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Dduble-Dopant Induced Local Structural Changes And
Tonic Conductivity Of Doped Ceria System: As Solid
Electrolytes For Electrochemical Devices
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Abstract: Present study is focused on double-dopant effect on local restructuring, oxygen vacancy defect clustering and
jonic conductivity of doped ceria system. As compared to single dopant double-doping gives more flexibility in tuning
jonic conductivity of ceria. Singly and double-doped ceria system (viz Ce 581015024 (SRDC), Ce55mg. 15024 (SDC)
and CeysSTo075SMo 075024 (SSRDC)) has been discussed. Fluorite structure is confirmed by X-ray diffraction (XRD)
and data is well fitted using Rictveld refinement by Full-Prof suite. The electrical properties of all gas tight dense pellets
of doped ceria system were investigated by Imped p py at intermediate operating temperature range.
Double-doped ceria system exhibits one order higher conductivity then single once. To explore dopant induced local
structural changes in ceria EXAFS and RAMAN spectroscopy study has been carried out at operating temperature.
Fogmation of defect cluster at room temperature and dissociation of oxygen vacancies from defect cluster are revealed
from the spectroscopy data. Local restructuring is closely associated with oxygen vacancies dissociation and activation
energy and thus ionic conductivity.

INTRODUCTION

Ceria based system have attracted a huge interest in intermediate temperature Solid oxide fuel cell (IT-SOFCs)
due to high oxy ion conductivity directed by oxygen vacancy hopping mechanism [1]. The oxygen ion transport
behaviour in oxy ion conductor is mainly dominated by the defect association (defect cluster) between dopant cation
and oxygen vacancies. Oxy ion conductivity takes place with dissociation of oxygen vacancies from defect cluster.
Among the various singly rare earth doped ceria studied Gd, Sm, and Nd showed high ionic conductivity [2-3]. Till

the date some double-doped ceria based electrolyte have also been studied such as Sm-Dy, Y-Dy, Gd-y, Gd-Nd and
Sm-Nd [4-6]. Literature reveals most of the work in double-doped ceria based deals with structural, compositional,
optical thermal properties and ionic conductivities. There are very few attempt has been focused on, (i) The defect
association of oxygen vacancies with divalent and trivalent dopants in ceria.,(ii) charge relaxation process in double-
doped ceria. Tn present attempt, effect of different Sr based co-dopant pair on local structure of ceria studied by
extended X-ray absorption fine structure (EXAFS) and Raman spectroscopy at room temperature as well as at
operating temperature and its influence on association energy of defect cluster and hence its outcome on ionic
conductivity studied systematically, due to close interplay between transport properties and local structures. An
accurate description of the local disorder and their correlation with ionic conductivity is of utmost important for
understanding the defect formation and dissociation mechanism in Sr based double-doped ceria.
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