Journal of the Korean Electrochemical Society
Vol. 15, No. 2, 2012, 109-114
http://dx.doi.org/10.5229/JKES.2012.15.2.109

AAOE AHF IEAPINE AxAxe] 3715 S0
Tz Ae]

(20128 49 179 H5= 12012+ 59 302 A=)

Morphology Controlled Cathode Catalyst Layer with AAO
Template in Polymer Electrolyte Membrane Fuel Cells

Yoon-Hwan Cho, Yong-Hun Chof, Namgee Jung, Minjeh Ahn, Yun Sik Kang,
Dong Young Chung, Ju Wan Lim, and Yung-Eun Sung*

World Class University (WCU) Program of Chemical Convergence for Energy & Environment (C,E,), School of
Chemical and Biological Engineering, Seoul National University (SNU), Seoul 151-744, Korea
"School of Advanced Materials Engineering, Kookmin University, 861-1 Jeongneung-dong, Seongbuk-gu,
Seoul 136-702, Korea

(Received April 17, 2012 : Accepted May 30, 2012)

P
fu

TEAASNE AFAX (PEMFC) 37152 4F4k8 4F0F (AAO) HIZH0)ES o]&3}y
Az EuFe] 24 EAAS FAEUA (SEM) =43 BET (Brunauer-Emmett-Teller)
AS Fl °‘°}E XTh. SEM qu% T3l LAY =719k BFe] Pt nanowire 7} A 0R
FAE AL EIT 4 YTk BET 41 B3l AAO HE°|ER I38te 20-100 nm 7]
9] 71F w37t S e RIS DA AeErkel dds S48 Befe] s

A3}, AAO BlZE0|ES o] &3] A=

FE

Fﬂ

S
A (MEA)] 171518k 54¢ 2489tk 2
MEAE Zuf39] 1Lz JjHoZ Qdsle] B2 A A 7HAAZL F e, 25%2] )
AR Asol FFEUT

1-‘_1

Abstract: The cathode catalyst layer in polymer electrolyte membrane fuel cells (PEMFCs)
was fabricated with anodic aluminum oxide (AAO) template and its structure was characterized
with scanning electron microscopy (SEM) and Brunauer-Emmett-Teller (BET) analysis. The
SEM analysis showed that the catalyst layer was fabricated the Pt nanowire with uniform shape
and size. The BET analysis showed that the volume of pores in range of 20-100 nm was
enhanced by AAO template. The electrochemical properties with the membrane electrode
assembly (MEA) were evaluated by current-voltage polarization measurements and electrochem-
ical impedance spectroscopy. The results showed that the MEA with AAO template reduced
the mass transfer resistance and improved the cell performance by approximately 25% through
controlling the structure of catalyst layer.
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Fig. 1. Schematic illustration of the fabrication of MEA with AAO template.
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Fig. 2. SEM images of (a) AAO template, (b) Pt NWs and (c) Pt particles by electrodeposition.
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