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E lectrochem ical Studies on the lonic Charge T ransfer Properties of the

O xygen Vacancy Defects in the O xide Film s Form ed on T itan um

KONG De-sheng » LIU Haiyan FAN W en-juan LV W en-hua

YU Zhangye FENG Yuan-yuan
(Depariment of Chanistry  Qufu Nomal University Qufiu 273165, Shandong China)

Abstract The ionic charge transfer properties of the oxygen vacancy point defects in T filns fomed on tita-
nim were studied in L Omole L ' HCD: solution with cyclic vollammetry potentiostatic polarization galvano~
static reduction and capacitance measurements The measured capacitance data were analyzed based on the M ott
Schottky equation and E nstein equation Based on the different response tines to the changes of the applied e-
lectric field between the ionic and the electronic charge transfers the diffusion coefficient of the point defects in
the anodic oxide filn on titanim was estinated Itwas shown that the passive potential region for titanim in 1 0
mole L ' HCID. ranged from ca O 106 V. Sane inportant physico-chem ical properties in relation with the point
defects (oxygen vacancy) transfer such as the steady-state current ( i, ), the film oxidization factor (), the
field strength within the filn (H) and the diffusion coefficient of the oxygen vacancies (D, )» were found to be
potentialdependent The effects of anodic oxygen evolution and of the filn structure changes at higher potentials
on the film bulk properties were also discussed

Key words TD; filn; oxygen vacancy defects diffusion coefficient capacitance measurements M ottSchott-

ky analysis
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