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Abstract — Recently, the use of formic acid as a fuel for direct liquid fuel cells has emerged as a promising alternative
to methanol. In the work presented herein, we evaluated direct formic acid fuel cells(DFAFCs) with various components
under operating conditions, for example, the thickness of the proton exchange membrane, concentration of formic acid, gas
diffusion layer, and commercial catalyst. The thickness of the proton exchange membrane influenced performance related
to the fuel cross-over. To optimize the cell performance, we investigated on the proper concentration of formic acid and cat-
alyst for the formic acid oxidation. Consequently, membrance-electrode assembly(MEA) consisted of Nafion®-115 and the
Pt-Ru black as a anode catalyst showed the maximum performance. This performance was superior to the DMFCs’ one.
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Fig. 1. Cell performance plots at (a) 30 °C and (b) 60 °C using the
Nafion®-112. Humidified O, at 50 °C was supplied to the cath-
ode at a flow rate of 250 sccm.
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Fig. 2. Cell performance plots at (a) 30 °C and b) 60 °C using the
Nafion®-115. Humidified 0, at 50 °C was supplied to the cath-
ode at a flow rate of 250 sccm.
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Fig. 3. Cell performance plots at (a) 30 °C and (b) 60 °C using the
Nafion®-117. Humidified 0, at 50 °C was supplied to the cath-
ode at a flow rate of 250 sccm.
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Fig. 4. Performance plots of a single cell employed the commercial
GDL(SGL-10BB) as a catalyst coated substrate. The cell tem-
perature was 60 °C and humidified (a) O, and (b) air at 50 °C
were supplied to the cathode.
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Fig. 5. Performance plots of a single cell employed the in-house GDL
as a catalyst coated substrate. The cell temperature was 60 °C
and humidified (a) O, and (b) air at 50 °C were supplied to
the cathode.
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Fig. 6. Scanning electron micrographs of the surface of micro-GDL of (a) SGL-10BB, (b) in-house GDL on the carbon paper and (c) in-house

GDL on the carbon cloth.
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Fig. 7. Performance plots of a single cell applied in-house micro-GDL
supported on carbon cloth. The cell temperature was 60 °C
and humidified (a) O, and (b) air at 50 °C was supplied to the

cathode.
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Fig. 8. Performance plots of various catalysts (PtRu, PtPd/C, Pt, Pd).
The cell temperature was 60 °C and humidified (a) O, and (b)
air at 50 °C was supplied to the cathode.

Az e Suljgke] xfoletar et Bk Fuf 2] 24
3 Pd black®] WA o] A2 Gt 7fuit 4k} qhgel 2jo)7h A
AT o2 8 Qelolgka AgkETh 20 wi% Pt-Pd/CS] 7%
= 57514 Pd blacke|} Pt black®® TA4E A=K} ¢ &2

o] Ful7h A= 38k Pde] o] HlEA o= ofF ARtk
FEolgt & 4 Qlrk. o] & e 1L AFEE FAelx Ao
He ARE 7%’4%&@ o] Z-Fol= Pde] H7FE Q13) 0.85 V o
=2 OCPE ¥ 4 ATt 3|9 Pt blacke|y Pd black =

rri

iz

o

letds

stast Hl474 M3 20094 6

tol

- - el - 2918t - SUgt
+—2M MeOH-30
—m— 6M FA-30
0.7 a-2M MeoH-60[ ] 140
o 6M FA-60
0.6 S 1 120
0.5 ! 1 100
AR .
< 0.4 F N ug e S 180 6
< \ T ";W::_'"\__;‘—H z
w L . [=
0.3 r T . 160 =
- - H‘\ ) [=3
T T ~a hd
0.2 r - ™ 440
01 r 120
0 : 0
0 100 200 300 400 500 600
i (mA/cm?)
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