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Scheme 1 Structures of polyethylene glycol dimethacrylate
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Fig. 3 Rate of polymerization as a function of time for the
polymerization of PEGDMA-200 with and without 1 mol%
RAFT reagent

2.2 “HERBBREEZEKNNEMAR

KH TPO 565 & F, TTC S RAFT 35,
25°C, LUSEa A 360 wW/em® (1 UV 6405151 % 3
Fh /K PEGDMA-200 .PEGDMA400 #1 PEGDMA-
600,17 RAFT S22 B R A JOhE. 4 RAFT 5|
gl 1 mol% B 45 21 45 B Y SR A B g i % i
ZanlE 4. 4 RAFT 3205505 &84 3 mol% B, 15345
AR E) R A RN R TR AN 5.

MK 4 7] LLE H RAFT SEAZHE I B 2R
PEGDMA-200 £ {ft, PEGDMA-600 X 2,
PEGDMA-400 f:18 , 2 I 3 6 I A bifi 45 43¢ 1k {4
U 2 () Bl B 1) 348 K T SRR RIS, SE g g R 5 1

60 OPEGDMA-200
B OPEGDMA-400
=Lz < PEGDMA-600

S0rg B
» VNG
" 3 G
=308 9
;(c:. 2;\\&“’/45
2055 ¥
'
10
o
"' o ﬂ [0)e} L AN A |
0 2 4 6 8 10 12 14 16

Time (min)

Fig. 4 Rate of polymerization as a function of time for the
polymerization of different PEGDMAs with 1 mol% RAFT
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Fig. 5 Rate of polymerization as a function of time for the
polymerization of different PEGDMAs with 3 mol% RAFT
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Fig. 7 Damping factor curves for RAFT polymers of different
PEGDMAs
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PHOTOINITIATED RAFT CROSSLINKING POLYMERIZATION OF
POLYETHYLENE GLYCOL DIMETHACRYLATES

ZHUO Ding, CHEN Zhi, WANG Xiaolong, RUAN Yingbo, ZHAO Xuemei, RAN Rong
( State Key Laboratory of Polymer Materials Engineering, College of Polymer Science and Engineering, Sichuan University, Chengdu 610065)

Abstract A reversible addition-fragmentation chain transfer (RAFT) agent,S-1-dodecyl-S'-( a, o’ -dimethyl-
a-aceticacid ) trithioncarbonate was synthesized. The UV-initiated RAFT polymerization of polyethylene glycol
dimethacrylates ( PEGDMA ) at room temperature was investigated by using differential scanning
photocalorimetry (DPC) and dynamic mechanical analysis (DMA ). The photopolymerization rate of the RAFT
system was much lower than that in conventional free radical polymerization,a mild autoacceleration occurred
as the addition reaction became diffusion controlled. In addition the influence of different spacer lengths
between the methacrylate groups on RAFT polymerization rate and final conversion was also explored. The
results show that the final conversion increases slowly and the polymerization rate decreases at first and then
increases as the number of ethylene glycol units between the methacrylate groups increaseing. Comparison with
three different PEGDMAs, PEGDMA with longer middle segments yields more homogeneous networks and lower
crosslinking density.

Keywords Reversible addition-fragmentation chain transfer polymerization, Photopolymerization,

Polymerization kinetics, Crosslinking structure





