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Fig.1 Acid hydrolysis process

KM R, TFREGRER™ IR M [ AR b BRI
2 /3 2E AR 9K T3 T AR T R A BB AR SO T
R S

1 SCIG

1.1 SEER5IRF

SEIGJEORE: KB TK(RIR S HH)). AT
R AR BR A F) . BRI IR A [T AH P (SR AN 4R
PR ARV AT BRA W) o BIORS T TR AR [ AH P 1) 32 24k,
SRR 1 . BOREH R A 18 AR I 2 B4k 2
H53 M TiOs FeO. SOs, A /D& Fe 052 MgO.
Si02. ALO; Al CaO.

T BRSO B 2
Table 1 Main chemical composition of acid-decomposed

solid phase of titanium concentrate (mass fraction, %)

TiO2 FeO Fe20s MgO SiO2
17.42 13.51 2.43 1.83 1.20
ALO; CaO SOs Bal.
0.54 0.36 62.31 0.40
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Fig.2 Leaching experiment device
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Fig. 3 Effect of leaching L/S ratio on Ti leaching rate
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Fig. 4 Effect of leaching temperature on Ti leaching rate
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Fig. 5 Effect of leaching stirring speed on Ti leaching rate
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Fig. 6 Effect of solvent sulfuric acid concentration on Ti

leaching rate
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Fig. 7 XRD patterns of acid hydrolysis solid phase and
leaching residue of titanium concentrate: (a) Titanium
concentrate acid hydrolysis solid phase; (b) Leaching

residue
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Fig. 8 SEM images of acid hydrolysis solid phase and leaching residue of titanium concentrate: (a), (b) Titanium concentrate

acid hydrolysis solid phase; (c), (d) Leaching residue
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Table 2 EDS analysis results of acid hydrolysis solid phase and leaching residue of titanium concentrate
Component Position Mass fraction/%% Phase
No. Ti Fe S Si 0 Mg Al Ca Na V
1 327 380 0.0 0.0 214 47 3.1 0.0 0.0 1.2 Imenite
Solid phase 2 158 149 235 1.2 411 2.7 0.0 0.0 0.0 0.8 (Ti,Fe)SO4
3 159 159 239 00 369 3.1 1.6 0.0 0.0 0.0 (Ti,Fe)SO4
1 364 354 0.0 0.0 210 6.6 0.0 0.0 0.0 0.6 Imenite
Leaching 2 0.0 0.0 00 659 342 00 0.0 0.0 0.0 0.0 Quartz
residue 3 9.9 0.0 00 452 316 00 42 29 4.4 2.1 Quartz
4 1.8 7.3 00 295 313 113 32 148 0.0 0.9 Pyroxene
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Table 3 Main chemical composition of leaching residue

(mass fraction, %)

TiO2 FeO Fe203 MgO SiO:2
14.53 15.25 3.04 2.93 55.39
ALOs CaO SO Others
3.5 3.51 1.35 0.50
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Table 4 Fitting results of leaching kinetic model

2.0

(b) n507C
& e 60°C
zf; L5} A 65C
| * 70 C
E 10}
+
|
SI 05F
=
|
= 0F
_05 1 1 1 1 1
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Unreacted shrinking core model

Reaction temperature/'C

Surface chemistry control

Internal diffusion control

k/min™! I k/min™! 7’
50 0.01649 0.7140 0.0261 0.9942
60 0.01675 0.7995 0.0312 0.9934
65 0.01657 0.8383 0.0358 0.9923
70 0.01624 0.8725 0.0411 0.9775

Note: k is apparent reaction constant; 72 is linear correlation coefficient.

ol = e e mi—n” I 22 £ 7 R SR KRS B X SRR AR T AR 9 B
TE RN, R T BRI 1) [

I NOTO— AR IR FE 1 60 CHERIEY 65 'C: 2) WAL JRAT
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s g Table 5 Field application effect

291 294 297 3.00 3.03 3.06 3.09
T71/103K™!

10 Ink 5T HRARKE
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EALRE A 20.98 kJ/mol. KSR A [E AH VIR Rl
JG ) XRD+ SEM A1 EDS 73 #r 45 AR IRAE T 460
TR f [ AR AR I R R & N B )

2.3 AN A
T I R T RO R AR [ AR R Bh T S

. Total leachi A 1
Experiment otal leaching verage tota

No rate of leaching rate of  Process
' titanium/% titanium/%

1 96.50

5 96.38 Leaching
96.42 process before

3 96.29 strengthening

4 96.53

5 97.54

6 9756 Enhanced
97.51 leaching

7 97.45 process

8 97.48
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Research on leaching behavior and Kinetics of titanium from
solid phase of acidolysis of titanium concentrate

WANG Hai-bo', WU Xiao-ping', MA Xin?3, CHEN Xin-hong*, WANG Bin'

(1. State Key Laboratory of Vanadium and Titanium Resources Comprehensive Utilization,

Pangang Group Research Institute Co., Ltd., Panzhihua 617000, China;
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3. Hunan Provincial Key Laboratory of Efficient and Clean Utilization of Manganese Resources,
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Abstract: In order to improve the leaching of titanium from the solid phase of acidolysis of titanium concentrate,

the leaching kinetics of titanium was studied and the industrial application experiments were carried out. The

leaching behavior of titanium was studied by single factor leaching experiment, and the effects of liquid-solid ratio,

reaction temperature, stirring speed and acid concentration on titanium leaching behavior were investigated. The

results show that the titanium extraction is 98.04% after leaching for 40 min under the conditions of liquid-solid

ratio of 1.67:1.00, temperature of 65 C and stirring speed of 250 r/min. The leaching process of titanium is fitted

to the shrinkage core model which is jointly controlled by the diffusion of steam through the product layer, and the

apparent activation energy calculated is 20.98 kJ/mol. The results of industrial application show that the total

leaching rates of titanium increase from 96.42% to 97.51% after enhanced leaching.

Key words: titanium concentrate; solid phase of acidolysis; leaching behavior; kinetics
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