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Fig. 1 XRD patterns of titanium slag
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Fig. 3 SEM images of cathode sintered with different carbon contents: (a) 0%; (b) 3%; (c) 5%; (d) 10%
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products with different carbon powder addition amounts

Carbon powder

Mass fraction/%

addition amount/% QO Ti Fe Al Si
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Fig. 8 XRD patterns of electrolytic products with different
amounts of powder addition
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Table 2 Standard electrode potential

Electrode Reaction Electromotance/V
Ca”"/Ca Ca’+2e—>Ca -2.866

Ti*", Ti*"/Pt Ti*+e—Ti*" -0.04

Ti*", Ti*"/Pt Ti' +e—Ti*" -0.369
Ti*"/Ti Ti*+2e—>Ti -1.628
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Effect of cathode modification on electro-deoxidation process of
waste slag containing titanium

WANG Bo"?, CHEN Chao-yi"?, LI Jun-qi"*, WANG Lin-zhu"?, LAN Yuan-pei"?,
WANG Shi-yu"?, SHEN Yuan-yuan'>

(1. College of Materials and Metallurgy, Guizhou University, Guiyang 550025, China;
2. Guizhou Province Key Laboratory of Metallurgical Engineering and Process Energy Saving,
Guiyang 550025, China)

Abstract: Titanium was prepared successfully from waste slag containing titanium by using CaCl, molten salt as
electrolyte, sintered sheet wrapped with nickel foam as cathode, and graphite as anode at 900 ‘C with cell voltages
of 3.1 V under inert atmosphere. The influence of carbon doping amount on microstructures of reduced pellets,
effect of electrolysis was also discussed. In addition, the process of electro-deoxidation were analyzed. The results
demonstrate that the porosity of the cathode sheet after sintering increases with the increase of the amount of
carbon powder. The porosity of the cathode sheet is 44.33% with 5% dopant, which has good electrochemical
activity. The Ti content reached 94.06% which is higher than nodoped sample (the Ti content increased by 4.16%),
and the particle size in the form of a sponge is uniform. When the carbon powder doped amount reaches 10%, the
cathode porosity increases to 49.56%, and the inter-particle decreases connectivity which reduces electrochemical
activity and the effect of electro-deoxidation significantly. The initial current of electrolysis was high, which
decreases rapidly after 25 min and becomes stable. Doping with an appropriate amount of carbon powder is
beneficial to the cathodic deoxidation. The deoxidation process is: CaTiO;—Ti,0;—TiO—Ti,O(x>1)—Ti.

Key words: waste slag containing titanium; molten salt electrolysis; titanium; doped
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