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StructureCharacterizationofPt/CS
CompositeNanoparticies
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Abstract:Carbonspheres(CS) weresynthesizedbytraditionalmethod-chemicalvapordeposition(CVD), withanovelprecursor-as-

phaltene.Pt/CScompositenanopaticleswerepreparedbythemethodofimpregnationreduction.ThestructureimagesshowtheCSpar-

ticleswithquitesmoothsurfaceweredispersedwithanaveragediameterofca.300 nm, withoutnanotubesandothers.SEMimageof

PtparticleswereontheCSfrom3 ～ 4 nm.ThisimpliesthatthePtparticlestendedtodispersehomogeneouslyonthesurfaceofCS

whenthePt/ CScatalysthadbeenpreparedinthesolution.Ptcontentinthecatalystswas18% forPt/CS.Sothesizedistributionof

Pt/CSwasintheidealrangetogetagoodperformanceofthecatalystinfuelcellselectrodes.
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　　Fuelcellsarewidelyseenaskeyelementsoffu-
tureenergysystemssuchasdecentralisednetworksfor
electricitygenerationorthe''hydrogeneconomy''

[ 1]
.

Platinum ( Pt) seemstobethebestchoiceofthecata-
lystsfortheelectroreductionofoxygeninacidicmedia
atcathode

[ 2]
.Theelectrocatalyticactivityofplatinum

catalystisdependentonmanyfactorssuchascatalyst
supports.Severalpapershavefocusedoncarbonmate-
rials, assupportsduetotheirhighaccessiblesurface
area, lowresistanceandhighstabilityproperties

[ 3]
.In

thispaper, carbonspheres( CS) inlargequantity
havesynthesizedusingasphaltene.Pt/CScomposite
nanoparticlesbenefitthestructuralchangesofCSafter
loadingofPt, andalsohelpstudytheapplicationsof
CSinthefuelcells.

1　Experimental

Beingarawmaterilas, asphalteneswerevaporized
afterheatedat1237Kfor1handitsvaporwerecarried
tohotzonebyCVDmethod.Aftercooling, thecarbon
spheres( CS) werecollectedfrom thetubefurnace.
PretreatmentandmetalattachmentprocedureonCSre-
sembledtheexperimentbyTangetal

[ 4]
.Afteraseries

ofchemicaltreatment, Pt/CSwithmetalloadingwere
obtained.ThesampleswerecheckedbyXRD, field-e-
missionscanningelectronmicroscopy( FESEM) and

highresolutiontransmissionelectronmicroscopy( HR-
TEM) .

2　Resultsanddiscussion

XRDpatternofCSandPt/CSareshowninFig.1,
wherethediffractionpeakcorrespondingtothe( 002)

planeofgraphitewasclearlyvisibleatu =24.27.
ThedvalueoftheC ( 002) wasusedtoestimatethe
carboncrystallinity.

Fig.1　XRDpatternsofPt/CS( a) andCS (b)
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　　Moreover, Ptsetoutthecharacteristicpatternsof
FCCdiffraction.The2θvalueofthePt( 111) peak
forPt/CSis39.95°, Pt( 200) 45.8°, andPt( 220)

67.95°.Theaveragesizewascalculatedtobe3.0 ～
4.0 nmforPt/CS.ThesizeofPtwasintheidealrange
togetagoodelectrochemistry

[ 5]
.

Fig.2　Pt/CSsynthesizedwithasphaltene

(a) SEMimageofcarbonspherules, (b) SEMimage
ofPt/CS, ( c) HRTEMimageofPt/CS

Thestructureimagesofthecarbonsphereare
showninFig.2.FromFig.2a, theCSparticleswith
quitesmoothsurfaceweredispersedwithanaveragedi-
ameterofca.300nm, withoutnanotubesandothers.
Fig.2bistheSEMimageofPt/CSparticles.Ptnanop-
articleswereontheCSfrom3 ～ 4 nm.Thisimplies
thatthePtparticlestendedtodispersehomogeneously
onthesurfaceofCSwhenthePt/CScatalysthadbeen
preparedinthesolution.Therearetwofactorsinthe
loadingprocess

[ 1]
.First, thesurfacemorphologyofthe

carbonsupportaffectedthedispersionofthePtparti-
cles.Second, theCSfullofactivesitesalsoleadtothe
highdispersionofPtparticlesonitssurface.According
totheEDSanalyse, thePtcontentinthecatalystswas
18% forPt/CS.

AsobservedfromFig.2c, thesphericalplatinumparti-
clesonCSwereuniformandwelldistributed.Basedon
themeasurementsof300 particlesinrandomregions,
theaverageparticlessizewasestimatedtobe3 ～ 4 nm,
whichisingoodagreementwiththeSEM.

3　Conclusions

CarbonSpheres( CS) weresynthesizedbyCVD
usingasphaltene.ThePtparticlesweresupportedby
impregnation-reductionmethodTheCSparticleswith
quitesmoothsurfacearedispersedwithanaveragedi-
ameterofca.300nmThePtnanoparticles, whichwere
highlydispersedonCS, hadanaveragediameterof
3 ～ 4 nm.ThesizedistributionofPt/CSshowedthatit
mightbeagoodcandidateforcatalystinfuelcellelec-
trodes.
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摘　要:采用化学气相沉积 (CVD) 法制备得到纳米碳微球 (CS) , 采用浸渍还原法合成了 Pt/CS纳米颗粒。电镜观察表

明颗粒具有光滑的表面, 其平均粒径在 300 nm左右, 同时在产物中没有观察到纳米管和其它杂质。从 HRTEM表征结果得

出 CS上的 Pt颗粒分散均匀, 直径分布在 3 ～ 4nm之间。表明在溶液中使用Pt/CS催化剂时Pt颗粒可以均匀的分散于 CS表

面。在催化剂中 Pt的含量为 18%。这种较为理想的 Pt/CS颗粒分布结果有利于其在燃料电池电极中的电催化作用。
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