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Q 9F: ERREAo] A4 B BAag A3k wHE4oM ) N perfluoro group @ CF(CF),CH.CH,—
n=5, 7. 9, 1D)E 33t A= perfluoroalkylethyl acrvlate(FA)2} styrene-s bulk AEelA 60
TEH #7860’ —azobisisobutyronitrile(AIBN)S /Al A)i sto] zhzte] wigkae] §he Hn)it
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S FEEh FT-TRY 'H-NMRE B3 7 wfale] 355 oitel Fx-% 4o #klsigin
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ABSTRACT : The free radical bulk copolymerizations of perfluoroalkylethy] acrylate(FA) containing
perfluoro group (CF3(CF2),CH,.CH, s n = 5, 7, 9, 11) with styrene were conducted at 60 C using
AIBN as an initiator. Reactivity ratios(ri, r») were determined from monomer feed compositions
and the NMR spectroscopically measured copolymer compositions using Kelen—Tiides method.
The structures of copolymers were characterfzed with FT—IR and 'H-NMR analysis. Their
thermal properties investigated with DSC and TGA were decreased with inereasing the content of
fluorinated acrylate in the copolymer. Their surface free energics were calculated with measuring
contact angles of the copolymers and PMMA blends with a small amount of them.

Keywords . perfluoroalkyl acrylate, radical copolymerization, monomer reactivity ratio, contact angle, surface

free energy.
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Figure 1. The reaction scheme of FA/styrene
copolymerization.
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Figure 2. FT—IR spectra of FA, styrene monomer
and FA/styrene (6/4) copolymer.
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Figure 3. '"H-NMR spectrum of FA/styrene(3/7)
copolymer.
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Table 1. Copolymer Composition as a Function of
Monomer Composition for the FA(M,)/Styrene(M,)

monomer reaction copolymer

composition  time(min)  conversion(%)  composition
(£) (A)
0.1 90 10.1 0.30
0.2 95 8.4 0.47
0.3 100 5.2 058
0.4 110 9.4 0.80
05 150 10.5 0.89
0.6 170 11.2 0.92
0.7 190 6.1 0.91
0.8 200 10.5 0.95
0.9 210 10.2 0.97

£ - mole fraction of FA in the comonomers
Fy ' mole fraction of FA in the copolymers

Table 2. Molecular Weight of FA/Styrene Copolymers
by GPC

mole fraction GPC
of FA(M4) ___PDI
in feed M M Ml My
0.10 67435 97302 1.443
0.20 63688 102645 1.494
0.30 60079 109691 1.826
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Table 3. Determination of Monomer Reactivity
Ratio for FA/Styrene Copolymer Systems

011 043 00288 -0.1482 0.0968 -0.4981
0.25 090 00696 -0.0285 0.2059 -0.0844
043 140 01308 0.1233 0.3275 0.3086
067 400 01111 05000 0.2926 1.3167
100 810 01236 08764 0.2686  0.3151 2.2344
150 900 0.2500 1.3333 0.4820 2.5708
233 1011 05385 2.1026 0.6672 2.6051
400 1900 08421 3.7895 0.7581 3.4117
000 3233 25051 87217 0.9032 31443
X=Mi/ Mo Y=mfmy. F=X Y. G=X(Y~1)/Y.
‘@ = F minX F e«
1.0
. * [J
0.84 .
0.6
;0 *
0.4
0.24
%%% 02 04 06 08 10
f
Figure 4. Monomer—copolymer composition curve

in the copolymrization of FA with styrene at 60 C.
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Table 4. TGA Results of FA/Styrene Copolymers

monomer copolymer 5% weight loss  degradation
moleratio  FA composition temperature( C) temperature(C)

polystyrene 0.00 386.05 441.00
1/9 0.30 382.17 436.80

2/8 047 383.23 427.34

37 0.58 380.82 426.51

4/6 0.80 330.67 425.25

5/5 0.89 321.15 424.96

6/4 092 316.91 418.95

7/3 0.91 363.00 421.16

8/2 0.95 342.15 417.52

9/1 0.97 250.75 413.20

FA homopolymer 1.00 363.42 402.49

Table 5. Inherent Contact Angles and Surface Free
Energy of PMMA and FA/Styrene Copolymers

PMMA and copolymer contact angles  surface free
FA/styrene FA water MI energy
copolymers  composition  (deg.) (deg)  (dyne/cm)

PMMA - 75 45 40.013
FA/styrene

(1:9) 0.30 105 74 20.718
FA/styrene

2:8) 0.47 108 75 20.164
FA/styrene

3:7) 0.58 112 78 18.654
FA/styrene

8:9) 0.95 116 85 15,119
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