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Abstract: The cathode catalyst layer of polymer electrolyte fuel cell consists of Pt catalyst and supported carbon
covered with ionomers. Protons are transferred mainly via water clusters in ionomers. Therefore, the distribution
of water clusters and water uptake strongly affect proton transport. In this study, we have performed molecular
dynamics simulations to elucidate the correlation between the water cluster structure and proton transport in the
ionomer. Our results suggest that proton diffusivity in the ionomer depends on not only the water content but also
the film thickness. In addition, the structural factors for the results are also elucidated from a molecular scale point of
view.
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Fig. 1 Chemical structure of Nafion®.
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Fig. 2 Snapshot of calculation system which reached equi-
librium state (dark gray: Graphite atoms, white: Nafion
atoms, black: sulfur atoms of Nafion, gray: solvent mol-
ecules).
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Fig. 4 Dependence of water contents at N,,; = 16 on mean
square displacement for H".

Z DN E 5 DD F — 7 D TRDF IR % # 3 LR
XD T = N=%MF LTS IIRT, MZ T, NV
2B 5 H,0 & H OILHRE E 2NV 7 B2 BT % H,0
DIFARE O£ ' %2 22 NX5 (a). (b) L5 (a)
WZRY o X5 (a) D H,O DILEFRE D FERAE & /3N 2712
BFbsvyIal—va UfREHKTS L, NMRIZES

80 MEEH Vol.15 No3 2016



FEMEE Y I 2L —Ya VIZBUAREMSI L —FK LT
WD T EDGHB. iz REKEFIT BT B RO
BMBATK E W2 LR, EEAREICB W T—EMIZPCR
FHENZI A @2y I 2 b —va ViERTOROW S 72
O, KEHETIVE Y I a2 b= g VEEROR UV
T&LEEZOND, Fi2o TAF /v —ICHL TINS5
(@, () £V, Ny =8, 16 DHAEDZENETNTEAKE
DIV H,0 & H OIHRESKRELS 252 L8
GhH. M5 () b, 1=1212BWTH OLHtR
BOBEKRGES RSN S, Mb, H ORI A &
WIHIZSV 2, Ny =160 Ny =8 & o7z, THhi, N
V7 HEEMRK DT A+ ) v — DR EFFETHH LT
W, BEEIKEWITE H OEBREIRE W L 2R
BLTW5, E)blF, N,=8. N, = 16 DIHREIZ
ZNZFN0.35 x 10 °cm?/s. 0.51 x 10 °ecm®*/s TH Y
Ny =16 DL 2D H OIHRBIE N, = 8D & & L HEK
LTHBLZ40% 8N+ 5 2 EAMER I N,

P EDRERP S, T4 F < —HNED H O
Vo LHENPENL YIS BB EIREINTZ, F
&) DU EERERICEEIC X > TH OISR A4
LI EmENi, T, 744 3 —DERERPE

1 T T T T T T
(a)
o .
i n
£ .
= :
= ]
u?U 0.1
= " Nnaf=8
9 L ® Ahar=16
QI ' A Bulk
o Exp. (NMR) |
0_0] 1 1 1 1 1
4 6 8 10 12 14
A
1 T T T T T
(b) i
o
.
w A
o~
= ]
O 01 i
Il?
o
r " Npar=8
Qr N ® Nya=16
. A Bulk
001 1 1 1 1 1
2 4 6 8 10 12 14
A

K5 (a) H,O (b) H OILEFRBOEKE, BEEEKEFEME
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