Polymer (Korea), Vol. 35, No. 6, pp 610—614, 2011

= o = =
HZEAMHO|| 2|8t PVBC-g-ETFE EE M= Al 042 HE It
0|MY - 7Y - £FES - =Y - MEs
FRAAL AT AP T e P FH A AT
(2011 7€ 59 A=, 20119 79 269 44, 20119 7€ 299 A=)

Evaluation of the Effect of Solvent on the Preparation of
PVBC-g-ETFE Film by a Pre-irradiation Method

Sun-Young Lee, Ju-Myung Song, Joon-Yong Sohn, Young-Chang Nho, and Junhwa Shin'
Radiation Research Division for Industry and Environment Advanced Radiation Technology Institute,

Korea Atomic Energy Research Institute, 1266 Sinjeong—dong, Jeongeup —si, Jeollabuk—do 580—185, Korea

(Received July 5, 2011, Revised July 26, 2011, Accepted July 29, 2011)

=& B A ola= i AxAP 02 ETFE (polyethylene— co—tetrafluoroethylene) &1} &< VBC
(vinylbenzyl chloride) WHFAIS “1eZES 739 ARE = gole] P35 Hr188id) ETFE 258 AAS A8}
o] 5ol S FIAR F B9, e o] AT 2 g T TR SHllE 3|aE VBC v £l Yol 17
ZE HS-S WAA THZESS Z43ISIcE VBC—g-ETFE &2 FTIR 7712 AREslo] A3z os TJ8zE
HASS RIS ofz] ool AR FE2] 7AA Awst B whiel 8= EH VBC atAle] HEEE
gate] gie] Jgks skt

=
=

Abstract: In this study, the effect of solvent on the pre—irradiation grafting of VBC (vinylbenzyl chloride)
onto a ETFE (polyethylene—co—tetrafluoroethylene) was evaluated. ETFE film was irradiated to generate
radical species onto its backbone chain. Each irradiated film was immersed into VBC monomer mixtures
diluted with various solvents such as toluene, heptane, and isopropanol etc. for grafting process and then the
degree of grafting of each film was measured. FTIR analysis confirmed that the VBC—g—ETFE film was
successful prepared. For the films prepared in the various solvents, the mechanical strength and the
distribution pattern of the graft polymer over the cross—section of the films were measured and the effect
of solvent was evaluated.
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Figure 1. Effect of solvent on the pre—irradiation grafting of
VBC monomer onto ETFE films.
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Figure 2. Grafting kinetics of VBC monomer in the different
solvents (toluene, heptane, and isopropanol).

Table 1. Degree of Grafting Shown in Figure 2

Reaction time Degree of grafting (%)

(h) Toluene Heptane Isopropanol
0 0 0 0

1 6.8 7.2 12.3

2 19.2 15.5 26.5

4 32.3 41.8 61.2

8 42.7 72.0 106.2
12 47.0 93.9 118.3
24 53.6 94.0 139.3
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Figure 3. FTIR spectra of pure ETFE film and ETFE—¢—-PVBC
films (about 60% DOG) prepared in different solvents.
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Figure 4. TGA curves of pure ETFE and ETFE—¢—PVBC films

(about 60% DOG) prepared in heptane.
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Figure 5. Stress—strain curves of pure ETFE and ETFE—g—
PVBC films (about 60% DOG) prepared in different solvents.
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Figure 6. SEM images and cross—sectional distribution of sulfur
(black line) and chlorine (white line) over the ETFE—g—PVBC
films prepared in different solvents.
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