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Preparation and C haracterizaton of
La, St Cr, Mn (), AnodeMateria] for Solid O xide
Fue]Cell bY Sold State Reacton
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Abstrac:t Le} XSI;CII‘ yMny()3 s ( LSL‘M) anod e material of solid axide fue] ce]l( S()Fg was prepared by so]id state reactionm efod
Themicostructure and properties of | LM was tested via differentia] themal] analys;s ( D’IA) and hema gmvimetric analysis ( TGA),
X-ray d iffracton ( XRD), Single Phase
was prepated after heing sintered at | 250 ‘C and | 350 °C Pri5 h respectively The electonic conductivity of LCM enhanced with
the temperawre increasing and reachedpg 2 Syan atgs)’C in ajrf The AC mPedance pectra show [ SOM has g0od im ¢ conductivi

scann ng electon microcop}’( SEI\/[)’ AC impedance and fur prohe direct cirrentmethods
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Solid Oxide Fue] Ce 11( &)EQ has experienced in
the kst few Years {or 1ts high electrcal efficiency low
emissions and amultiPle fue] choce The anode mate
ra] has tomeet severa] strin€ent requijrements nclud ng
a g0ood electronic conductivity and a h Bh catlytic ac
tivity Tt should ajso have a goodmatch in coefficient of
thema] expansion with adjacent canponents ' 2 The
pPerovg fte structure OX'deAH)j are he ng consjdered as
anodematerjals InLECQ materiaLS the conducyviy
is enhanced bY a divalent pn such as SET supstituton
on A sit7e decreased pPoRrization is attrjputed 0 he
catalytic effect ofMrt" substituted® . T this Paperwe
nvestigated the chamcterjzation of S¥~ and M1t~ _suh.
stituted lanthanun chranamanganite Perovskjtes

1 ExpPerinenta]

1.1 Preparatpn of predecessor

Ly, Sf, Cfs M, O, ( 1S0My3ss)  canposi
tion was synhesized via sOlid state reaction L%(;’
S0, CrO, adMn() weremixed in [i8ht of he stoi
chionetty of [ SOMl7355, The Pressed samPles at Joads
0f150 MPa had the shape of pellets (@0 mmy 3
mm)’ and then sintered at different tamPeraures in air
n amuffe fumace
1.2 Chamcteriste

The water content and themass pss of the Precur
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sorweremeasured bY TG-IJTA n Ar€on The powders
ciysta] structure was chsewved bY XRI) The grovth of
ciysta] 8ran was opserved with SHV The conductyv ity
was tested bY AC impedance and {our Prohe d rect cur
rentmethad s

2 Results and d iscussion

TG-DTA analyss
The wegght Joss of the aspPrepared Ppowder
L.YM7355 was observed by TG-DTA Fi€ 1. An nital
weight Joss of ahouty 3% below 4o °C correponds of
the decompose of La¢ OH), Ma* thik in he
process [ a ( ()H) 5 spannng the A kal stype carbonatg:
amound 360 ‘C the A kal svpe cathonate decanpose(
The renoving weght [oss of3 7% between 420 ~ 625
‘C. Another weight loss of7 7% 1S beween g5 ~
1400 °C’ due 1o the sePparate out of crysta] lattice oxyY
genic atgy77 °C hasa big expend heat peak A fterggy
°C  there are near]y no loss of heat and mola; it 18 he
process of perovsk fte Hm ng
7 9 X-my dif[ract'pn( XRD) analss

Figp illustates e XRD Patterns of [ SCMy355
anode powder sintered aty 250 ‘C andp 350 °C 1 air
forqs b Wh ch shows the smgle Phase perovskite was
prepared after peng sintered at hoh 1 250 °C and
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1350 ‘C i air pris h Along with the increasing of
temperature the diffractin peak of XRD Patems he
canemore acujty [lustrate h Bh tenperature made a
more pure sngle Phase
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Fig. 2 XRD patterns of LSCM 7355 in air

2.3 SEM resuls for [SCM7355

Fig3 illbstrates the SHM inages of L.SOM7355
anode sintered at] 350 ‘C forj5 h One can see e
ciysta] Jooks slck and has no sharp refracthg angle
But the size of ciysta] 8 s nonunifom it is diffi
cult o Betdensematerg] The [ov densification caused
the decrease of conduction

SEM inages of [SOM7355 sirtered at1350C

Fg3

2.4 The ekctricity of LSCM7355

Fi84 18 the conductivities of [ SOVly 355 tested at
250 ~ 850 C in different amosPheres with pur prope
direct currentmethad In air be pw g50 °C7 the con.
ductivity curve present [pearity the conductivity chan.

ges with tmperature correspondmng the snal] Popmon
Aftergso °C’ lar€e anounts of oxygen
vacancy {oming the conductivity si@nifcant]y en
hanced for the increased oxygen partja] pressure The
tota] conductivitymeasured atgsg ‘C i air isp9 2 &
an The figure alo shows | SOM7355 have good re
versh k ability after dJeoxidizd m hemethane and hY
drogen gas
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Fig 4 Conductivity of LSCMy355 in different conditons

Figs AC inpedance pattern of
L.SM7355 measured with the electrochan sty worksta
tion n ajr The AC impPedance chart are fomed with
wo half circularity The AC inPedance spectra Show
LKN[7355 has good inic conductivifg

shovs the
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F8 5 The AC inpPedance of [SOMI7355
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3 (Conclusions

(1) [SCMy355 anode materia] has the smgle
Phase after heing sintered hoth aty 250 ‘C and 1 350
°C forys b respective [y

(2) The conductvity enhances Pplloved he ino
creasing of temperatur? the conductvity measured at
850 'C nair 29 2 S

(3) In the Qi and H amospherv; the conduc
tvity s lower than that in ajr But ke reversiple ahility
of ISCMy355 after deoxdzed in (H, and H is 80od
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LFEH, HLa, BARF, B K, XRE
(RARIKFE M ELLTAREE /ARALER IASRE, =@ 29 650093)
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LM , SM .
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