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s IEIR 2-5 2 ST, 862 (=96.5% ) , bt 4
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99.7% ), [ g e Wy BH R SR A BRA | R4k
i (CuBr,) , srtiral, hE B 25 (£ F]) L fh sk
FIAE N, N, N, N', N-TL |l 3£ =7 2 5 = B
(PMDETA) , 4l £ ( =98. 0% ) , B 3k ¥ - DL 3% 2
Al ZHOEA (DMSO) |, 43 7 4, V175 538 B Ak T A7
PR A, 28 J0 K B R 8 1 # J5 AdE 5 O & ok iy
(THF) , 7 Bréli, bt o b 2 R A IR Al L &
To K B R B T8, Uk R 25 08 S A 5 H At s D T
T T A5 35 0 Ay B el R, A
1.2 RGEK2-(2-RRTEBEE) 28 (BIEA)
H& R

IR TR 2-F2 £ T (3. 48 g,30 mmol) i 78
TR Y O SR M (150 mL) R H 40 = 2 i (4. 04 g,
40 mmol ) 43 %] 250 mL {4 B S B ii  , & T7k
W EERE . B 2-BUR T BRI (5. 52 g,24 mmol ) %
T30 mL 8 A DU S WA, 212 N E] 0 ~5°C 1Y
REWWH . 720 ~5C N4kZehidt 3 h, 88 LK
W R ROV R B SN A i 15 5 U
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FB TRV 3 WK, W T K B R B 1 1 ik 74
M=z J20ae (S, V(L BR 4T ) /V (A3

fif) = 1:5)4lifk, e 75 , 14 8 LA WAk (6. 50 g, 7~
R 18.3% ), N1k & ¥ BIEA. GC I K 4l B Ry
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'"H-NMR (CDCl,, 8):6.39 ~6.47 (d, 1H),
6.10 ~6.18 (m, 1H), 5.85 ~5.90 (m, 1H),
4.43 (s, 4H), 1.93 (s, 6H).
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RE RN A A BE /R BC A [ MA ] [ BIEA |:
[Cu’]: [ CuBr,]: [ PMDETA ] =600:20:3:0. 15:
3,m gy Moy = 15 1 ARFREL MA (22,13 g,
257.4 mmol ) , BIEA (2.28 g, 8.6 mmol) , i {&
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mmol ), CuBr, (0.0148 g, 0.07 mmol ), DMSO
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mL [R]JFBIE = B AR R 9 0 e P A S
FER 6 K Ja T 25°C oKt OB, B B — E I [H]
BRI GC SEC. AN, B WA i 9 5% FH T il %5
il SR AW, 38 080 S R A U L A B A
MWEEPIE, B T REE, BCE CDCL 3,
Mt H-NMR.
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& 'H-NMR §¥ , CDCL, 7% 5, TMS b Py bRl &
FHRFBEAL RS A 7 GC1690 7 <A {538 4% I 2 5 A
B AR BAMAEH K 30 m, N2 0. 32 mm,
B R AR, R 30 mL/ming AR A 70°C T
Z 180°C, FF i # £ 15 K/min. J Waters A &l
SEC Y%= JEF, Waters 1515 Bl K %2 2414 B RI
R 2% 717 #973 sh ik ke Rk 1.0 mL min ', 43
F& 36 [l S 100 ~ 500000 ) HR1 ,HR3 Fil HR4 #F
T R 35°C W a2 B G W AR X B RN BT 1 )
TFiE, DU R VE I A, LLZE a3 A R T RO LA
kR ; [R] B % A Wyatt 23 &) TRI STAR Mini DAWN
Z AWOL U AL (MALLS) I %2 28 & W) (%) 45 X8 43
Tt . RN S AT OGHE BU i (dnsde)
K Wyatt 23 7] Optilab rEX dn/de I 5 {300 12 %
E 4 0.058 mL/g.
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&L, 51k MA Fl BIEA B4, 26 B0 A e il s 1k



400 4

4'%‘

?

Ea i 2012 4

A M AT LA, 2 AT 130 min B
MA FEALAEL 3k 99% L) I, 75 4 SET-LRP J7 i 7
BT A AT A R A A, R
Rk AR A In ([ M ],/ [ M) 5 5 i e[ (2 — 2% 2
Ko F L ULIIE T A S N R R R 4
MR R WP /AT 45 11 1 3 3 R A
VR IR B T ARG R HbE L e R
B P2 B0 0 4 T L A (k) W 3. 69
x 1072 min ", ELAT AR (9 B 4 SR 2

6
100
80
= 14 =&
s =
g 1 =
z Ar {2 E
<2
v
20
0 1 1 1 1 1 ] 0
0 30 60 90 120
Time (min)

Fig. 1 Kinetic plots and conversion of methyl acrylate initiated
by BIEA in DMSO at 25C, BIEA ( A ), MA ( O) and
In([M],/[M])(O)
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Fig. 2 Variation of molecular weight (M y,;s) and

(‘inset ) polydispersity ( PDI') with monomer ( MA )

conversion
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Fig. 3 SEC-DIR chromatograms of the branched PMA at

various monomer ( MA) conversion
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Fig. 4 Variation of the weight fraction of the three

components with monomer conversion
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Fig. 5 Variation of My, s of the three components with

MA conversion
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Fig. 6 Typical 'H-NMR spectra of the copolymers obtained
during the SET polymerization of MA at 12. 14% and 99. 90%

conversion
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Fig. 7 The Mark-Houwink plots of the branched polymers at

different conversions and linear PMA
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Fig. 8 Variation of the Zimm branching factor with
molecular weight for the copolymer obtained during the SET

polymerization of MA with 99. 09% conversion
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SYNTHESIS OF BRANCHED POLY(METHYL ACRYLATE) VIA
SINGLE ELECTRON TRANSFER LIVING RADICAL POLYMERIZATION

Yi-liang Zheng, Xiao-qiang Xue, Wen-yan Huang, Jian Zhu, Bi-biao Jiang
( School of Material Science and Engineering, Changzhou University, Changzhou 213164)

Abstract The branched poly ( methyl acrylate) was prepared by using 2-( 2-bromoisobutyryloxy ) ethyl
acrylate as inimer agent, methyl acrylate as monomer and Cu’/CuBr,/PMDETA as catalyst system via single
electron transfer living radical polymerization ( SET-LRP)in DMSO polar solvent at room temperature. In the
polymerization process, gas chromatography ( GC) , nuclear magnetic resonance spectroscopy ('H-NMR) and
triple detection size exclusion chromatography ( TD-SEC ) were used to analyse and characterize the
polymerization and the resulting polymers. The results showed that the polymerization rate was significantly fast
at room temperature , when the polymerization time was 130 min, the conversion of monomer methyl acrylate was
over 99% . The degree of branching for the branched polymer increased gradually with monomer conversion,
and the viscosity of branched polymer was low compared to that of the linear polymer at the same molecular
weight. Therefore , the characteristic constant o of Mark-Houwink would be minimized to 0. 290. In addition , the
primary chains with low molecular weight ( component 1) in the branched polymers were decreasing during the
whole reaction. In the late stages of the reaction, the high branched poly ( methyl acrylate) component was
mainly obtained.

Keywords Single electron transfer living radical polymerization, Methyl acrylate, Branched polymer



