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Abstract >> A simple dry chemical approach was developed in order to load palladium (Pd) as a promoter on
Pt/gas diffusion electrode (GDE) for polymer electrolyte membrane fuel cell (PEMFC). Palladium(Il) bis
(acetylacetonate), Pd(acac), was sublimed, penetrated into Pt/GDE and then reduced to Pd nanoparticles
simultaneously without any reducing agent and any solvent in a glass reactor of N, atmosphere at 180°C for 3,

5 and 15 min. Pd distribution was analyzed by scanning electron microscopy (SEM) and energy dispersive

spectroscopy (EDS), and -V curve was estimated by using a unit cell with 5x5 cm’ active area.
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Fig. 1 One-step dry chemical approach for the preparation
of Pd nanocatalyst revised from references 9 and 10
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Fig. 2 (a) SEM image and (b) EDS spectrum for Pd loaded
Pt/GDE prepared by exposure to Pd(acac), for 5 min
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Fig. 3 Cross-sectional images of (A) GDE and (B) MPL/

Catalyst layer for EDS analysis in which Pd(acac), exposure
time was for 5 min
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Fig. 5 Polarization curves of a unit cell for Pd/Pt/GDE
prepared by exposure to Pd(acac), for various time.

247~6600 scem WHEo|A ZA}, 4 GEL AF

A& f4 jy] 1587 =g 20 PdE SE

=7t 4-%-olli= PYGDE®] Bl 27] FofA 7liAl

© A7|sketa] E43E UEllaL, Sk o] $oll=
8

?

i

i
-

E24%ko] orefiFict. EFE PAE 158 =QJ3h 9ol
= BE FoolA L Bkl o ofafxl AL & 5
Atk 27] 99L& Fujo] LT HAE AC= Pd
£ S 50t =43t Aol Pd7 F1 SA4S
A7 2SR A85kGlaL, ool whal 154 =9
3t 7ol Pd7} Pro] Zufed7kA] wWalisly] i

l

ok &, Ao k9 Pde 235]8 Pt S0 24

2

He hYomA Suf A3 58S Wolmarhe
A o 4 Q9le.
4. 8 E

Pd(acac),”} 4531 T Uu]e 18R} Aol S2F
w2, 2prA] 3kl wbgo] o) Pd U ZufjE A3k
B A4 FAS ARgSte] Pd7F 2EWE =UH
Pd/PYGDEE A| %3}t

ol

1) PUGDEE 180°C2] 11.20f|A] Pd(acac),0l| =EAl

>> gHad W Ao U Aot Ery

2 4% Z0h3 w27} glo] GDL el Pd %
o7 = 711 Bzwlo] A E gt
2) GDE #H1o2RE zlo|7} Z7iete| utet Pd o
Felo 4] PUPd ) 1]
= WL%O] 3L, 55 pm G 2] Zlojof A
=1 :0.08 wt.%°]| Atk
3) A847] 18A} ARzo] Gl GDL Zo) At Pd
e Solsk 18 AAER etk
4) Pd7} 55 £olEl PYGDES] Zu) g4e =7 7
AgE] Wl 158 =98 A9ol S 4ol
A A=Y &, Pd7L A dstA =YH B¢
e 252 AgoANL Ao EofH 7
ol Pd7F Pt 242 71e]7] diZoll S &
o] 7+

st

[e)
nn

o
=

W)o] ol7tn] A W SAoshw o 41](201691)
Ate] A ofl o) = lEUyTh
References

1. D. Aaron, S. Yiacoumi, and C. Tsouris, “Effects
of Proton-Exchange Membrane Fuel-Cell Operating
Conditions On Charge Transfer Resistances

Measured by Electrochemical Impedance Spec-

troscopy”, Sep. Sci. Technol., Vol. 43, No. 9,
2008, p. 2307.

2. S. R. Samms, S. Wasmus, R. F. Savinell, “Thermal
Stability of Nafion in Simulated Fuel Cell Envir-
onments”, J. Electrochem. Soc., Vol. 143, No. 5,
1996, p. 1498.

3. D. W. Jung, S. Park, J. T. Kang, and J. B. Kim,
“Synthesis of Carbon Nanotubes Supported PtCo
Electrocatalysts and Its Characterization for the
Cathode Electrode of PEMFC”, Kor. J. Mater.

Res., Vol. 19, No. 5, 2009, p. 233.



Pd %07} =¥ PEMFC-& PYGDE A% 2 £4 269

4. F. Barbir and T. Gomez, “Efficiency and economics

of proton exchange membrane (PEM) fuel cells”,
Int. J. Hydrogen Energy, Vol. 21, No. 10, 1996,
p- 891.

. S. D. Knights, K. M. Colbow, J. St-Pierre, and
D. P. Wilkinson, “Aging mechanisms and lifetime
of PEFC and DMFC”, J. Power Sources, Vol.
127, No. 1-2, 2004, p. 127.

. F. P. Orfino and S. Holdcroft, “The Morphology
of Nafion: are ion clusters bridged by channels or
single ionic sites?”, J. New Mat. Electrochem.
Syst., Vol. 3 No. 4, 2000, p. 287.

. J. W. Yang, C. G. Choi, H. L. Joh, J. J. Park, and
Y. C. Kwon, “A Study on Oxygen Reduction
Reaction of PtM Electrocatalysts Synthesized on
Graphene for Proton Exchange Membrane Fuel
Cell”, Trans. of the Korean Hydrogen and New

10.

Energy Society, Vol. 25, No. 4, 2014, p. 378.

. M. Watanabe, H. Uchida, and M. Emori, “Analyses

of SelfHumidification and Suppression of Gas
Crossover in PtDispersed Polymer Electrolyte
Membranes for Fuel Cells”, J.Electrochem. Soc.,
Vol. 145, No. 4, 1998, p. 1137.

. 1. Y. Lee, D. Yin, and S. Horiuchi, “Site and

Morphology Controlled ZnO Deposition on Pd
Catalyst Prepared from Pd/PMMA Thin Film
Using UV Lithography”, Chem. of Mater., Vol.
17, No. 22, 2005, p. 5498.

J. Y. Lee, Y. Liao, R. Nagahata, and S. Horiuchi,
“Effect of Metal Nanoparticles on Thermal
Stabilization of Polymer/metal Nanocomposites
Prepared by a One-step Dry Process”, Polymer,
Vol. 47, No. 23, 2006, p. 7970.

A274 A3E 20164 64





