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ABSTRACT: Poly(ethylene terephthalate) (PET) was modified by incorporating poly(ethyl-
ene glycol) (PEG) moiety in its polymer chain and the hydrophilicity of the resultant copoly-
mer films were estimated by the water contanct angle measurement. The copolymers con-
tained PEG units with different molecular weights and different compositions. Thermal anal-
ysis revealed that PEG in the copolymer stayed as separated phases when M, of PEG was
higher than 1000. Separated phases were observed by scanning electron microscope when the
M, of PEG was 10000 or higher. Water contact angles were decreased as the M, or content of
PEG increased. Moisture regain was also increased as the M, of PEG increased.

Keywords: poly(ethylene terephthalate), poly(ethylene glycol), block copolymer, hydrophilicity,
water contact angle, surface energy.
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Table 1. Intrinsic Viscosities and PEG Contents®
of Obtained PET-PEG Block Copolymers

M. of PEG intrinsic® viscosity’  wt% of PEG by
" viscosity average M.W. proton NMR
PET control  0.64 20300 -
200 0.57 17700 14.7
400 0.64 20300 21.2
1000 0.64 20300 23.3
2000 0.58 18100 23.1
4000 0.62 19600 238
10000 0.46 13700 24.0
20000 0.56 1700 w5

¢ Theoretical PEG content of 20 wt% In copolymer was
targetted for each experiment.

® Intrinsic viscosity was measured in o-chlorophenol at 25 C.

¢ K and a values for PET homopolymer were used.
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Figure 1. DSC thermograms (2nd heating scan) of
PET-PEG block copolymers containing 20 wt% of
PEG.
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Table 2. Summary of DSC Results of PET-PEG
Block Copolymers

TS(DC),[ T,(C) T, (c)? crystallinity
(%)
T
PE 79.7 256.3 178.9 30.0
control
PET-PEG 404 221.2 154.6 35.6
200
PE =
ET-PEG 4 ¢ 226.5 162.9 31.0
400
PET-PEG
-12.7 242.4 180.4 36.1
1000
PET-PEG
248.4 7.6 38.0
2000 20
PET-PEG
e 248.8 190.7 39.8
4000
PET-PEG
50.6, 255.2  200.1 39.6
10000 06,2562
PET-PEG
54.3, 253. ) 407
20000 4.3,253.2 1934

a7 T and 7, data are obtained from 2nd heating scans.
b T data are obtained from cooling scans.
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Figure 2. DSC thermograms (cooling scan) of PET-
PEG block copolymers containing 20 wt% of PEG.
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Figure 3. Scanning electron microphotographs of
PET-PEG block copolymers containing 20 wt% of
PEG. (a) PEG 1000 and (b) PEG 20000.
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Figure 4. DSC thermograms (2nd heating scan) of
PET-PEG1,000 block copolymers containing different
wt% of PEG.
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Figure 8. Moisture regain of PET-PEG block copoly-
mers containing 20 wt% of PEG.
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ARTE ol B APozRE W& HAFY
PEGE %& 4 AMgsle Arrhes 92 & £X
3o PEGE 4% AMgdl: ¥o] PETE 74
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