial to the decomposition rate of ilmenite in KOH
sub-molten salt. However, the decomposition rate of ilmenite decreased when the reaction temperature was more than 260°C. The
decomposition rate of ilmenite was above 95% under the reaction conditions of KOH concentration 80%(w), stirring speed 700 r/min,
reaction temperature 260 °C, alkali-to-ore 5 and the reaction time 180 min. Furthermore, the decomposing process of ilmenite in KOH
sub-molten salt was well interpreted with an unreacted shrinking core model under chemical reaction control.

Key words: ilmenite; sub-molten salt; KOH; decomposition



