46 ( ) Vol4e SuP
2007 6 ACTA  SCENTIARUM NATURALIM UNVERSITATIS  SUNYATSENI Jun 2007

Preparaton ofCe08 Gd02 Q s Anode
M aterjals by G licine N itrate MV ethod

CHEN X 'LLhUé’ LIU Rong hui 3’ MAW en hui 3’ WANG Hua
(1. Deparment of Materjals Science and Engineering Faculy of Physics Science and Techno]og;j
Y unnan Univelsity Kum ing65009L Ching
2 Faculty ofMaterg]s and MetallulgicalEngineerin,g Kum mg Unversity of Science and Technology
3. Nationa] Engineering [ aboraory of Vacuum Mer]uigy Kum ng€g50093 Ching

Abstrac:t The C%S de ()]. o ( GDng) anode m aterijals were Prepared bY gcnenjtrate mefod ( GNM)' The Properties of
GD(Cgp materials were analysized by using X-ray diﬂraction( XRD)’ direct current pur point Prophes (DQPPP) and tem perature
process reduce ( TPR) technfques methods The towa] conductivity pecames p €2erwhen the amosphere changes fian ajr © hydrogen

which great]y increases with the increasing of the temperature and reaches to fhe maxinun value () 4 Syan atg5)C. GD(Cg2 ad

La ,StCr MnQ_

( L&jM) anode materjals have 80od chem ica] canpatibility The ca@]ytic result shows hat(GD(gp as anode

materials has fe excellent cat]ytic propery for hydrogen and methane
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Anode materja] is one of the key canponents of
sold oxide fue] Ceﬂ( S)FC)_ The Precpus metals
such as pPlagnum and sijverwere used as anode materijaj
at fiIS’t butwhich have few applcatons now pr sane
reasons such as high Price and evaporaton of sil
velr! 3 Now  he nicke] and electolyte composije
materja] is often used as anode many Prohlembk® 4
such as the serjous agg€lameratpn Of anode cathon
deposition at anode when using fue] contapiing carhon
and the poor ©lerance of sulfur sti]] exjst Further
the tor] condJuctvity of anode decreases pr fe
relatvely pw conductyv ity of electlob'te( such as Y/,
and L&;M) maeriaLS and the catalytic property of
can Posjte anode hecames poor {or fe ahove ecwolye
materials The nove] anode materjas must have h Eh
m 'p<ed( pnic and e]ectlonig conduc vty and exce|lent
cat@a[ytic property at the low and intemediae(600 ~
800°C) tan peraures

The Ce{')Z _based materjals as electioyte of the low
tamperature HFC were studied bY many research
er¥ 9 (Oxygen vacancies energe when C«) is doPed
by 1T and GdT and the conductiviy greatly increa
ses The C«) -based materjals have excellent ca@lyti
pProperties and often app lied n the water vapor repr
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m g and direct de€radaton of hydrocarthon mndustry

Sp the CfQ _based anodematerg|s have a g00d Prom-
isng proPect n DFC usng hydwocahon as fue] n
this Paper e Cg, Gg, O ( (DCg2) materials
were syn fesized by glycmne njtrate pIOCGSS( (;NP) It
was studied the conductivity property and catalytic
propery and the chen ca] campathp ility of GD(Ep ma
terjals with [SQM ekctolytematerals atd ifferent con
dition§ and a]| thes testsmake it interesting or GDC
0 be studied as possihle anodematergls for SOFC

1 ExpPerinenta]
The Cq NQ), = 6H O and Gd( NOyy, - 6HO

with amohr ratiog n were resolved no distilled wa
ter (Gelwasohtaned after the solution was heated and
strenuous campustion continued at ahoutn50°C,  The
crysta] stucture of HeGD(Ry Powderwas exam ined by
X-my diffraction ¢ XRD), The chanica] canpatibility
beween [ SGM and GD(gp was researched after peng
m xed wih the weight proportion of{ :1 with uspg
XRI) Tanperature process reducing( IPR) expery
ments of GD(Rp was performed with Pure hydrogen car
rer gas
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7 Results and d scusspn

21 Phase characterizatpn and
poperty of GDCg2
Fig 1 illustaes he XRD Pattems of GD(Ry Pow.
der sintered atgpC forgh Fi€p illustrates the tota]
conductivity of GD(gp at ajr and pure hydrogen

conducyvity
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F&o Conductvity of GD(Cgp materia] atd ifferent
tamperatures and in d ifferent amospheres

Fi€ 1 in accordance with shows that pure fluorie
Phase exjsts after fe sintered predecessqr which indi
cates that he Gd* replaced C¢" we]l According o
Fig L e diffaction peaks of GD(Ry are very shar?
disPlaying tat he crysta] crysta]line grans grow we||

According 10 Figp  the oxygen vacancies exjt
when the Cé" s repPlaced by G&© in ajr and thema
terja] 8 n accordance with onic ¥pe conductor and
has low Conductiviﬁj The ©onic conductivity changes
litte beweenps( andgs5() ‘C, and Which reaches t©0 be
themaxinum vajue 4 S/ atg5)’C., Fmom the rela
tive hemaodyYnamic it can conclude Cq), can be re
duced to pe CeQ& and CQ 45 at lov ﬁnperature§
and more and more Cé" change © be Cé" with @
pPerature 59 te electrical ¥Pe changes {fram onic O
onic electronic mixed one when the experinenta] at
mosphere changes fran ajr to hydrogel,q and the tota]
conductivity pcreases
2.2 Chemica] can pathiliy and ca@a ytc Property

beween GD(R2 and ISGM

Fi€3 illustrates the XRD Patterns of the mixed
powders of | M and GD(Rp sintered atjpop C in

ajir ory5h Fi€4 shovs he Products and their con
tents of the catalytic reactions of Ceq methane and
GD(gp methane atgsq °C,
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Fig3 XRD Patems of [SOM (v ), GD(g2 () and
m jxure of han sintered ’dt1200°C Pprish
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Fi€ 4 Products of the cam]ytic reactions ofCH‘ by
Ce(), and GD(R2 atgs5)C

Acoodng o Fig 3 it does not exist he inpuri
ties durpg the sintering process at1900°’C high emper
ature Jt shows that chemica] reactjon does not happen
beween GD(R2 and LM and it aJso indicates that
the chamica] canpatp ity beween GD(gp and [ SGM
1S good these womaterjals are sujaple pr the gprica
tion of LSGM-based GDR2  anade fitn

Accoding © Fig4 the selectivity of GD(g2 1©
H and (0 are higher than hatofC€), he combined
gaswith H, and () occupyggy; i hewhole GD(R2
sysem and the produced content of Q) after peng
catalvtized by GIXB is Pwer hat that of Ce(), it is
helpfu] for the next electro. chem icaj oxidatior} and this
can inprove e generatng efficiency

3 (Conclusions

(1) The results shoved that pure fluorjte Phase
can he ohtamned after the sintered Process accord ng 1o
XRD patterr} the diffraction peaks of GD(gp are very
sharf’) disPlaymg that he ciysta] ciysta]]ine grajns Srow
well

(2) The conductivity of GD(Rp in he amos
Phere s nothigy when the amosphere is changed into
hydrogeg te oconductivity of GD(gp increased as a
WhoLe and it ajo appeared the mcreasing trend with
the ncreasng the temperaure The whole conductyv ity
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ofGD(R2 is0. 4 S/ atgsy C., The chamijca] com.
patbility beween GD(R2 and ISGM is 8ood and
these wo materals are sujaple for the faprication of
LIGM- based GD(8y anode fiin

(3) The products ofm ethane he ng cataly tized by
GD(R2 s amostH, and () it is helPfu] for the next
electro.chemica] oxidatiogl and this can mmprove He
generating efficiency
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