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Visualization of Liquid Water Distribution in Fuel Cell by Using Neutron Radiography
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The accumulation of liquid water in the cell is
given as a major factor affecting the electric generation
performance of fuel cells, and the visualization and
quantification of this liquid water is a key technology
for fuel cell water management.

This study used neutron radiography to visualize
the liquid water distribution inside a fuel cell during
electric generation, and quantified the liquid water.

The results showed that resistance overpotential,
which is one factor that reduces electric generation
performance, tends to drop as the quantity of liquid
water in the CCM increases. However, the resistance
overpotential becomes constant at a certain quantity of
liquid water or more. In addition, it was also shown
that the amount of voltage drop during constant-
load electric generation is strongly correlated with
the quantity of liquid water in the GDL, and that the
amount of voltage drop increases as the quantity of
liquid water in the GDL increases.

1. 13U®IC

HERVEBE (L R0 K XE TS OB E, o kvg iz
IXAF SN T T 1 PNEAERIR S 5 AR I
IR VTHE 2 FEMR O Fefli & U C, OB A <A B OB &
BIko>TW5.

BRORFEE M T, 7/ — P2 S OBREHT & % AR,
1 — PRl 2 6 RSP OBER & 6 LB & A &
w5,

7 7/ — F (An) #it: H, = 2H" + 2¢
71V — K (Ca)fit: 1/2 O, + 2H™ + 2¢” — H,0

Fig. 1 \ZHORE 2 L O I £ 53, PR

* Ui R&D £ > & —

https://doi.org/10.69239/hondatechnicalreview.2011 23 1 7

i, EENK (Polymer Electrolyte Membrane:PEM) @
T 1 0 fd R % 3% ) 7= CCM (Catalyst Coated Membrane)
& B 2 iEE (Gas Diffusion Layer:GDL) #8495 Z
L2k D SN B EEMESR (Membrane Electrode
Assembly:MEA) Tk ZZ&bhb. MEANIZEWT, 7o
N REHATH 5 PEMIE, (RAIREET T 0 b v (ZEHAE
AREL, BEMEAE NS EIEKO—~DTH 3 KM
BIEARES S E A 5N 5. ZOKIA, GDL O 4 A4k
AR T &% GDL WEBTOWARGER I, Ml e i 1%
D RIRE A LT & &, BEMRIKTERDO—D kb &
Zzbhb. LiL, PEMHR GDL Hx & MEA N&ER
DK FEEIEREIZ G- A 5 BT DWW THRE &2 /5m 1315 5
TV,



Honda R&D Technical Review

Vol.23 No.1 (April 2011)

Electronic
conduction

Catalyst Y,

v
MEA

W Catalyst

Fig. 1 Schematic of fuel cell

2. MEDEH

b MEA W2 31 2K ik 2 bt 5 o F
777 42T Ixwy, LR E DR 55 MEA
NEE DO WK = & RPUREE, —ERMEEPOEBERET
EOBRICET2HA A2 Z L 2#HME L.

3. HMEFIIFTIT 1 LR

hET5 O F 25 7 4 213, ROMERIE T O b 7-05%
HEREAFALT, WEOERELEB I 455 FETH 5.
IRRBMOREAMEIE LTE < HWHh b Al C, FEHD
JH 2R U CRsEN DN 0A, HE 2 &0 E I L
TIRWRESBKE V., ZOFMEEFHL €, HEIRE &
WIEKIZ & B H P T IREE A E U, ROV I O K O T
b, ERILEBZ A5,

Fig. 2 (BTt 2 REM AT, 20 T ORI
#EEERT Y HR 2 &8 H0 25 132 Do &
W U CTEEMEREARE W e bh 3 (hk, H,O

100
5 LH
E
9,
—~ 10
3
= ® (H0)
ko)
£ 1
(0]
8 e ® Au
g ‘O ofFe
= 0.1 F
=} ® Pt
E .AI
<

0.01

0 20 40 60 80 100

Atomic number

Fig. 2 Attenuation coefficient of elements
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Fig. 4 Schematic of increase in resolution
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Table 1  Cell configuration and test conditions
Cell Electrode area 0.5 cm?
configuration Separator 3 channels
Current density 1.0 Alcm?
Cell temperature 50, 70, 85 °C
Test An gas H,
conditions Cagas Air
An gas humidity 50, 100 %RH
Ca gas humidity 40, 70, 100 %RH
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Fig. 5 Images of liquid water distribution during
electric generation and regions of
quantitative analysis
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Fig. 6 Cell voltage of each test condition
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Fig. 7 Resistance overpotential of each test condition
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Fig. 8 Relation between resistance overpotential and
liquid water in CCM
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