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ABSTRACT

BaZrOs-based proton conductors in which B-site cations are partially substituted by Ce and Yb were fabricated by a solid state reaction
method. The electrical properties of the specimens were measured by using impedance analyzer in dry air and wet air atmospheres. The
electrical conductivity showed higher value in wet air than in dry air at below 600°C. As the Ce content increased, the electrical
conductivity increased. Among four compositions, BaZry ¢Ceq 15 Yby 45055 specimen showed the highest electrical conductivity, 1.72x107°
Scm™, at 800°C. In the low temperature region, the electrical conductivity was higher in wet air than in dry air. However, as the
temperature increased, the proton conductivity reduced and thus the electrical conductivity showed similar value at approximately 700°C.
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Fig. 1. Schematic diagram of sample preparation process.
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Fig. 3. X-ray diffraction pattern of (a) BaZrj¢5Ybg505.5, (b)
BaZry 9Ce s Ybo 05035, (€) BaZrygsCeq 1 YbypsOs5 and
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Table 1. Electrical Conductivities at Various Temperatures of BaZry osYbg0503.5, BaZrgoCeg g5Ybg 05035 BaZrg gsCeq  Ybg 05035, and
BaZrygCeq 15Ybg 505 5 int the Dry Air Atmosphere

Measuring temperature

Electrical conductivity (Scm_l)

BaZry95Ybg 05055 BaZrygCeq 05 YboosO3.5 BaZry 55Cep1 YbppsOs.5 BaZsgCe,15Ybp 05035
400°C 2.80x10°° 3.34x10°° 7.68x10° 1.04x107°
500°C 2.26x107 2.46x107° 4.72x10° 561x10°7°
600°C 1.01x107* 9.97x107° 1.62x10* 1.82x10™*
700°C 4.06x107* 3.95x107 5.74x10™ 6.18x107*
800°C 1.23x107 1.17x10~° 1.62x10° 1.72x107

Activation energy (eV) 0.89 0.87 0.79 072

Table 2. Electrical Conductivities at Various Temperatures of BaZrg g5 Ybg 05035, BaZsroCeg 05 Ybg 0503.5, BaZrg gsCeg 1 Ybg 05055, and
BaZrg 3Ceq 15Ybg 05055 in the Wet Air Atmosphere

Measuring Electrical conductivity (Scm ')
temperature BaZry05Ybo 05053 BaZrpoCe s YboosOss  BaZrgesCey YbggsOss  BaZrggCeq s YboosOss
400°C 3.76x10°° 4.73x10°° 1.13x107 1.36x10™
500°C 2.54x107° 2.70x107° 5.07x107° 6.07x107°
600°C 1.05%10™* 1.01x107™ 1.63x107* 1.88x10™
700°C 4.09x10™* 3.8Ix107° 546x107* 6.02x10~°
800°C 1.21x107 1L.11x107 1.50x107° 1.64x10
Activation energy (eV) 0.81 0.76 0.66 0.64
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Fig. 5. Arrhenius plots of electrical conductivities as a function Fig. 6. Arrhenius plots of electrical conductivities as a function
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Fig. 7. Arrthenius plot of the conductivity of BaZrjgsCeq
Ybyg ¢505_5 measured in dry and wet air atmospheres.
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Fig. 9. Impedance spectra of BaZrO;-based proton conductors
measured at 400°C in the dry air atmosphere.

3.2kHz B BaZry o Y0, 0036
40000 A/ O BaZry ¢Cey,05Y05,0505-5
P~ 0" o o- L . A BaZr, o Cey Y0o,05055
©) o A % 9 o . vV BaZry [Cey 15Yby 05055

Ry 200001 _&¥ 5kHz ®o, .,
' asalfT— 10kHz ° "
A q}&) P

o125 kHz, , L , ,

0 20000 40000 60000 80000 100000 120000
Z(Q)

Fig. 10. Impedance spectra of BaZrO;-based proton conductors
measured at 400°C in the wet air atmosphere.
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