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Tom tat

Mang dan proton poly(ethylene-co-tetrafluoroethylene) ghép poly(styrenesulfonic) acid (ETFE-
PEM) dugc tong hop bang cach chiéu xa gamma vao polymer nén ETFE sau d6 tring hop ghép
v6i polystyrene va sunfo hoa phim ghép mach dé ting dung trong pin nhién liéu hydro. Cau triic
phan tir cua polymer nén ETFE, miu ghép sytrene (Grafted-ETFE), va mang sau khi sunfo hoa
(ETFE-PEM) ciing nhu co ché ghép mach va sunfo héa dugc nghién ciru chi tiét bang phuong
phép phd cong hudng tir hat nhan 3C NMR ran. Pho *C NMR ctia mau ETFE ban dau xuét hién
hai dinh tai 22 ppm (C1) va 122 ppm (C2) lan luot quy cho lién két CH, va CF. Dbi véi
Grafted-ETFE, pho NMR c6 su xuit hién thém ba dinh. Sau khi tién hanh giai chap dinh, pho
NMR thé hién cac dinh C3, C4, C5, C6 va C7-8 lan luot tai 46 ppm, 42 ppm, 147 ppm, 129 ppm
va 133 ppm, lan luot quy cho cac lién két C-H ciia nhom chuc styrene va lién két C-H trong
vong benzene cua styrene. Phd NMR ctia mau sau khi sulfo héa ETFE-PEM xuat hién thém cac
dinh C6, C7 va C8 twong tng véi do dich chuyén hoa hoc tai 128 ppm, 131 ppm va 142 ppm,
lan lugt quy cho cac lién két C-H ciia vong benzene. Két qua trén cho thay rang polysytene di
ghép mach vao ca vi tri CH2 va CF2 ciia ETFE ban dau va sau d6 chung dd duoc sunfo héa thanh
cong dé tao mang dan prototn. Phan tich phd *C NMR ciia Grafted-ETFE theo mirc do ghép
mach (GD) véi GD = 0-117% lan dau tién cho thiy rang polystyrene ghép vio polymer nén
ETFE tai vi tri CF2 nhiéu hon CH2. Ngoai ra, phé **C NMR ctua ETFE-PEM theo GD di xac
nhan riang quéa trinh sunfo héa chi gin nhém SO3H* vao vi tri para cua vong benzen cia

polystyrene. Két qua phd *C NMR ran cua c4c mau da cho thdy sy hiéu biét chi tiét va rd rang
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hon vé co ché ghép mach va sunfo héa ciia mang dan proton ETFE-PEM dinh hudng tmg dung cho

pin nhién liéu hydro.
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Abstract

Poly(styrene  sulfonic acid)-grafted poly(ethylene-co-tetrafluoroethylene)  polymer
electrolyte membranes (ETFE-PEMS) is synthesized by gamma irradiation into ETFE
matrix then grafted with polystyrene and subsequently sulfonation for application in
hydrogen fuel cells. The molecular structures of the ETFE matrix, Grafted-ETFE, and
ETFE-PEM as well as the grafting and sulfonation mechanism are studied in detail by solid
13C NMR. 3C NMR spectra of the original ETFE appeared two peaks at 22 ppm (C1) and
122 ppm (C2), which are respectively attributed to CH» and CF, bonds. For Grafted-ETFE,
the NMR spectrum shows three more peaks. After deconvolution, NMR spectra showed
peaks C3, C4, C5, C6 and C7-8 at 46, 42, 147, 129, and 133 ppm respectively, attributed to
CH of styrene functional group and CH bond in the benzene ring of styrene. NMR spectra
of ETFE-PEM appeared to add peaks C6, C7 and C8 corresponding to chemical shifts at
128 ppm, 131 ppm and 142 ppm, respectively attributed to C-H bonds of the benzene ring.
The above results showed that the polystyrene grafted on both the CH2 and CF2 positions of
the matrix ETFE and were then successfully sulfonation to form the proton conductive
membrane. Analysis of the 13C NMR spectrum of Grafted-ETFE according to the grafting
degree (GD) with GD = 0-117% showed for the first time that polystyrene grafted onto the
ETFE matrix polymer at CF, positions more than CH>. In addition, the *C NMR spectrum
of ETFE-PEM according to GD confirmed that the sulfonation process only attaches the
SOz 'H* group to the para position of the benzene ring of the polystyrene. The results of solid

13C NMR spectroscopy of the samples showed a more detailed and clear
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understanding of the grafting and sulfonation mechanism of the proton conductive membrane
ETFE-PEM oriented application for hydrogen fuel cell.
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