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AC Impedance Study of the Lao.sSr0.2MnO3z/ YSZ Hectrode

Wang Shizhong Jiang Yi ~  Zhang Yahong YanJingwang Li Wenzhao
(Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023)

Abstract  Hectrochemica reaction of oxygen on the Lao.s Sro.2MnOs/ YSZ electrode
has been investigated in detail with AC impedance. The results demonstrated that the rate deter-
mining step (rds) of the reaction varies with the temperature , oxygen partial pressure and overpo-
tential gpplied. At open circuit potentia , the rdsis the disociative adrption of oxygen on the
L SM surface. A large number of electron holes are generated at high anodic overpotentias, while
oxygen vacancies are formed at high cathodic overpotentiads. The formation of the eectron holes
resultsin the electronic conduction of the YSZ electrolyte and the extenson of the electrochemical
active area. While the formation of oxygen vacancies leads to the ionic conduction in the L SM
electrode and the extenson of the dectrochemical active areaover the L SM dectrode surface. The
extenson of active area and the increase of the conductivity induce some ecia phenomena re-
flected in AC impedance ectra, such as the decrease of both the electrode redstance and the
ohmic drop , the increase of the double layer capacitance , and the gppearance of the low frequency
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inductive arc at low temperature. The rdsof the reaction at low temperature and high overpoten-

tidsisthe charge trander step , while at high temperature the rds of the reaction at high anodic

and cathodic overpotentia are the charge trander step and the diff uson of oxygen over L SM sur-
face regpectively.

Key words  Strontium doped lanthanum manganite, Electrochemica reduction of

oxygen, AC impedance
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