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Structure Characterjzaton of PtyCS
Canposite Nanopartices
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Abstrac:t Carhon spheres ( C$ were synthesized by trad itiona|method- ¢ham ijca] vapor deposit'pn( CVDL wit a nove] precursor as
Phaltene Pt/CS canposijte nandpaticles were prepared by themethod of mpregnaton reducton The stucture inages show he(CS par
ticles with duite snoot, surface were disPersed w ity an average d jmeterof ca 3 m witou tnanotupes and others SEM inage of
Pt particles were on the CS fran 3 ~4 nm  This P lies that he Pt particles tended © disPerse hanogeneous]ly a the surface of CS
when the Py CS cata]yst had been prepared in the sojution Ptcontent in the ca@ysts waslg% por PyCS So the size distrbution of
PyCSwas in he dea] ran€e to et a 8ood Perfomance of he catalyst in fue] cells electrodes
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Fue] cells are widey seen as keYy elanents of fu
ture energy systams such as decen tralised neworks {or
electricity generation or the ~hydrogen econany M
P latinum ( P‘s seams 10 he the hest choice of the cata
[ysts for the electroreduction of oxygen i1 acidic meda
at cathadé?  The elctocataytic activity of Plathun

h Bh resoution transmsspn electron microscopy( HR-
THV)

7 Results and d iscussion

XRD Patem of CS and Pt/ CS are shown in Fig |
where the d iffraction peak correspondng 1 the (002)

catalyst is dependent onmany fcors such as caglyst
supports Severa] papers have focused on carhon mate
rial,s as supports due © their h 8h accessihle surfice
pw resistance and high stability Properties?  In
this pape,r cathon SpheIES( (‘5) n Jarg€ quantity
have synthesized using asphaltene Py (CS camposie
nano particles penef{it the stuctura] changes of CS after
loading of Pt and apo help sudy he applratons of
CS 1 the fie] celfs
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1 ExPbPerinental]

Bemng a raw malerila§ aspha ltenes were vapor ged
afer heated at1p37K for1 h and its vaporwere carred
0 hot zone by CVD methad After coo]ing the carhon
spheres ( (AS) were Ollected fram the tuhe fimace
Pretreament and meta] attachmen t procedure on CS re
sanbled he expermenthy Tang et al'l A fer a serjes
of chemijca] reament PyCSwih meta] loading were
opbtained The sampleswere checked bY XRD feld e
m $sjon scannjng e lecton m € roscopy ( FESEM) and
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P hne of graphite was clearly visple at u—= 24 27
The d vale of he C (002) was used to estinate he
carhon crystallinity
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Fig€ 1 XRD patems ofPyCS( 4 and CS (b
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PyCS
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Moreove; Pt set out the characteristic pattems of
FCOC diffraction Thep( vahe of the Pt (111) Peak
rPyCS is39. 957, Pt(200) 45.8°, andPt(220)
67. 95°_ The average sjze was cajculated 10 be3 ( ~
4.0 M forPyCS The size of Ptwas in the idea] mnge
o geta goad electrocham jstyd

® 10nm |

Fi€2 PyCS synfhesized with asPhaltene

(& SEM iage of cathon spherujes ( by SEM inage
of PyCS ( 9 HRTEM image of PyCS

The stucture images of the carthon sphere are
shown n Figp Fram Figpa the CS particks with
qu te snooth surfice were dspersed with an average d1
ameter of ca 300 m without nanotupes and others
Fi&2b is the SEM inage of Py CS Particles Ptnancp
articleswere on the CS fam 3 ~4 mm This mPlies
that he Pt Partcles tended © diPerse hanoZeneously
on the surfice of CSwhen the Py CS catalyst had been
prepared in the solution There are wo factors n He
loading procesk! First the surfacemomphojogY of e
carhon support affected the dsPersion of the Pt Party
Cles Seoond the CS fu]] of active sjtes also lead 10 he
hig€h diPersion of Ptparticles on its surface A ccord ng
10 the EDS anaIYS§ the Ptcontent m He cat@alysts was

18%, PrrPyCs
Py CS
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As thsewved fran Figp ¢ the Pherica] Plathum Parti
cles on CS were unifom and wel| d strihuted Based on
the measurements of300 partices m randam region§
the average partiles size was estinated 10 be3 ~4 m
which i8 1 80od agreementw ith the SHV]

3 (Conclusons

Carhon SpheES( C$ were synthesized bY CVD
using asphaltene The Pt particles were supported bY
mpregnation_reductpon method The CS Particles with
quijte snooth surface are dspersed with an average d1
ameter of ca 300 ™M The Pt nanopartic]e§ WhiCh were
h BhlY disPersed on C,S had an averag8e diameter of
3 ~4 M The size distribution of Py CS showed that it
m ght hbe a 20ad cand date for catalyst in fue] ce]] elec
trodes
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