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Influence of Preparation Method on the Electrochemical
Performance of Pt/Carbon Aerogel Catalyst
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Abstract; Platinum catalysts supported on carbon aerogel (Pt/CA) were prepared by different reducing
agents, including in HCHO, NaBH, and EG (ethylene glycol). The Pt/CA catalysts were characterized
by X-ray diffraction and cyclic voltammetry. The results indicated that the Pt/CA catalysts synthesized
with ethylene glycol reducing agent achieved an extremely uniform Pt dispersion. The size of the Pt nano-
particles was 2. 2 nm. Electrochemical analysis showed that the activity order was Pt/CA-EG > Pi/CA-
HCHO > Pt/CA-NaBH,. The electrochemical active area and mass activity of the Pt/CA-EG catalyst
reached 74. 1 m”/g and 248. 8 A/g, respectively, which were significantly higher than those of commer-
cial Pt/C catalysts.
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Fig. 1 XRD patterns of different catalysts prepared

with different reducing agents
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Fig. 2 Cyeclic voltammograms of Pt/CA nanocomposites
prepared on CA support supported with different reducing
agents (nitrogen saturated 0. 5 mol/L H,S0,)
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Bl QH/_Z Hﬁfﬁvﬁf{/ V4 ) tt))ﬁ%“ﬁ‘ﬁ/
(mCeem ™) (m eg™ ) (mA-em™) (Ag™)
P/CA-EG 29.5 74.1 59.4 248.8
P/CA-HCHO 14.3 34.9 38.2 160. 1
Pt/CA-NaBH, 10. 4 26. 8 24.9 104. 1
T PvC ik 14.3 35.1 28.3 118.4

SR BRI B R AR A R i SR R
B, Pt/CA-EG | H EER b B VERE I B4 T P/
CA-HCHO F1 Pi/CA-NaBH, f4k5, 3 H iy
T AR . X B e AR LR B 5 3R B, R
FESeAE P AL B R AR A S, BT C-0 BETE
RETHELIST, S8UREUS Y CO B 754 58 IR
BRFE PTG PR b, SR AN R4k L #E T H R
TERAL 2 AL RN R, SR AR Y
PuELL IR
2.3 Z BB AR A IR ik ) 6 R SR IR S R e L

AL ER B0 45 R st

TS T ASTRL I B0 X i 45 1Y Pr/CA 4657 14
REAURZI, & B 2 Ao J5 ) i il 25 ) i T 55
PERER AT o 102 R R & SRR N 1) o] B st 7R
WERRZEEM WRIEmCHt (14 -17] E, 2=
FETE R N R AT REE = ER H—, 2=
FEFE R, SR RIS T & mA T
BOERS, 4R R R B o it il i ik
B, KT, TR0 aEos, PEE AR RS

(1R 4 A b R AR SR AR R KA, TR U AL
M, BRI FNNERE; K=, 42
B —Fh BB RETE 40T R SR A AL, 0T
() SRR U 2 R — 2R, BRES
FEMYH PR RER, BET SRATHEY
PRI R o T T BRATIX SR RBER T B  JR
P AL Y il 25 1 AR AEA T TR 2L A

R, AN B RREERS L R
W TR A, AT AR BRI R T 4 £ I 58 0 1
W, A A pH B ATl R R AT SRR
WA PrClg T WM TE S BRI

o, R POBLTHIHI . T L R
R, TRBETH R B — R R R W o 4 A AR S
PR AR, TEREE YRR, HE SR
T HE)E Pto

=2, @R PORTHUUR g5 pH {E
HHERIR I 4 R PR T IUR B e BER R, Jf
2 WA E R S BRI R AL A

LA AR RE T, A L TR EANIR Y
WRJER, A RO IR B AN R s £
SIHRGR PSP, DT <6 4 5 b 2 K
B p B E o

34 i

SR PR BB R Bk 20 70 (o P 8 . A STt
B E RSB 4 T w =20% HEE 1Y Pv
CA fEAE T o B 3 T R A 51 B 385 1 DR/ PP R
P/C (EG) >PvC (HCHO) >Pv/C (NaBH,),
RN R RO 45 10 Pr/C AL PRAETR B2
B, Fokifeseh, PR ER IR, 783
Tl i 07 i v 2 e DR R R R R 20 B
P/ C AT Bod A B i, IF HOH B 22 ML fig i
ol A o 1T 2 RO I SR 45 R R
YIRS BB AL S R R RO A, B
B AL 4 161 A A< R B T I TR

SR

[1] PRATER K B. Polymer electrolyte fuel cells: a review of
recent developments [ J]. ] Power Sources,1994,51.129
— 144,

[2] SRINIVASAN S, MANKO D J, KOCK H, et al. Recent
advance solid in polymer electrolyte fuel cell technology
with low platinum loading electrodes [ J ]. J Power
Source, 1990, 29.367 -387.

[3] THOMPSON S D, JORDAN L R, FORSYTH M. Plati-

num electro-deposition for polymer electrolyte membrane



76

FILIREEEER (B AP

49 %

(4]

[5]

[6]

[7]

[8]

[9]

[10]

(1]

fuel cells [J]. Electrochimica Acta, 2001,46:1657 —
1663.
R, R, PRALTT, 5. 5T 30 e AR ) i, i
TERIBIBT S HERELT]. dab Tk, 2002,7(2) ;78 - 80.
BESSEL C A, LAUBERNDS K, RODRIGUEZ N M, et
al. Graphite nanofibers as an eleétrode for fuel cell appli-
cations[ J]. J Phys Chem B, 2001, 105(6) ; 1115.
PRATER K B. Polymer electrolyte fuel cells a review of
recent development[ J]. J Power Source, 1994 ,51:129.
GIODANO N, PASSALACQUA E, PINO L. Analysis of
platinum particle size and oxygen reduction in phosphoric
acid[ J]. Electrochimica Acta, 1991, 36:1979.
WHITE ] H, SAMMELLS A F, PEROVSKITE. Anode
electrocatalysis for direct methanol fuel cells[ J]. J Elec-
trochem Soc, 1993, 140(8) ;2167 -2176.
WATANABE M, SAEGUSA S. High platinum electro-
catalsyt utilizations for direct methanol oxidation [ J]. J
Electroanal Chem,1989,271.213 -220.
FRELINK T, VISSCHER W, VEEN J A R van. Parti-
cle size effect of carbon-supported platinum catalysts for
the elcetrooxidation of methanol [ J]. J Electroanal
Chem, 1995,382.65 -72.
ANTOLINI E, GIORGI L, POOAIO A, et al. Influence

of nafion loading in the catalyst layer of gas-diffusion e-

[12]

(13]

[14]

[15]

[16]

[17]

lectrodes for PEFC [ J]. J Power Sources, 1999, 77
(2): 136 - 142.

FOURNIER J, FAUBERT G, TILQUIN J Y, et al.
High-performance, low Pt content catalysts for the elec-
troreduction of oxygen in polymer-electrolyte fuel cells
[J]. J Electrochem Soc, 1997, 144 (1) ;145 - 154,
PARK K W, CHOI J H, AHN K S, et al. PtRu alloy
and PtRu-W0, nanocomposite electrodes for methanol
electrooxidation fabricated by a sputtering deposition
method[ J]. J Phys Chem B,2004,108 (19).5989 —
5994.

JEIIR A L B BRI P Tt - TR 0 7 2 O v
AEFAY T S MR T [ D . K - o [ b4 B KAk
Y BEBT S ,2003.

LB I, IR . A AN B 2 B
R BE S PSn/C fEALFIPERERY M [J]. b
#,2006, 27(1) :15 -19.

WANG HJ, YU H, PENG F, et al. Methanol electro-
catalytic oxidation on highly dispersed Pt/sulfonated-car-
bon nanotubes catalysts[ J]. J Electrochemistry Commu-
nications, 2006(8) : 499 —504.

DUHD,LI B H, KANG F Y, et al. Carbon aerogel
supported Pt-Ru catalysts for using as the anode of direct

methanol fuel cells[ J]. Carbon,2007 45,429 — 435,

N N N AN A N N N\ AN A\ AN AN N A\ R R\ R\ A R\ A\ A\ S\ S\ R\ A R R N R R\ A\ R S R I I S N R N

(R85 71 50)

(1]

[12]

[13]

(14]

[15]

[16]

CHAN C, WU J, LI J, et al. Polypropylene/calcium
carbonate nanocomposites [ J ]. Polymer, 2002, 43
(10) : 2981 —2992.

JIANG G, HUANG H X. Online shear viscosity and mi-
crostructure of PP/nano-CaCO, composites produced by
different mixing types[ J]. J Mater Sci, 2008, 43(15) ;
5305 -5312.

ZHANG Q, YU Z, XIE X, et al. Crystallization and im-
pact energy of polypropylene/CaCO, nanocémposi,tes with
nonionic modifier[ J]. Polymer, 2004, 45(17); 5985
—-5994.

oA 2, 5 B 7, Z2 3R PP/ DI PET B9 09 3745
WAZSIN LT ). Al 2 4 4. B R iR, 2010, 49
(1):62 -66.

ERIE, VR A 412k CaCO,/PP A MBHOES
BAAT R IVLLANICTERTTTL ], w2 4R . AR
Ff, 2008, 47(3) : 62 - 66.

OBADAL M, CERMAK R, RAAB M, et al. Structure
evolution of a- and B-polypropylenes upon UV irradia-

tion: A multiscale comparison[ J]. Polym Degrad Stab,

[17]

(18]

[19]

[20]

[21]

2005, 88(3): 532 —539.

RABELLO M S, WHITE J R. Photodegradation of talc-
filled polypropylene[ J]. Polym Comp, 1996, 17 (5) .
691 -704.

RABELLO M S, WHITE J R. Crystallization and melt-
ing behaviour of photodegraded polypropylene-II. Re-
crystallization of degraded molecules [ J ].
1997, 38(26) : 6389 —6399.

KEITH H D, PADDEN F J. Spherulitic erystallization

from the melt. II. Influence of fractionation and impurity

Polymer,

segregation on the kinetics of crystallization[ J]. J Appl
Phys, 1964, 35(4) . 1286 - 1296.

WANG Y, SHEN H, LI G, et al. Crystallization and
melting behavior of PP/nano-CaCO, composites with dif-
ferent interfacial interaction [ J]. J Therm Analy Cal-
orim, 2010, 99. 399 -407.

WANG Y, SHEN H, LI G, et al. Crystallization and
melting behavior of PP/CaCO, nanocomposites during
thermo-oxidative degradation[J]. J Therm Analy Cal-
orim,2010, 100: 999 - 1008.




