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Abstract: The oxide nanofiber (Proslag;),(Nip7CugzGaggs)O4.s (PLNCG) is prepared by electrospinning technique.
The phase and morphology evolution of the oxide nanofiber are characterized by Thermo-gravimetric-Differential
thermal analysis (TG-DTA), X-ray diffraction (XRD), fourier transform infrared spectroscopy (FT-IR) and scanning
electron microscopy (SEM), respectively. The results show that PLNCG nanofiber with an average diameter of 420
nm is produced after sintering the precursors at 950 °C for 5 h. The nanofiber cathode is formed with mesh-like
morphology and keep good contact with the CeyyGdy;0,5 (CGO) electrolyte after heat-treated at 1 000 “C for 2 h.
The electrochemical impedance spectrum (EIS) results indicate that the nanofiber cathode exhibits superior
performance than the powder cathode. The polarization resistance (R,) of the nanofiber cathode is 0.134 }-cm® at
700 °C in air, which is 32% less than the PLNCG powder cathode (Rp=0.197 )+ cm?). The maximum power density of
electrolyte-support single cell with PLNCG nanofiber cathode (Ni-CGO/CGO/PLNCG) reaches 231 mW -cm™ at
700 “C. The oxygen partial pressure measurement indicates that the charge transfer process is the reaction rate-

limiting step of the nanofiber cathode.
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Fig.1 TG-DTA curve of the nanofiber precursor
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Fig.5 SEM images of (a) nanofiber precursor and (b) nanofibers after calcined at 950 °C; Images of the surface (c) and
the cross-section (d) of the PLNCG nanofiber cathode supported on CGO electrolyte after calcined at 1 000 °C for 2 h
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Table 1 Fitted impedance spectra values Ry, R,, capacitance, and relaxation frequency of nanfiber

cathode PLNCG at 700 °C under various oxygen partial pressures
P, / kPa 14.489 5.269 3.344 2.33 1.52
Ry / (Q-cm?) 0.186 0.204 0.224 0.248 0.297
Qu/ (F+s)™"cm? 0.014 0.015 0.016 0.017 0.02
N 0.63 0.616 0.602 0.589 0.553
Cy/ (F-cm? 4.249%x10™* 4.062x10™ 3.866x10™ 3.748x10™ 3.174x10™
ful Hz 2.014x10° 1.921x10° 1.838x10° 1.715x10° 1.689x10°
R/ (Q-cem?) 0.007 0.016 0.024 0.036 0.05
Qu/ (F-s)'"-cm™ 0.681 0.734 0.535 0.588 0.489
n 0.972 0.968 0.985 0.988 0.987
C./ (F-cm™) 0.583 0.634 0.501 0.561 0.466
fi.!/ Hz 38.97 15.71 13.25 7.88 6.84
Ry / (Q-em?) 0.193 0.22 0.248 0.284 0.347
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Inset displays the dependence of polarization resistance on oxygen partial pressure at 700 °C
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Fig.7 AC impedance spectroscopy of PLNCG nanofiber cathode under diverse oxygen partial pressures measured at 700 °C:

(a) Impedance spectrum; (b) Bode plot
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nanofiber cathode measured at diverse
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