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HZeiERE® (FEX) Development of polymer electrolyte membrane which is difficult to
degrade by controlling the structure of water cluster in the
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MRERRE

818 5= (TOKUMASU TAKASHI)
RILKE - AR 2R - EHUIR
HREES : 10312662

WFZER R OBE (F130) : Ry BV VA B8 L Cao TEMER(T v b ARERE)NER O~
g hHHDBELCOH 7 VBV OgkBl R % 5 Tt BT CE A I a L—X ZF L, 2
DY 2 —FEANTET O b AZEMN K OH 7 ¥ WREM N R T 2 m 0 &
RGN DK T T A —OAIREE BT 2R ARG L, v b AREM LA bR
BN E oy TEREFENE T OREORREEZIT 72, TO/RE, BRIV ELNE
TR XF—[EELEERSRATEDL 0 bRy BV ZOET I ICERIL, TDOETLVE
FAIAATET B F gy I 2 L= 2 AR T H LI b LT, OV I a b —FEZHn
TEKRFREZELSETT e b OEERE 2 ROTZ L Z A, GKEN EFI DI o0 THEEUR
BRI+ L, 71 b OPERERE L D L KDIEBUREDIZ ) BRENWZ ERP LN E 7

-7,

WFZE R S OMEBE (J230) :First we constructed a simulator to analyze the transport phenomena
of proton and OH radical in polymer electrolyte membrane with considering the hopping
mechanism by molecular dynamics method. Using the simulator, we obtained the knowledge
about the nanoscale structure of water cluster in polymer electrolyte membrane which has
both high proton conductivity and low OH radical conductivity to make the theoretical
design of next generation polymer electrolyte membrane. Consequently, we succeed the
modeling of proton hopping which can express the energy barrier of proton hopping obtained
by quantum chemical calculations accurately. Using the model, we succeed to make a
simulator to analyze the proton transport phenomena. Using the simulator we analyze the
dependence of water content on the diffusivity of membrane. Consequently, it is found
out that the diffusivity of membrane increases with the increase in water content and
the diffusivity of water is larger than that of proton.
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