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Synthesis and Properties ofLelyX St C{y Mn, Qfa
AnodeM atera] by (G YcineN itrate Process
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A bstrac:t Themogravin etric analys iS( "[GA) and d ifferentja] scanning Calor'rnetri(:( DSC) method was adoPted to characterjze fe re
action process of La St Cr Mn (O,

1.S(M7355 were tested bY X-ray diffraction ( XRD),
directcurrent four efectraje and tampemture process reducton ( TPR) technjques XRD Pattems ind jcates hat Perovsk jte Phase exis

( LS(M7355) anode materia] by gycine njtrate process Themijcostucture and features of
scanning electron m Croscopy ( gj\/[)’ energy dispersive spectroscopy ( EDS)’
ted after fhe Precursorwas sintered aty oo C Prs b and 1.S(M7355 m ateria]w ith single Perovskite Phase was oh fained aftersinte
ring at] 200 ‘C frg h Themolar ratio of he elanents in [ .SCMy355 materia] agreeswellw ith he desBned value The povders have
nanameter andm icraneter size after sintering at | oo ‘C and 1 200 °C, rePectively The o] conductivity of [SIM7355 increases
linear]y with tamperature atair and reaches 95 & an atgs( QC, which Wholly becan es smaller in the pure h¥do€en and metane
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1ACK) -based materia] such as La, StCr,
Mn O ; ( LMV has high electronic jong conductvi
¥ excellent]y camlytc and refom ng propertges!?
Maybe many p1ohlens34
existing n trad tiona] anodes of solid oxide fue] cel]
( 3’)FQ can he resolved when [ M s used as angde
materia] Thele{orfz it 1S necessary that the appropriate
conditionswere emp pyed © synthesize and charac terjz
thesematerials

such as carhon depositpn

1 Experinenta]

L3, SM,,CE My Q ( LSMBSS) was syn.
thesged bY glycine nitrate proceS( GNP) Thema
gravinetric ana1YSiS( ’IGA) and differenta] scann ng
calor‘metriC( D&j) method were adopted t© con fim
the sinthesis tanperature The powders ciysq] struc
ture was confimed using X_ray diffraction ( XRD) The
size of synthesized materg|was ohserwved by scannjng e
1ecﬂonmicmscopy( SE\/[) The elements and their
pPercentiges m spntered materija] were characterized by
enegy dispersjve spectrcxscopy( EDS The purprope
direct current techndue was adopted tomeasure the tQ
@] conductviy at diffrent conditpns
process reducing( TER) experinents was pPerfomed
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7 Results and discussion

TGA- DSC analsis
Fi€1 shows the TGA-DSC cures of tye precursors
of [SMy355 There is an endothemic peak at ahout
100 'C n theDSC curve and an injtia] weight Joss of
4. 89% below 41 8°C, correspondng to the loss of he
bound water There s an exohemal] Peak atq)g °Q
the second wejght oss of 54% betveen 418 °C and
601 ‘C corresponds © the decanposition of the resgdual
nrate and He eln patoon of the mcampPlete gliche
canpustin The endothem ¢ Peaks at ahoutgo) C
and7g7 ‘C in the DSC curve correspond n€ he fom ng
of perovskite Phase and their doPing Process The
changng rate of the thema] weght 0ss s snooth after
941 ‘C. T teory the LSMy7355 materia]l with per
ovskite can fom ahovegy) °C,
2.2 XRDO) EDS and SEM ofprepared materpls
Figp illusrates e XRD Patterns of .SCMVy355
powder sintered at] oo ‘C andq 200 C 0 ai7r wh ¢h
ndicates the perovskite Phase together with a |ittle mo
temedate phase S(j]Q was projuced after sinterng at
1 000 °C Pr5 h A single Phase perovskite was jdenti
fied after sintering at) 200 ‘C fors h finally Accord
ng o the EDS Patem of[ SCMy355 materﬁ’] there is
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no mpurity elanentother than Lg S,r C’r Mn and ()
The molar ratjo OfLEl S’r Qr Mn and ) is ahoutq 7 :
0.29 ?0.53 0. 45 2 1§ Which is 80d aranentwit
the desBned Valu’e except a |ittle oxygen dhortage Tt is
suggest that the oxYZen vacancies exjst in thismaterg]

Fig€3 shows the SM images of the IIM7355
anode materjals obained at different conditons
1.9M7355 Powder offer nananeter siz after sinterig
at] gop 'C fors h( j. The powvder size hecames Hig
ger and ahout] um after sinterng aty] o200 ‘C fors h
( b When the [SCMy355 Pelletwas sitered atq4(Q
‘C forpq b themost crysta]line granswith octahedmon
shape offers] §~7 pm sie (9.
2.3 Conductvity of samp ks

Fig4 shows the conductivity of [SCMy355 atdif
ferent conditions The tow@] conductivity of . SIM7355
ncreases |nearly wih the tamperature at ajr pn e
range famoy5) ‘C 0850 ‘C and the max value isp5
S/an atgsy °C, The conductvity of LSIMy355 be
canes snalkerwhen the amosphere changes fran ajr ©
pure hydmogen and methane at the same tanperature [t
is because that the hi€h.vafnce imic such as Cth or
Mit™ was reduced to Jow.valence one i reducing at
mosphelse then the quantity of the sna]] pokamon hecane
smaller and its contrpution © conductivity decrease
The conducyviy of ssmPle in aj retums 0 the nigate
value afer the CYCLG showing excellent reversjbility
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Fig. 1 TGA and DSC curves of the LSCM precursors
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Fig. 2 XRD patterns of LSCM7355 powder

Fg3
1 000 C

SEM inages of [ SUM7355 sintered at
1200 °C and g 400 ‘C by GNP

Fig5 shows the TPR result of .(My355 The
h¥dregen hegan 1© he consumed sjowly fran 200 °C,
corresponding 10 he ahsothed oxygen in the . CMy355
powder surface 59 the conductivity of L.SCMy355 de
creases from 250 °C  in h¥dro8en Maxina peak e
merged fran ahoutyqsQ °C7 corresponding o he reduc
tion of high valence meta] onjic 59 the LCMy355
shows the lowest conductivity atahout f 8 Emperature
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F84 Conductvity of.SCM7355 at different cond itons
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3 (Conclusions

LSM7355 materia]l w ith sngle Phase perovskite is
identified after sntering at] 00 °C {or5 hand itsma
lamatio of the elanents agrees well with te designed
value 1.90Mf7355 Powder offer nanameter and m crom-
eter size afer sintering at] goo ‘C and 1 200 C fors
h respective]ly The tow] conductivity of LIM7355

ncreases [jnearly with the tanperature atair m he

range franp 50 C © 850 C and reachespg § am at
850 °C7 which becames gnaller in reducing amos

Phere
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