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Synthesis and Characterzaton of

La, St Fe, Mn (), for SOFC CathodeM ater@als

QNN Bo MAWen hui YANG Bin LIU Da-chun DAT Yong nian
( Research Instjut of Vacuun Meta]uigY and Materialj Faculty ofMaterga]s and
Metugica] Engneerng Kunmng University of Science and Technojogy Kunming50093 Ching)

Abstract  The solid oxide fue] ce]] echnogy offers subsantia] potentia] or clean and efficient power generaton [a  SrFe MnO,
( LSH\/[) perovsk jtes are potentia|materyls used as cathode pr ntemed gt tanmperature s0lid oxde fuel] ceu( HS()FC). TheY( X—
01 02 03 and 4 Y= 1 02 and () 3) were synfesized by a citratemethod The omed Process of Perovsg jte structure was
analyzed using TG, DTA analysis XRD showed the dtimun fomatio of a single perovskite Phase isgg)'C, Electrica] conductivi®y
wasmeasured hY a four poheDC method and Laﬁ . 515 . F% 0 Mno1 ()30 shows the highest conductivity The oxyg€en nmstojchion etry was
m easured by Jodametric method These perovskites disPlay the oxygen deficient canpos jtion ISM with increasng the nunper of Sr
and Fg increase the anountof oxygen vacancies The synthesized 14&06 Sro‘4 F%‘QM%I ()3 s and I‘%vg Sg] Gao SM%z ()3 s are chamically
and themally canpatple we]] in XRD and SHM results In concluspr} the .M can he casidered as a pramising cathode materal
for TISOFC
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dometric metha] ‘The chenica] and thema] compaty
bility beween [ SHM and [.SGM were stud £d using a
XRD instument and a X130 TP ESEM SEM instru

ment respectvey

1] Introduction

QFC 1sa c]eagl effrient pover generaton tech
nolgy [l The cathode is one camponent of a
QDFCEH | The properties® 4 of the cathode Play a sig
nificant o n dettmnmng the HFC Performance ()
ver the Past decadse there has heen an jncreasng ner

3 Results and discussion

Preparaton of[SHM
In Fi8 [, nomass pss occurs apove gnn°C  sug

3.1
est m mixed ©Onic and electonic conducting perovs.

kites The presentwork ains at evajuating wheher he
1L.SEM is £0ad or not {for HORC cathode materals with
L4.,S1G4 M8 Q) ekctroly €

2 Expberinenta]

The Lg . St Fe y;Mn. Q) ; With *=0.1, 0.2 0 3
and () 4 and Y= , 0.2 and , 3 Perovskites were
prepared by citrate metha] The {fomation process of
penov fte structure was analyzed using STA 449 C TGy
DTA The Phase purity of the canpounds is evaluated
with Povder XRD usig a Buker [ ADVANCE dif
fracometer [ lectrica] conductivity of sintered barswas
measured as a finction of tanperature ( 250C ~
SSOQC) under ajr amosphere hY a four prohe DCmeth
od The oxyZen nonsoichiometry wasmeasured hy Ja
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gesting that the fomatpn of a [ SEM Perovskite s ahout
600°C. No additiona] d iffraction peaks were found in
the L.SEM between3gn’C and1200’C. A fier heating at

800°C, no significant change p ensity and the peak
positpn in XRD Pattem occurred ( Fig 2). This s
consstentw ith TG/ DTA

3 2 Elkctrca] conductiviy

As the anount of supstjtution of Sr and Fe for m
creases the electrical conductvity also increase§ as
shown in FB3, Lg, S, F¢,Mp, O,, has the high
estconductivity It is aboutpg o Se an' atgs(C,
The tamperature dependence of efctrica] conductyv ity
through the sma]] polaron mechangn can he expressed
b¥ol,

o = (NKI) exiy _Ea/KI)
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Fgq DTA/TG curves of thhe LM Precursor
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F&2 XRD pattem of LSFM after siierng atgo(C

The Pbtof ng T versusy ;T pr [ .SBM suBests
that the adi@baticmechangm Prevajls over the measure
ment tan pPerature range( FB 4) .
3.3 ()xyg8en nonsto ch m e Yy

These Perovskites disPlay the oxyg8en deficient
can Position ISEM with mcreasing the numper of Sr
and Re increase the anount of oOxYg€en vacancgs
Lits SEo F§,Mn, Q. has the hBhest axygen nonsoj
Cchionetty valueg 23
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Fig€ 4 The oxyg€ea nonspichfmetry § for
[a  StFe MnQO, .

3 4 Chemicalcampathility of[.SEM and L.SGM

The campositions of powders of LSIM and [.SGM
after sintering at 1250°C  exhibit Pure perovskite as
shown n F8 5 Thss ndicaes that the canposie is
stable n ajr ath gh tanperature
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3.5 Thema]canpatp ility

The prepared [ SHV cathode filn © in good con
tact 0 the ISGM electoyte at 1250°C ( Fig 6). The
LSEM cahade filn is Porous ( Fig7)  Which is 8ood
for pemeaton and reduction of oxygen

Fig€7 SM mage of LSBM cathode fim

4 (Conclusons

(1) The oPtinum heat treament tmperature {s
800 C;

(2) The electrca] conductivity enhances as the a
mount of Fe and Sr pcreases L%_G S& F(g 0 Mr()jl Qs
has te highest conductivity apout o6 o S an' at
850°C. Themechanisn of electrica] conductivity is ad i
apatic mechan im;

(3) LSEM with ncreaspg the numher of Sr and

increase the anount of OxyZen vacances L%ﬁ
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Sy, FeoMn | O has the hBhest oxygen nonsoich i
anetty vajue of( 23
(4) The canposition of powders of LSFM and LS.

GM s

stah e at high tamperaturg

(5) The LSEM Painted on the LM electrolye is

porous
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