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Fig. 1 XRD patterns of BZY powder and BZY-2%ZnO-

NaCl/Na,COj sintered ceramics
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Fig. 2 Effects of sintering temperature on relative density and
linear shrinkage of BZY-2%ZnO ceramic
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Fig. 3 Effects of ZnO content on relative density and linear

shrinkage of BZY ceramic
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Fig. 4 Effects of NaCl/Na,CO; content on relative density
and linear shrinkage of BZY-2%ZnO ceramic
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5 RIF ZnO WRINEER] BZY B & i i I 5
Fig. 5 Cross-sectional images of BZY ceramic with different content of ZnO: (a) BZY-1%ZnO (1450°C, 6 h); (b) BZY-2%ZnO
(1450 C, 6 h); (c) BZY-3%ZnO (1450 ‘C, 6 h); (d) BZY-4%ZnO (1450 C, 6 h)

6 N[A NaCl/Na,COs RN & (1) BZY-2%ZnO [ & R 7 i 1%
Fig. 6 Cross-sectional images of BZY-2%ZnO ceramic with different content of NaCl/Na,CO;: (a) BZY-2%ZnO-5%NacCl;
(b) BZY-2%Zn0-10%NaCl; (c) BZY-2%Zn0-5%Na,CO3; (d) BZY-2%Zn0-10%Na,CO;
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Fig. 7 Cross-sectional EDS point analysis of BZY-2%ZnO-
5%Na,CO; ceramic: (a) Micrograph; (b) EDS spectrum of
point 1; (c) EDS spectrum of point 2
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Fig. 8 AC impedance plots of BZY-2%ZnO with different NaCl/Na,CO;contents at different temperatures in moist air: (a) 300 C;

(b) 400 C; (c) 500 C; (d) 600 ‘C
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Effects of NaCl/Na,CO; on sintering performance and electrical
conductivity of BaZr3Y(,0;-s/Zn0O proton conducting ceramic

LUO Xian-you, ZHAO Meng-yuan, XIE Hao, BIAN Ling-feng, YANG Xing, MENG Bin

(Faculty of Material Science and Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: The sintering properties and electrical conductivity of BaZr;gY(,03-s proton conducting ceramic can improve
by adding sintering aids (ZnO) and sodium salts (NaCl/Na,CO;).The BaZrj3Y,03-5-ZnO-NaCl/Na,CO; proton
conducting ceramic was prepared by mechanical ball milling combined with high temperature sintering in air atmosphere.
The phase, micro-morphology, chemical composition and electrical properties of the sintered ceramics were characterized
by XRD, SEM, EDS and EIS, respectively. The results show that, when the sintering process is 1450 ‘C for 6 h and the
content of ZnO addition reaches 2% (mole fraction), the relative density and linear shrinkage of BZY-2%ZnO ceramic are
95.25% and 16.76%, respectively, and the grains in the sizes of approximately 0.8—1 um. When the sintering process is
1400 C for 4 h and the content of NaCl and Na,CO; addition are 5%, respectively, the relative densities of
BZY-2%Zn0-5%NaCl and BZY-2%Zn0-5%Na,COj; ceramics are 96.71% and 97.47%, the linear shrinkages are 17.89%
and 19.78%, respectively. In moist air, when the measurement temperature is 700 ‘C, the electrical conductivity of
BZY-2%Zn0O-10%Na,CO; and BZY-2%Zn0-10%NaCl ceramics are 3.124X107° S/cm and 2.505X 107 S/cm,
respectively, while that of BZY-2%ZnO ceramic without NaCl and Na,COj; addition is only 1.292X 107 S/cm. The
addition of NaCl and Na,CO; can enhance the sintering properties and electrical conductivity of BZY-2%ZnO ceramic.

Key words: BaZry3Y(,0;3-s ceramic; ZnO; NaCl/Na,COj; proton conductor; sintering performance; electrical

conductivity
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