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Absorption behavior of lattice oxygen in CggY o0,

at intermediate temperature

Chencen SUN Guanzhong HE Liangchao GA®, ShaoleiSON&? Rong LI, QiangZHEN"?"
(1. Nano Science and Technology Research CentangBhi University, Shanghai 200444, China
2. School of Materials Science and Engineeringnghai University, Shanghai 200444, China)

Abstract: The absorption behavior of lattice oxygen for &) ;0. (YDC) crystal was investigated. Combined
with TG-DSC, XRD, Raman and XPS characterizatiattide oxygen absorption occurs at intermediatetzature
(from 500 to 80C°C), which is related to the oxygen vacancies comdiom, and no phase change is observed in
this process. In electric conductivity relaxati®CR) experiment, prolonged oxygen diffusion prodessbserved
above 600°C, which may be caused by oxygen absorption procksd through ECR experiments, the bulk
diffusion coefficient Dy and surface exchange coefficiedt, for YDC dense sample are measured as
6.5%10°-2x10* cnf/s andK.,=2x10*-9x10* cm/s at intermediate temperature range.
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1. Introduction

Intermediate temperature solid oxides fuel cetQIPFC) operating at 500-800°C has been considerede of
the promising techniques in new energy field, whid¢tnacts much attention[1-3]. Ce@ased materials, such as
lanthanoid doped Cefare usually investigated as electrolyte in IT-SQk@ to their higher ion conductivity[4-6].
The effect of doped rare earth has been extensstetlied by experimental methods and theoreticéhaous [7, 8].
Nakayama et al. reported that the electronic wamgly associated with oxygen vacancies in theacbhyi the
density functional theory+U (DFT+U) method[9], whitowered the migration energy of the oxygen vaiznc
during the ionic transition process and increades diffusivity of the oxygen vacancies. In the ddpeeria
materials, the binding energy of oxygen vacancytelts would have significant change caused by tpart
cations, which consequently influence the oxygegration process. Besides, transformation betweesp@eies
and oxygen vacancies is also an important factortlie catalytic property applications[10-12], whichay
influence the performance of doped ceria signifilyan

In the Y-doped Ce©materials, the nano-particle dopants have more&weaded structure and less constrained
bonding environment than pure ceria materials[Bjch resulted in more active oxygen ionic and bigélectrical
conductivity[14]. The interaction between chargededt and trivalent dopant at intermediate tempegastrongly
influenced the electric property and the formatienthalpies[15]. Besides, the weight increase of YBIC
intermediate temperature was observed in many mefses but scarcely well explained[16]. Howevers th
information is related to the oxygen vacancies iv@@ reaction at intermediate temperature, which ingportant
effect on the electrical performance for YDC.

Therefore, in this paper, oxygen absorption behaaia oxygen vacancies variation in YDC were charared
in detail by TG, XRD, Raman and XPS, respectivetyile the bulk diffusion coefficienD,eand surface exchange
coefficientKe, for YDC were measured by electric conductivityaseltion (ECR) method. Based on these studies,
the interrelation between oxygen absorption behaaial oxygen vacancies diffusion was suggestedrid€C at
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