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Abstract: Poly(styrenesulfonic acid)-grafted poly(ethylene-co-tetrafluoroethylene) (ETFE)
polymer electrolyte membranes (ETFE-PEMs) were prepared by gamma irradiation-
induced graft polymerization of styrene into ETFE films and subsequent sulfonation.The
variation of lamellar structures of ETFE-PEMs dependence on preparation procedures and
ion exchange capacity (IEC) was investigated by small- and ultra small-angle X-ray
scattering methods. The detail structures of lamellar including lamellar period L, thickness
of lamellar crystal L., lamellar amorphous La, and a linear crystallinity (Lc/L) were
examined using a 1D correlation function. The lamellar structures were recognized to alter
at only the grafting step but not under the sulfonation process at any IEC levels. As the
results, the hearachical structures of membranes can be designed and controlled at a step of
grafting. With IEC> 2.4 mmol/g, L. and the linear crystallinity significantly decreased
(corresponding to the increase of L,) and then retained in the IECs of 2.7-3.1mmol/g. Note
that the retained values of Lc, La, and the linear crystallinity in the IECs of 2.7-3.1mmol/g
are the origin of high conductivity and mechanical strength of membranes under severe

operation conditions for vehicle fuel cell applications.
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Tém tit:

Poly(styrene-sulfonic-acid)-grafted poly(ethylene-co-tetrafluoroethylene) (ETFE-
PEMs) duoc tong hop bang cach chiéu xa gamma phim ETFE 1di ghép mach boi monomer
styrene sau d6 1a Ivu huynh hoa dé tao thanh mang dén proton. Sy thay ddi ciu tric lamellar
ctia ETFE-PEM theo quy trinh ché tao va mirc d6 trao d6i ion (IEC) duoc nghién ciru boi k§y
thuat tan xa tia X goc nho va siéu nho. Thong tin cau trac lamellar nhu khoang cach lamellar
L, bé day lamellar tinh thé L., lamellar v6 dinh hinh La, va do két tinh tuyén tinh (Lc/L) dugc
xac dinh b@ing ham tuwong quan mot chiéu. C4u trac lamellar duoc nhén ra 1a chi thay doi tai
budc ghép mach birc xa va khong phu thudc vao qua trinh luu huynh hoa tai bat ky gia tri
IEC nao. V61 IEC = 2,4 mmol/g, gia tri Lc va Lo/L gidm manh (twong (g véi su ting manh
ctia L,) nhung sau d6 khong déi voi IEC = 2,7-3,1 mmol/g. Diéu nay c6 lién quan dén tinh
dan proton cao va do bén co hoc tdt cua mang khi hoat dong trong diéu kién khic nghiét ctia

pin nhién li€u xe hoi.

Tir khoa: Tan xa tia X goc nhd, mang dan proton, pin nhién li¢u, lamellar, ham tuong quan

mot chiéu.



