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Study on enrichment of titanium resources by treating
titanium middling ore with KOH sub molten salt

Zou Min, Wang Qilin, Jiang Wenshi
(College of Science, Xichang University, Xichang 615013, Sichuan, China)

Abstract: The treatment of titanium middling ore with KOH sub molten salt was studied to realize the
enrichment of titanium resources. The effects of reaction temperature, reaction time, alkali concentra-
tion and particle size on the decomposition of titanium middling ore were investigated, and the phase of
the product was analyzed by X-ray diffraction. The following conclusions were drawn. Firstly, the ef-
fective decomposition can be realized by treating titanium middling ore with KOH sub molten salt. The
better process parameters include stirring speed of 400 r/min, alkali residue mass ratio of 6 : 1, reaction
temperature of 240 °C, reaction time of 180 min, alkali concentration of 80%, raw material particle size
of 70~80 um. Under these reaction conditions, the decomposition rate of titanium in the ore is more than
99% , while the decomposition rate of aluminum and silicon is more than 98% and 85%, respectively.
Secondly, X-ray diffraction analysis shows that the decomposition product of sub molten salt is mainly
potassium hexatitanate (K,TigO,;) after calcination at 800 “C for 3 h, indicating that KOH can effect-
ively decompose titanium middling ore and remove aluminum, silicon and other elements.
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Table 1 Main chemical composition of the titanium middling ore %
TiO, TFe FeO MgO SiO, CaO ALO,
29.62 33.56 30.08 8.07 2.29 2.38
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Fig. 1 Schematic diagram of experimental device
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Fig.2 Effect of reaction temperature on conversion of Ti,
Al and Si
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Fig.3 Effect of reaction time on conversion of Ti, Al and Si

M3 AT LUE H, B SOV ] A SE K, ER
R, B8 RESF TR R 2 FHEE. Mk
N AT RAT 150 min J&, K. 88 G A0SR T im0 B D
2%, I 180 min ZE A7 B2 e KA 98% Tl 95% ., Fit
H AL ZRAE 150 min 2 J5 B2 T e, HR
AT e H T RN R 5 S A A B 0 A e mT v
(I RERRER (10, ), (H 5 51 IS [ () SiE <, 33
HRZE Y Sio, Bumit £, & F 2 MM E R A4
AN TR FRR IR 0 2 kiR h, S BER b3
R BN EAE 5 S 25 s 1] 0 2 4 AR, 28 45 il
PRI 225 18, ff e B OB S T) 28 180 miin
2.3 WEAREEXTER. B R ALR AR

[#] 5 P 33U 400 r/min, BB FRELL 6+ 1, %k
HERLEE A 70 ~ 80 pm, WA 240 °C, KT
] 180 min, %% T Adiik BEXTER R Bk L Ak 4055
TCERFALRI ], 258 anE 4 Fs .

MIEL 4 v]LLE Y, Bl B B2 A BG I, KL R
BE=FoC R LRI R s Hh Rk
IR E R 80% AeA i fe KAA 98%, TEMLART
T, AL Si EALRS 510 97% 1 86%. T ki



5 AREK, %5 SR FH KOH WEKEER A Bk i BT SEAk VR BRI SY 33 -

méfifﬂﬁﬁmﬁitw@%l 1, AT
1L R R, A BRI AT REZ R A ER R
?ﬁﬂj, WO B  80% Zidi o

100

90

80

IS0
z o —e—Ti
50 —m— Al
—&—Si
40
30 1 1 1 1
60 65 70 75 80 85
KOH ¥ & /%

B4 WUREXEA. 8B U RMFM
Fig. 4 Effect of KOH concentration on conversion of Ti,
Al and Si

2.4 RHPETRIARNTER . 45 RERE LR AN

i P FF A B 400 r/min, wmﬁgtt 6:1,%
N BEER 240 °C, SN EFE] 180 min, Bl R 80%,
FET KPR AR X BR L BE LSRG TR LRI
e, 25 BRANK S s o

100

90 +

80

70 +

AL %

60 -@-Ti - Al —&—Si

50+

40

40L50 50L60 60L70 70L80 80L90
BiAE/um
B 5 hETK A ERCERNZ

Fig. 5 Effect of mineral particle size on conversion of Ti,
Al and Si
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Table 2 Decomposition of titanium middling ore under
optimized process conditions

o AL %
Ti Al Si
1 99.1 98.2 85.8
2 99.1 98.4 86.1
3 99.2 98.1 85.9
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