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Abstract

Water management is a key topic of a polymer electrolyte fuel cell (PEFC). If condensed water exists in the gas diffusion
layer (GDL) and the gas channel, it may depress the gas diffusion as flooding. However, the generated water must be
appropriately supplied to the proton exchange membrane (PEM) for proton conduction. Hence, water management is
significantly important for PEFC performance, and clarification of the water-transport mechanisms between the PEM,
GDL, and gas channels is of great concern. Neutron radiography is a powerful tool for measuring water distribution in the
PEFC surrounded by metal under power generation. To confirm the applicability of the neutron radiography system in
JRR3, an evaluation of the spatiotemporal resolution of the PEFC measurements was carried out. It was confirmed that
the dynamic range of the neutron radiograph of the PEFC was sufficient with an exposure time of 30 sec and a pixel size

of 19.2 um.
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(b) Detail of the flow channel
Figure 1. Schematic of the small sized PEFC.

U— 2 ke ST v I/, RiEEe A v X &
LTCW3, BEEES 7= (PEM; Proton Exchange
Membrane, Nafion® NRE-212) % H.0Zfillifg (CL;
Catalyst Layer) . 7 A4LHE (TGP-H-60, L (FK))

DNEIH AT Y PEM & CL % &b T 90 um.
# Y — Rl GDL % 190 pm TH 5,

22 EHHI AT A

NS IZB W THME TR E 2 v X=X 2L > TH
BIEIZ L £ D)% Andor BLAHIE CCD 1 A
(iKon-L936, 2048x2048 &7 & /L) ZfFfH L T
ELTCTHAS Lz, BUS Lz mifgomisE~HEIX, 19.2
um (ZEXE L7z, BCRFRIIE, MM A MR LR 5
THEE LR, 30 L LT,

3. A[tRIERER

H Y — R &2 K Ciifz L7z iz v,
MWFFOF T T 7 BN THRE LR Ro—fl%
X 2 (R, AR H Y — FTH Y, I
mﬁfffé ETHMETRRAEE L, mifgé LT

<o TWNAH I LR TE D, ﬁf“@éM’T\
/7 V//%ﬁﬁutu—g—éﬁ_ N {JIL%HB j-én/\%
EEA%@@@V“%%I3_T¢ A RIOFH IS
HTIE T LI @Iﬂﬁfﬁﬁﬁ47%0f%@
MV@*ﬂ\@ﬁrﬁ#ﬁHWMT%otc_@ﬁ

BAFHAEAR I FERE SRS i R L [T 72
R IEFEITIE PR

Figure 2. Visualized image by test irradiation.
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Figure 3. Intensity distribution in the through plane
direction of the PEM.
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