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Fig.1 SEM image of V,0s and TiO, mixed oxide pellet sintered
at 600 C for 6 h
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Fig.2 SEM image of V,0s and TiO, mixed oxide pellet

after electrolysis
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Fig.3 XRD patterns of the V,0s and TiO, mixed oxides

before and after sintering
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Fig.4 XRD pattern of the product prepared from V,0s and TiO,
mixed oxides by electrolysis at 900 ‘Cfor 8 h
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Table 1 Compositions of sample after electrolysis for4, 8 h
at 900 C (at%)

Time/h O Ca Ti \'%
4 37.55 1.87 56.83 3.75
8 0.61 90.03 9.36
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Fig.6 XRD patterns of the product prepared from V,05
and TiO, mixed oxides by electrolysis at 900 ‘C

for different time
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Table 2 Electrode reactions of TiO, deoxi at 900 ‘C

Electrode reactions E/mV
V05 =2V +5/20, +1054
TiO=Ti+ O, +1776
5Ti0,+Ca0+C=TisO;+CaTiO;+CO +266
4TiyO7+Ca0+C=5Ti;05+ CaTiO;+CO +137

3Ti;05+Ca0+C=4Ti,05+ CaTiO;+CO +33
2Ti,03;+Ca0+C=3TiO+ CaTiO;+CO -342
CaTiO;+C=TiO+CaO+CO -905

TiO+ CaTiO;=CaTi,04 <0
CaO—Ca+ 1/20, +2700

2Ca+ TiOp-—2CaO+ Ti
Ti+ V=>TiV <0

IR-TiO, 3 CaTiO;
2A-TiO, 4 TigesVo.0s0
5

T
3 s

Lo R $3 3 #Y
35 35335 5 25V
5

Intensity/a.u
i
b b
-
N
~
=1
<

20/(°)

7 REAMPITE 900 CAF HLE N HLfE 8 h ) XRD & i%
Fig.7 XRD patterns of the product prepared from V,0s and TiO,
mixed oxides by electrolysis at 900 ‘C for 8 h under

different Voltages
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Preparation of TiV Alloy by Electrolysis-Deoxidization in Molten Salt

Du Jihong, Li Qingyu, Yang Shenghong, Li Zhengxiang, Xi Zhengping
(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: TiV alloys were prepared by electro-deoxidization method. Using molten CaCl, as electrolyte, mixed oxides of sintered V,0s
and TiO; as cathode, and graphite rod as anode, the samples were electrolyzed at 900 ‘C under 3.0-3.2 V. The electrolysis principle was
studied. Results show the reaction process is gradual reduction of mixed oxides to produce content-controllable TiV alloys. The process is
prior production of Ti subsequent to gradual production of TiV alloy. The intermediate products include CaTiOs, V409 and TiO et al.

Key words: electro-deoxidization; TiV alloy; alloying mechanism
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