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Diagnostic of water distribution for PEFC by neutron imaging
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Specifications of diagnosed GDL
In-situ GDL
Property Unit Note
Through plane TypeA | TypeB | TypeC
Substrate Paper Paper Cloth
Thickness um 300 300 400 uncompressed
Neut L Separator Porosity % 68 75 78 uncompressed
leutron ra Pi
i GoL PTFE-content GDL % 17 5 0
/[ Catalyst PTFE-content MPL % 31 23 38
\ layer
Membrane GDL Type A GDL Type B GDL Type C
Rib T T
Cathode PR
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GDL TypeA GDL Type A
Reactant gas yp yp GDL TypeA
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(Type A =Typs B >Type C) Experimental results
Current density 1.2A/cm?

SRa 18(H;) SRc 150(02) RHa 80% RHc 80%
Pressure ambient, Cell temperature 70deg C , exposure time 105
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in situ diagnosiic of two-phase flow phenomena in polymer electralyte fuel cells by newron imaging, Part B: Material variatons, Jianbo Zhang, Denis Kramer, Ryoichi Shimoi, Yoshitaka Ono,
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Experimental results

'SRa 18(H,) SRc 150(100%0,), 30(21%0,), 19(13.3%0,) , RHa 80% RHc 80% P bient, Cell 70deg.C, expc 10s.
GDL Type A GDL Type B GDL Type C
o
T S S 1 S
o - —e—d 3 ey 2
g — s
S 1 T ~ |z
.
o @
E g
€ &
2 g
3 A e ]
g g g
s L i et s
= p—o—a=ty 7 3
5
E” e | 2
E . A | 8
o . — 5
E / . /4/" 3
Ea W o <
3 - g
> o
Tz / El
2 oL — )
3 g
3

@ W @ we

% w0 Wa im0 0 W wm wo 1

Current density mA/cm?  Current density mA/cm?  Current density mA/cm?

Eberhard Lehmann, Alexander Wokaun, Kazuhiko Shinohara, Gunther G. Scherer, Electrochimica Acta, Volume 51, Issue 13, 5 March 2006, Pages 2715-2727 6 7
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Cloth type Paper type A Paper type B ™ Assembled condition HU—K AN DESR ZHER, 2.13sim
(210 um?* thick) (130 um* thick) _ ao - thick) Cathode side ) S EE100%DKE Toim
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Anode: H2, 2.5 bar, 100% RH, 250kPa/ Cathode: 6% O2 / 94% N2, 2.5 bar, 100% RH, 250kPa Gas flow rate : 1 slpm/ 2.13 slpm (const)
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Operating temperature: 40 °C
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Ex-situ
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This data was obtained at the ICON beamline of SINQ, PSI using the new Micro-tomography detector,
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This data was obtained at the ICON beamline of SINQ, PSI using the new Micro-tomography detector, during
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during a 1 with the Electr y Laboratory of PSI. 16

a collaboration with the Electrochemistry Laboratory of PSI.




