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Performance Evaluations of Direct Formic Acid Fuel Cell
(DFAFC) using PdCu Catalysts Synthesized by Control
in Amount of Ethylene Glycol

JONGWON YANG, LAEHYUN KIM, YONGCHAI KWON "

Grad. School of Energy and Environment, Seoul National University of Science and Technology,
232 Gongreung-ro, Nowon-gu, Seoul 139-743, Korea

Abstract >> In this study, electrochemical characterizations of PdCu/C catalysts that are synthesized by modified
polyol method are investigated. Most of all, amount of ethylene glycol (EG) that is used as main component for
catalyst synthesis is mainly modulated to optimize synthetic condition of the PdCu/C catalyst, For evaluations about
catalytic activity and performance of direct formic acid fuel cell (DFAFC), half cell and full cell tests are
implemented. As a result, when amount of EG is 4M, catalytic activities of the PdCu/C catalyst such as peak
current of formic acid oxidation and active surface area are best, while maximum power density of DFAFC using
the optimized PdCu/C catalyst is better than that using commercial Pd/C (30 wt%) by 6%. Based on that, PdCu/C
catalyst synthesized by modified polyol method plays a critical role in improving (i) catalytic activity for formic
acid oxidation and (i) DFAFC performance by employing as anodic catalyst.
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Nomenclature Cu : Copper
M : Metal

Pt : Platinum Cl : Chloride
CO : Carbon monoxide NaOH  : Sodium hydroxide
Pd  : Palladium DI : deionized
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mg : milligram

cm” : Square centimeter
mW : milliwatt

wt% : weight percent

M  : mole concentration
N, : nitrogen

H>  : hydrogen
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Fig. 1 CV curves of PdCu/C catalysts synthesised using
different ethylene glycol amount. For the tests, 0.5 M H,SO,
solution was used as an electrolyte in Na-saturated state
with scan rate of 10 mVs™

5> a9 Al U R 8HE] =R

Z7lol wpE A7l SulgiEs) wskachs
& BRI 4= 9JQIT). 025 V H2ojA o] Asht
FE Cuo) A4S Rl 7t o
Cuol garo] Felshe] Su) el Cuol Be

198%19
>~Gmor_t‘o_{5
s T o
= =2
ﬂé-hm
T %0 o
a2
= & g
e o
= g
N o
g W ook
EHF-{Né
_4U]11.U
s ZE
fy — =& ok
ey
o 12T
mor—lixgi
ﬂll.lr]oi‘lt’
R
r e © e

o
o

25

2.0

Peak Current Density (mAicm?)

0.5 ————r—r———y
2 3 4 5 6 1 & 9

Ethylen glycol (mole)

Fig. 2 Peak Current Density of PdCu/C catalytic electro-
chemical reaction activity in 0.5 M H>SO, solution at a scan
rate of 10 mVs™”
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Fig. 3 Formic acid Redox reaction of different PdCu/C
catalysts in 0.5 M H,SO4 + 0.5M HCOOH at a scan rate of
10 mvs”
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Fig. 4 Peak Current Density of PdCu/C catalytic elec-
trochemical reaction activity in 0.5 M H2SO4 solution at a
scan rate of 10 mVs™”
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Fig. 5 Polarization curves of DFAFC using synthesized
catalyst that compare with using commercial Pd/C catalyst
about single cell performance of Anodic catalyst
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