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Fig. 1 The ATR spectra of (a) bromine-bounded

PET film and (b) grafted PET film by fluoropolymer
Reaction temperature: 120 °C ; Reactiontime: 12 h;

Percent of 4-fluorine styrene:15%

i X 2RO B BE 3 I (XPS) B] RLE
W PET 53 T [ 7 51 4 0 K 4 i 3k SR Wy i o
S V2 g i D oK 2k LR T [ S 1 k7R R A

s i 2013 4¢
Ols
Cls
a 1 1 1 1
800 600 400 200 0
Binding energy (eV)
Br3d

Ols Cls

80 76 72 63 64

e

800 600 400 200 0
Binding energy (eV)

Reaction temperature: 120°C
Reaction time: 12 h Cls
PG:20.33%
Ols
Fls
c
800 600 400 200 0

Binding energy (eV)

Fig. 2 Typical wide-scan XPS spectra of (a) pristine
PET film, (b) bromine-bounded PET film and (c)

grafted PET film by fluoropolymer
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Fig. 3 XPS Cls core-level spectra of (a) bromine-
bounded PET film and (b)) grafted PET film by

fluoropolymer
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Table 1

Molecular weight and molecular weight distribution of

different time of polymerization

Molecular weight

Time of
polymerization (h) M, M, M,/M,
4 24400 44500 1.8
8 52700 100300 1.9
10 57500 104200 1.8
14 69900 113300 1.6
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Fig. 4 Effect of the grafting polymerization time on PG% and

the water contact angle of grafted PET film by fluoropolymer
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Fig. 5 Effect of the 4-fluorine styrene percentage on the

water contact angle of grafted PET film by fluoropolymer
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Table 2 Surface tension of samples

d 3 p 3 3
Samples v x10 y" x 10 y x10
(mN/m) (mN/m) (mN/m)
Pristine PET film 27.7 9.5 37.2
Bromine-bounded PET film 29.2 9.6 38.8
5 32.3 4.4 36.7
Percent of 15 36. 1 0.4 36.5
4-fluorine 20 35.3 0.1 35.4
styrene (%) 25 30.6 0.6 31.2
30 29.8 0.1 29.9
Time of 4 34.3 2.8 37.1
polymerization (h) 8 36. 1 0.4 36.5
( percent of
4 -fluorine 10 33.6 1.2 34.8
styrene:15% ) 14 27.1 0.5 27.6

SR S FH 3G 0, 3R B H AR B W AR Y
4-FAHE 200 B B 3 30% I, vk SR T o I 3 i
AE T F%E] 29.9 mN/m, X FZZETHE AT W
SOCE M PET MRS A9 2% 18 5K 7 T B, 3 fk # Bl 2
B, K P B v 1 Y

a4 KL= N 15%, LR E R
120 °C, %k 32 S5 07 ) (], 208 s v S 11 ¢ 10 &1 el
AE M T P, X 32 2 O K R A 0 I
(], 2R Vi v 8 22 T 2 R 1) 5 RUIR B A kR 3
FAY . 3t DA T 44 B+ A 0 3 T 5 & R R R R A
H 3R G A B TR O A 3R T B R 4-TRUOR &0 R R
RS R Y HAT — 2 1 TR/ P R
2.3.3 REIEH

G 0 IROBE 40 Hh PR T A SRR R SR
MIES. B 6(a) kol PET W B #5518 A,
TR v i A 7 T2 a5 G SR AT L AT T M
ot AN 5 H A 1 L SR W i R T o A 3 v B
— A HED B A 1 S, 2T AR A L BOHRLAE . i
PR & AL R AR, R AW 4-5K O 0%
T 2,05 09 36 SR W) 7 1 1% B T 06k 5 4b B 3ot A v T
L, JT L3R R v 8 3% 1 e A SR S W O A R AR
- AN TR SRR TR AR ER G
S A5 4 R IR R W 38 5] M oy A T R R
FH .

Fig. 6 SEM images of (a) pristine PET film and (b)
grafted PET film by fluoropolymer
Reaction temperature; 120 °C ; Reactiontime : 12 h; Percent

of 4-fluorine styrene:15%
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PREPARATION AND CHARACTERIZATION OF GRAFTED POLYESTER
FILMS BY FLUOROPOLYMER

Hong-wen Zhang, Lin Zhang, Yan Jiang, Min-yan Zhang, Qiang Yu
( Changzhou University, School of Materials Science and Engineering, Changzhou 213164)

Abstract The fluoropolymer composed of styrene and 4-fluorine styrene was grafted from the surface of PET
films via surface initiated atom transfer radical polymerization ( SI-ATRP). The influences of different grafting
times and composition of monomers on the surface composition, structures and morphology were studied. The
surface composition and structures of the modified PET films were characterized by X-ray photoelectron
spectroscopy (XPS), Fourier transform infrared spectroscopy (FTIR/ATR) and gel permeation
chromatography ( GPC). And the results could confirm the successfully grafting of initiators and polymers from
the surface of PET films. The surface properties were measured by contact angle measurements. The data of
contact angle showed that the surface properties of PET films were related to the reaction time and monomer
percentage. As the reaction time increased,the grafting rate and the contact angle of PET films increased, but
the surface energy decreased. The contact angle increased from 68° to a maximum of 98° after modifications,
and the maximum of the grafting rate reached 20.33% . The surface morphologies of PET film and modified
PET film were studied by SEM. After modification the PET film surface had been changed from smooth surface
into rough surface.

Keywords PET film, Surface initiated atom transfer radical polymerization ( SI-ATRP) , Surface properties,

Contact angle, Fluoopolymer



