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Abstract Barium zirconate exhibits good thermo-chemical stability and proton conduction at high temperatures, but shows
poor electron conductivity. Therefore, for high efficiency of hydrogen separation, a very thin and dense Pd-Barium
zirconate membrane has to be coated on a porous substrate. A thin and dense Pd-Barium zirconate membrane was
successfully synthesized on a porous substrate by means of dua sputtering method. The structural and chemical festures of
the BaZr,gY 15055 membranes sputtered at 300°C and 400°C were investigated by X-ray diffractometry, and it was found
tha a wel-crystallized membrane, Pm-3m space group of BaZrO, was synthesized. The surface and cross-sectiond
morphologies of membrane were assessed by SEM (scanning electron microscopy) and TEM(transmission electron
microscopy) of the surface and of cross sections. The cross sectiona observation of Pd-BaZr,gY (,50;_5 membrane by dual
sputtering shows that the coating is quite dense with columnar structure.
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Fig. 1. (a)Schematic of Dud sputtering system (b) dual sputter principal.
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Fig. 2. X-ray diffraction patterns of deposited BaZrqgY 41205
films as function of sputtering temperature.
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Fig. 3. Pd-BaZrygY1505_5 membrane by dua sputtering (a)
SEM image (b) EDS mapping images.
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Table 1

Analyzed X-ray pattern for sputtering temperature
3 strong lines (110) (200) (211
Temperature/°C 300 400 300 400 300 400
20/° 29.826 29.817 42,581 42.440 52.969 53.000
D/A 2.9932 29941 21215 21282 17273 17264
Pesk height 4071 2040 106 250 796 264
Pegk area 51634 26861 1780 5916 14535 4904
FWHM 0.199 0.168 0.254 0.308 0.271 0.305
Crystal size/A 618 842 440 339 419 357
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Fig. 4. SEM images of Pd-BaZr,gY,1:0;_5 surface deposited
by dual sputtering.
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Fig. 5. TEM image of intermediate area between the deposited
Pd-BaZr,g;Y 0150;_5 layer and Y SZ porous support.

Fig. 6. TEM and FFT images of intermediate area between the
deposited Pd-BaZrgg:Y 4150;_5 layer and Y SZ porous support.
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Table 2
EDS results of Pd-BaZr,gY,15:0;_5 deposited layer at various
positions (marked to Fig. 7)

Spectrum @) Y Zr Pd Ba

1 53.62 432 20.63 1.78 1964
2 55.18 294 20.86 - 21.01
3 54.97 3.03 18.26 200 2173
4 57.74 271 18.89 - 20.66
5 55.91 3.96 2217 - 17.97
6 61.06 297 17.94 124 16.79
7 51.16 2.88 16.83 116 27.96
8 50.27 3.65 19.78 140 2491
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