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Abstrac:t Perovskite yPe oxides of doped La(jc()si8 powders were synthesized by GG YcheN itrate proceSS( GNP) The pow ders were
characterjzed beRD SEM and Jaser granularity ana]ysis The results shov that oxies are un omn aggre€ates wit sPherica] shape
and the granularity of aggregates distribute peween( 5~g5pm The oxYgen nons0ich ametry vajues of hem ateriaJs werem easured hy
iodametric titraonmethod The results ndicate the oxygen nons©ich ametry of doPed LaCc()3 5 ceran ics increase with increasingCoy

Fe ratio Themixed conductivi®y was nvesti€ated bY DC four m na]method which indicates he catode materils conductions en

hance with the increasing of axygen nons0ich ametry and temperatuure as wel| as apparent dens ity
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Perovskite e oxides of doped [LaCq) , With
nonstoichian etty have attracted growing attentions {or
their superior ca@a[ytic activity and mixed electronic i
onjc conduc tion propertie,s whehmake them pran spg
candidate maerjals frmany mporaant applgcatons
such as cathodes for intemediate tmperature solid o’x
ide fue] ce]k'?  The stuctures and Properties of
these oxides were widely discussed and certayn resu lts
and explanations have heen given ()xyZen vacancies
are thought 10 be amajor kind of deficency mn perovs
kite type oxide§ whose concentration and dstrbutpon
decde the m xed conductivity and caulytic acyvity of
the oxides’!

Hozveve; the canpP|lcated effects of the structures
on properties of these oxjdes need furthermore mnvesty
gation when different cations dope jn perovskie struc
ture In this paper S¥ and Ca"™ were doped no A
site and Fé" was doped in©0 B site of [aCa)_,, OXY.
gen nonstochian etry vajues and m xed conductvi®y of
these oxjdeswere nvestigat(
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proces( GNB 14 The powders were characerized via
X_.my diffacton ( XRD), scan electron microscopy
( SH\/[) and Rser granularity analysis ()xygen nonstoi
chiom ety vaues of the materja]s were measured hY @
dametric titraton method The m jxed conductivity was
nvesti8ated though DC four— fm jna] me tho(; the
powvders were pPressed mnto discs hen sintered aty573K
forgh Platinun electrodeswere prepared on hot sies
of the discs The apparent density wasmeasured by At
chinedes method

2 Results and d iscussion

Stucture characterga tpn
The XRD resuits express hat a]] the Powders syn
thesged are perovskite tyPe oxges without any other
phasg as ovn nFig 1 ThemorPhop&y of the Por
der productions are ohserved through SE[\/[( FB 2).
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SEM images indicate the oxges are uniforn pargcles
with sPherica] shape and the aggreSate stuuctures of
partices can he identifed obviously( Fig 2). The re

(2005PY01— 33)
Emaj] mwhu@@ kmust edu cn



LAC0,,

103

sultof partic ke size measured hYy laser Sranuljarity analy
siswas shovn in Fi€3  The granu hrity of aglreates
distribute beweeng § ~5oum

Fig2 SM inagesofLa St  Ca
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F83 Granulaniy distrbuting of LCCF by laser analysis

2.2 (Oxygennonstochfmety vales
The oxygen nonstoich@mety values of the matery
alswere shown n FB4 The vaJues are much h Bher
than those have heen reporte(’isl, it seems that the er
rors hrought by manual operation and the method itself
should account for that
In sPite of this he results can st] reflect the var
iaton of e oxygen nonstojch mety vajuesw ith differ
ent doPing pn concentration The results nPJy oxygen
nonstoichametty vajues of doped LaCc(L 5 decrease
with increasing doPng Fe content W e tentatively per
pret this ©© hBherFe() bind ener®y (408. 8 +13 kJ
mo} than Ca0O (368 £21 kj/mo) and oxygen vacan.
cies fomaton is difficult n hi€h Fe content stiucture

In add iti01’1 theCo pns are apt to stay at Jower valence
state somore oxyZen vacanc gs generate 0 halance fe
The

are usually pwer

valence when more (CO exist o5 values of
LaCQ (Fex), , systan than
Lg s Sfou Cie € FXQ; Which dicaes the ST
and Cé’ dobed in A site also affct oxygen vacancies
concentraton sgnificantly
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Fig 5 Themixed conductivity of LSCCF and [L.CF

2.3 Mxed conductyiy

The mxed conductvities of L CCEF are nvestig€a
ted by DC four ttminalmethod Tt is showvn that te
cathode materg]s conductions are stongly nfluenced
by oxygen vacancies as wel] as temperaum( Fig5 ).
Just [ke those of san jconducorm ateriaLs the conduc
tivities of [SCCF imProve when tanpPeraure rose fram
473K 101123K The conductivities a[so improved with
Co contents 'ncrement( more oxygen Vacanciasj, al
though the effect s notopvpus due t© e mfluence hY
apparentdensity( Tab 1),

Tah 1 The apparatdensi¥ of LSCCF
y APpparent Mixed conductivity
density| & an®) (Y @ 923K)
L0 0 4 3575 9 6759
a8 017 4 1264 5 5752
a6 034 4 0492 12 2455
a4 056 5 3836 412 1816
a2 Q74 5 0261 140 9884

It 8 ohsewed that sanples with hBher § valies
but lower density may exhibit Jower conduction Fran
the reptionshiP heween conductivity and tenperature
or oxygen Vacancie’s we confim tHe sna]] poghron
hobping procesk n hemaerials n exPerinent @mn
Peratures range

3 (Conclusions

XRD results mdicated that a]] e povders synthe
sized are perovskite ¥pPe oxides without any other
Phase SM inages shov the Particles are unijfom ag
gregates With Pherca] shape Granularty of he agg8re
gatesmeasured by Jaser 8ranujarity analysis distrpute
frang sum O5oum  (OxYZen nonstoichian etry values
Of LACQ  Fex) ; and L, Sfy Cf o €9y FOX
decrease wit, increasing Fe content St° and Cd" da
pPing mA sijte result n ncrease N § values The con
ductivity of 14, Sf, €4, Co_y FeX)_, mproves
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