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min 6.44 ¢ TFEMA
75C 36 h. 12 h
( 20: 1) 1.
Table 1 The prescription of TFEMA-St copolymerization and M, PDI of obtained copolymer
TFEMA / St / RAFT Reaction Reaction Conversion
Sample code M, cpc pPDI
/ AIBN (mol ratio) temperature (°C) time (h) (%)
S4 400/400/4 /1 75 36 38.05 8000 1.2
S2 400/400/4/1. 4 75 36 41.53 9300 1.3
S3 400/400/4 /72 75 36 53.92 12600 1.3
S+4 400/400/4/3 75 36 49.92 18700 1.4
S5 400/400/4 /4 75 36 55.00 29400 1.4
S-6 400/400/8 /2 75 36 47.72 6700 1.2
S 400/400/6 /2 75 36 44.76 9500 1.3
S8 400/400/2/2 75 36 52.49 30400 1.4
S9 400/400/4 /2 65 36 39. 88 — —
S0 400/400/4 /2 70 36 46. 64 — —
S-1 400/400/4 /2 80 36 47.73 — —
s42° 400/400/0/2 75 36 50.70 23600 2.1
* S42 is obtained by copolymerization in the absence of RAFT agent.
1.3 Nexus
(Thermo Nicolet Co.
USA) 4000 ¢cm ™" 400 cm .
TFEMA St .
2 JC2000A / (
1) )
Waters 150C Fowke -
(GPC) (CH,L,). Nanoscope 1V
(THF) 1.0 mL/min (Veeco Co. USA)
50 pL.
X —
- x 100% (1)
= + RAFT H
+ + ; TFEMA
=St +
TFEMA
2 RAFT PSt—
RAFT P(St-b-TFEMA) (
23 24 St Q 1 e 2.2 ).
-0.8 TFEMA Q 1.13 e 0.98 2.1 TFEMA St
Q- St TFEMA 2. 1.1 RAFT / AIBN
P (SO =0.21 r, =0.2 TFEMA / St =1/1
RAFT RAFT / AIBN
TFEMA St RAFT / AIBN
TFEMA —CF, 1 “ 7/
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Fig. 1 The curves of conversion versus reaction time under

different RAFT / AIBN ratios
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Fig. 2 The plots In 1/(1 —x) versus reaction time
a) Under different AIBN amounts; b) Under different RAFT

agenl amounts
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Fig. 3 The polymerization kinetics of TFEMA and St
copolymerization under different temperatures
a) Conversion versus reaction time; b) In 1/(1 - x)

versus reaction time (x was conversion)
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Table 2 Relative content of TFEMA and St in copolymer chain

during polymerization progress

Reaction time Conversion St content TFEMA

(h) (%) (%) content( % )
4 22.53 95. 65 4.35
35.33 86. 96 13.04
20 61.23 79. 31 20. 69
48 70. 33 73. 68 26. 32
2.3
TFEMA-St GPC
(Mn GPC) (PDI) 1 M 1
PDI 1.2 ~1.4
N RAFT
TFEMA-St PDI
2. 1. RAFT
5 S3
N 5
0.993
]« »”
PDI

PDI  1.4.
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Table 3 The contact angles and surface free energy of P(TFEMA -—o—
St) films

Sample Water CH, 1, Surface free

code (degree) (degree) energy (mN/m)
s 102.5 66 25. 14
s2 98.9 58.5 29. 44
s3 100. 3 59.5 28. 88
s4 98.5 55 31.58
s5 99 61 28. 00
s6 98 56.7 30. 47
s=7 97.5 62 27.49
s-8 101.3 67.3 24.43
s9 99.5 57.7 29.92
s-10 99 55.5 31.30
s11 100 52..3 33.20
PSt 93 41 39.16
PTFEMA 110.5 81 16. 98
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Fig. 6 The AFM phase graph of films
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RAFT PREPARATION AND CHARACTERIZATION OF TRIFLUOROETHYL
METHYLACRYLATE AND STYRENE COPOLYMERS

CHEN Yanjun' ZHANG Yuying' > WANG Yifeng' LUO Wen'
(' Department of Polymer Materials and Engineering School of Material Science and Engineering
Wuhan University of Technology Wuhan 430070)
(C Township Government of Song Count Luoyang 471400)

Abstract  The copolymers of 2 2 2-rifluoroethyl methylacrylate ( TFEMA) and styrene (St) were
synthesized using reversible addition-fragmentation chain transfer ( RAFT) polymerization in 1 4-dioxane
solution using S- -dodecyl-S'( a-methyl-a'-acetic acid) trithiocarbonate as the RAFT agent and 2 2'-
azobisisobutyronitrile ( AIBN) as initiator. The RAFT polymerization kinetics under different reaction
conditions was discussed in detail. The molecular weight and chemical structure of P (TFEMA-c0o-St) were
characterized by GPC and FTIR respectively. The surface property and micro+topography of P(TFEMA -co-St)
films were measured by contact angle method and AFM. The relatively suitable polymerization conditions were
that the ratio value of TFEMA / St / RAFT / AIBN was 200:200:2:1 and the polymerization
temperature was 75°C . The results of copolymerization kinetics showed that the copolymerization was “living”
and controllable. The activation energy of this polymerization was 36. 49 k]J/mol. Plots of M, versus conversion
were linear. PDI of P (St-co-TFEMA) was between 1.2 and 1.4. FTIR and 'H-NMR results proved that
P(TFEMA-c0-St) were obtained and that the copolymer chain showed a gradient—chain-structure character.
The P(TFEMA-0-St) films had high water contact angles and relatively low surface energy showing
fluoropolymer’ s characters. The micro-phase separation structure was observed in P(TFEMA-o-St) films.
Keywords Reversible addition{ragmentation chain transfer polymerization  Fluorinated copolymer

preparation



