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Tom tit

Mang dan proton poly(ethylene-co-tetrafluoroethylene) ghép poly(styrenesulfonic) acid (ETFE-
PEM) duoc tong hop bang phuong phéap chiéu xa gamma tir ngudn Co-60 vao polymer nén ETFE
sau d6 tring hop ghép vai polystyrene (Grafted-ETFE) va sunfo héa phim ghép mach dé tng
dung trong pin nhién liéu hydro. Thanh phan hda hoc va ciu tric bé mat cua Grafted-ETFE va
ETFE-PEM theo mirc 46 ghép mach (GD) véi GD = 0-127% da duoc nghién ciu bang cac
phuong phap XPS, AFM, va SEM. Néng do nguyén t6 C va F cua ca Grafted-ETFE va ETFE-
PEM déu c6 thay doi (tang hodc giam) theo chiéu ting ctia GD, trong khi nong d6 O lai khdng
thé hién xu hudng ré rang. Mt khéc, su gia ting ndng d6 S cia mang dan ETFE-PEM theo mirc
d6 ghép mach 1a két qua caa qué trinh ghép chudi bén poly(styrenesulfonic) acid vao mach
chinh ETFE. Két qua AFM va SEM sau d6 ciing tai khang dinh sy thay d6i c4u trdc bé mat dang
ké cua céc vat liéu tong hop theo mic dd GD so véi mau ban dau, hoan toan phu hop véi két
qua XPS noi trén. Cac phép do d6 dan proton bé mat va xuyén khdi caa mau mang sunfo hoé
trong khoang GD tir 19-59% c6 gi4 tri twong dwong, chi ra hién twong ghép mach phan b dong
nhat mot phan trén bé mat va trong khdi ETFE-PEMSs. Két qua nghién ciu ndy cung cap sy hiéu
biét chi tiét hon vé ban chat bé mat ETFE-PEMs va c4c anh huong cua hién twong thoai hoa hoa
hoc, suy giam co 1y va trang thai lién dién pha trong qua trinh hoat dong cta pin nhién liéu mang

dan polymer dién phan.

Tur khoa: Mang dan polymer dién phan, nong d6 nguyén té, cau tric bé mit, ghép mach phan

bd dong nhét, trang thai lién dién pha
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Abstract
Poly(ethylene-co-tetrafluoroethylene) graft poly(styrenesulfonic) acid (ETFE-PEM) membranes

were prepared by Co®%y-rays pre-irradiation induced graft polymerization of styrene onto ETFE
base polymer (Grafted-ETFE) then sulfonation for hydrogen fuel cell application. The surface
morphology and elemental composition of Grafted-ETFE and ETFEE-PEM with the grafting
degree range of 0-127% were examined using XPS, AFM and SEM techniques. For both of
Grafted-ETFE and ETFE-PEM, the concentrations of the C and F were found to increase or
decrease as GD increases whereas those of O showed no clear trend with GD. Moreover, the
concentrations of S for ETFE-PEMs were also observed to increase with GD due to the
introduction of poly(styrenesulfonic) acid onto the ETFE backbone. AFM and SEM observations
indicate the considerable changes in morphology with GD, which completely agrees with those
of XPS detection. The in-plane and through-plane proton conductivity measurements for ETFE-
PEMs with GD = 19-59% showed no significant differences indicating the quite homogenous
distribution at surface and bulk of membranes within those GDs. The results of this study
provide a further understanding of the surface nature of ETFE-PEMs and its possible impact on
the interfacial behavior and chemical and mechanical degradation during its use in PEM fuel

cell.
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