41 6 Vol.41 No.6

2020 12 IRON STEEL VANADIUM TITANIUM December 2020
( 617000)
X o : 83~111 C 23.5% ~45.
8% 6.2:1
62.2 kJ/mol; :

- TF823 ‘A - 1004-7638( 2020) 06-0006-05
DOI: 10.7513/].issn.1004-7638.2020.06.002 ( ) (0SID) :

Leaching Kinetics of Ilmenite in Sulfuric Acid Solution

Wang Haibo Wu Xiaoping Gao Jian Wang Bin Chen Xiaozhe

( Pangang Group Research Institute Co. Ltd. State Key Laboratory of Vanadium and Titanium Resources Comprehensive U-

tilization Panzhihua 617000 Sichuan China)

Abstract: Using Panzhihua ilmenite and sulfuric acid as raw materials the leaching kinetics of the ilmenite
in sulfuric acid was studied and the ilmenite coupled with the leaching residue was characterized by SEM
mineral analyzer and XRD.The research results show that at the reaction temperature of 83~111 °C the acid
concentration of 23.5% ~45.8% and the acid-ore ratio of 6.2 : 1 the leaching reaction is under the unreact—
ed shrinking core model with a mixed control step and 62.2 kJ/mol of the activation energy.The ilmenite
mainly exists as a separate phase or mixed state with other phases.Except for small part of ilmenite with a
smooth surface most of the ilmenite has a honeycombed surface after the acid leaching.The ilmenite ore
primarily composed of ilmenite phase has the limestone and quartz phases exposed after acid leaching.
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Fig.1 Schematic diagram of acidolysis reaction device
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Fig.2 The effect of acid concentration on the

leaching rate of titanium
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Fig.3 The effect of temperature on the leaching
rate of titanium

3
2.1.3
Ti
4,
4
2.2
2.2.1

2H,50,+FeTiO,—Ti0SO,+FeS0,+21,0 (1)

1-(1-x) =k (2)
1-2x-3( 1-x) =kt (3)
k DX (
) %;t h,
= 180~270 -
—e—06~180 pm- _/
101 —-—45~96V
S
=
PR
/

N~
wn
[=)}
]

] /h

Fig.4 Effect of ilmenite particle size on

titanium leaching rate
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Fig.5 Relationship between leaching rate and time
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Fig.7 Mineral and SEM analyses of ilmenite before and after acid leaching



10 - 2020 41

10

11

12

Ti
25000
4 ® FeTiOs Ti R
20000 - # Ca(Mg,Fe)Si0, 2) 83~ 111 °C
MR v Sio,

15000 ¢ o ® e 23.5% ~45.8% 6.2 :1
i ’\!L:E_JL l l I\ U Jp een 2
& 10000 62.2 kJ/mol,

5000} . 3)

DL Ut s e ( );
0

20 30 40 S50 60 70 80 90
20/(°) !

8 XRD

FeTiO,( )
Fig.8 XRD patterns of ilmenite before and ’

$i0, .

after acid leaching

1) N N

Kaoru ISOBE.Particle shape of titanium dioxide and application for functional materials J .Shikizai Kyokaishi 2015 88( 3) : 67-72.
Karen Oganisian Agnieszka Hreniak Andrzej Sikora et al.Synthesis of iron doped titanium dioxide by sol-gel method for magnet—
ic applications J .Processing & Application of Ceramics 2015 9( 1) : 43-51.
DuZM HanZ Y Yao Q et al.Research progress of titanium dioxide anode in dye-sensitized solar cells J .Transaction of Bei-
jing Institute of Technology 2015 35(2) : 111-117.
Bi Sheng.2019 China titanium dioxide industry status and development trend J .Iron Steel Vanadium Titanium 2019 40( 4) : 1-3.
( .2019 J. 2019 40(4):1-3.)
Imahashi M Takamatsu.The dissolution of titanium minerals in hydrochloric and sulfuric acids J .Bull Chem.Soc.Jpn. 1976
49: 1549-1553.
Barton A F M Mcconnel S R.Rotating disc dissolution rates of ionic solids.Part 3.—Natural and synthetic ilmenite J .Journal of
the Chemical Society Faraday Transactions Physical Chemistry in Condensed Phases 1979 75:971.
Han K N Rubcumintara T Fuerstenau M C. Leaching behavior of ilmenite with sulfuric acid J .Metallurgical and Materials
Transactions B 1987 18( 2) : 325-330.
Zhang Suchun Nicol Michael J.Kinetics of the dissolution of ilmenite in sulfuric acid solutions under reducing conditions J .Hy-
drometallurgy 2010 103( 1) .196-204.
Xu Shun Huang Zhuoshu. Kinetic study on leaching of ilmenite with sulfuric acid J .Mining and Metallurgical Engineering
1993 13( 1) : 48-52.
( . J. 1993 13( 1) : 48-52.)
Zhang Chenggang Zheng Shaohua Du Changshan et al.Study on leaching kinetics of ilmenite sulfuric acid J .Chemical Reac—
tion Engineering and Technology 2000 16( 4) : 319-325.
( et al. J. 2000 16(4) :319-325.)
Liang Bin Li Chun Zhang Chenggang et al.leaching kinetics of Panzhihua ilmenite in sulfuric acid J .Hydrometallurgy
2005 76( 3-4) : 173-179.
Teng Qing Feng Yali Ma Ying.Study on acid leaching kinetics of magnesite tailings J .Metal Mine 2017( 11) : 189-193.
( . J. 2017( 11) : 189-193.)



