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Direct liquid fuel cells, such as the methanol,
ethanol, borohydride, formic acid and hydrazine raya
systems, are attractive candidates for portabletrelgics
and vehicular applications, because of their highrgy
density. Direct hydrazine hydrate fuel cells (DHIF8ave
been studied since the 1960s. DHFCs can be operated
without any previous metal catalyst, which potdhtia
contributes to cost reduction of the system. Recent
developments in DHFCs technology have led to fiakd
demonstration DHFCs indicating their feasibility dan
promise in future fuel cell vehicles. In DHFCs,
electrochemical reactions take place in the anodetlae
cathode, respectively.

Anode: NH,4(lig) + 4OH — N, (gas) + 4HO + 4¢e [1]
Cathode: @+ 2H,0 + 4€ — 40H [2]

Hydrazine electrooxidation leads to harmlessaNd HO
products, and the theoretical efficiency and thecak
potential (1.62 V) of DHFCs are higher than/®G}
PEFCs.

For further improvement on cell performance,
reduction of fuel crossover and efficient removdl o
generated gas are of great importance. Nitrogen gas
electrochemically-generated in the anode can bairerd
at the reaction sites, which could deteriorate ted
performance. Nitrogen gas retention in DHFCs could
cause inhomogenous electrochemical reaction in the
anode catalyst layer. Therefore, a fundamental
understanding of anode gaseous generation and their
effect on the fuel cell performance is essentidhtprove
the DHFCs performance. In this study, we first répo
insitu visualization of gas distribution by usinggh-
resolution soft X-ray radiography and discuss gas
generation behaviors with current density variation

Fig. 1 shows the schematic of cell. The observation
area of the rib and channel are shown in Fig.1h. Ei
shows the current density and cell voltage as etifom of
time on visualization test using an in-plane cdlhe
imaging area was a 0.5 x 0.5 mm region in the bpHet
of the cell, corresponding to the region underrtheThe
I-V test was performed using 1 M KOH + 1 M hydrazin
hydrate as an anode fuel and oxygen gas at room
temperature at flow rate of 2 miin™ and 300 mmin™,
respectively. As shown in Fig. 2, cell performaneadily
becomes stable after the load is changed. The cell
contains no generated nitrogen under the initiatddmns,
but 815 s after the initiation of power generation,
generated nitrogen that grow inside the GDL unHderrib
is observed as shown in Fig. 3. Fig. 4 shows timegded
nitrogen distribution as a function of time. Théragen

gas is generated as current density has increawktdsa
observed near the rib. This suggests that the gtmter
nitrogen pass out from rib to channel using loealiz
pathway in the GDL. On the other hand, no generated
nitrogen is observed in the center of the imagegiore
Even though hydrazine hydrate and oxygen are unifor
supplied to the plane of the catalyst layer, a noiferm
distribution of generated nitrogen is observed. One
possible explanation for this non-uniform distribout of
generated nitrogen is inhomogeneity  of
electrochemical reaction inside the catalyst lagethe
sub-millimeter scale.

the

b)

Current collector
GDL
MEA

C View

- W 7
-w

Fig. 1 Schematic of the through-plane visualizatos
for soft X-ray microimaging: (a) cell configuratipifb)
schematic of flow field plate.
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Fig. 2 Current density and cell voltage as a fuomctof
time during visualization test.
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Fig. 3 Generated nitrogen distribution observedeuritle
rib area as a function of time.
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Fi. 4 Generated itogen distribution oevedeurltje

channel area as a function of time.
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