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Fig.1 Schematic diagram of Perovskite structure
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Fig.2 XRD patterns of pure ZrO, and ZrO, doped with different
contents of CaCOs sintered at 900 C for 6 h: (a) 15%, (b)
10%, and (c) 5%
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Table 1 Effects of doping content on porosity and specific

surface area specific surface of ZrO, pallets
ZrO; doped ZrO, doped ZrO, doped

Properties 71O, 5% 10% 15%
CaCO; CaCOs CaCOs

Density/g-em™  5.42 4.81 4.48 4.30

Porosity/% 8.0 18.3 239 27.0

Specific surface 1.26 1.33 1.83 3.25

/meg!
Mean pare size/ 129.79 128.04 144.21 179.65
nm
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Fig.3 SEM images of morphologies of ZrO, and CaCO; doped ZrO,
electrolyzed at 3.1 V in molten CaCl, at 900 C for 8 h: (a)
Zr0,, (b)ZrO, doped 5% CaCOs, (¢) ZrO, doped 10% CaCOs,
and (d)ZrO, doped 15% CaCO;,
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Table 2 Compositions of pure ZrO, and ZrO, doped with
different contents of CaCOj; electrolyzed at 900 C
for 8 h (at%)

Pure 70, doped  ZrO, doped ZrO, doped

Elements . 5%CaC0O;  10% CaCO; 15% CaCO;
0 44.23 39.52 35.07 22.65
cl 24.36 / / /
Ca 20.82 423 3.96 /
Zr 10.58 56.25 60.97 77.35
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Fig.4 XRD patterns of ZrO, and CaCO; doped ZrO, electrolyzed
at 3.1 V in molten CaCl, at 900 C for 8 h
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Table 3 Current efficiency of ZrO, and CaCO; doped ZrO;

electrolyzed at 3.1 V in molten CaCl; at 900 ‘C for

8h
Contents of CaCO3; /mol% 0 5 10 15
Current efficiency/% 4.19 11.45 12.57 13.58
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Mechanism on Increasing Electroanalysis Efficiency by Cathode Doping for the Metal
Zirconium Prepared by Electro-Deoxidization in Molten Salt

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

Abstract: Metal zirconium was prepared by electro-deoxidization method by using CaCl, molten as electrolyte, sintered ZrO, and ZrO,
doped different mole CaCOs pallets as cathode, graphite rod as anode. The pallets were electrolyzed at 900 ‘C and 3.1 V for 8 h. It is found
that the rate of electro-deoxidization reaction for ZrO, and the current efficiency were increased, and the reaction time of
Electro-deoxidization was shortened by adding CaCOj;.

Key words: doping; CaCOjs; electro-deoxidization; ZrO,; zirconium; current efficiency; mechanism
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