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Table 1 Chemical composition of Panzhihua 85 slag (mass
fraction, %)

TiO, Ti,0; FeO SiO, MgO CaO Al,0; MnO Cr,05 V,0s
69.18 13.29 9.55 2.85 1.33 0.575 2.07 1.37 0.133 0.288

F2 —umE kI A )

Table 2 Chemical composition of binary and ternary titanium

slags
Mass fraction/%
No.

TiO, FeO SiO, MgO CaO
1 84.08 13.92 2
2 82.37 13.63 4
3 80.65 13.35 6
4 78.94 13.06 8
5 84.94 14.06 1
6 84.08 13.92 2
7 83.23 13.77 3
8 82.37 13.63 4
9 85.38 14.12 0.5
10 84.94 14.06 1
11 84.52 13.98 1.5
12 84.08 13.92 2
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Fig.1 Experimental apparatus of electrical conductivity measurement
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Fig. 3  Electrical conductivity-temperature curve (a) and electrical conductivity-SiO, content curve (b) of ternary slags
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Fig. 8 Theoretical calculations of TiO,-FeO-MgO ternary slag system with different MgO contents: (a) 1%MgO; (b) 2%MgO; (c)
3%MgO; (d) 4%MgO
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physical and chemical

Electrical conductivity properties and melt structure of
TiO,-FeO-X(Si0,,Ca0,Mg0) ternary high titania slag

HU Kai, ZHANG Run, LI Sheng-ping, LU Xue-wei, DANG Jie, YOU Zhi-xiong

(School of Materials Science and Engineering, Chongqing University, Chongqing 400044, China)

Abstract: The effects of temperature and slag compositions on electrical conductivity of TiO,-FeO-X(Si0,,Ca0,MgO)

ternary high titania slag were measured accurately by AC impedance method. The results show that the electrical

conductivity of high titania slag, which is vary from 40 S/cm to 487 S/cm, increases with the increasing temperature. The

electrical conductivity of TiO,-FeO-X(Si0,,Ca0,MgO) ternary high titania slag is hybrid controlled by the electron-ionic

conduction, which possesses obvious semiconductor property. The additions of SiO,, CaO and MgO can decrease the

electrical conductivity of high titania slag. X-ray diffraction analysis results and thermodynamic calculated results show

that the predominate phase of the high titania slag are anosovite ((Fe, Ca, Mg),Ti,Os) and rutile(TiO,).

Key words: high titanium slag; electrical conductivity; electron conduction; melt structure

Foundation item: Project(51374262) supported by the National Natural Science Foundation of China

Received date: 2017-11-28; Accepted date: 2018-04-10

Corresponding author: LU Xue-wei; Tel: +86-13658335559; E-mail: lvxuewei@cqu.edu.cn

(wE T 8



