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Scheme 1  SCATRCP of BiBPM and DMAEMA
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Fig. 1 Kinetic and semilogarithmic plots of Expt. 1 (a) and Expt.2 (b)
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Fig. 3 GPC elutograms of PDMAEMA at different conversions of Expt. 1 (a) and Expt.2(b)
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PDMAEMA at different conversions of Expt.1 (a) and
Expt.2 (b)

Bl 6(a) 5E (b) W RJE Expt. 1 5 Expt. 2
iR [ DMAEMA %4k PDMAEMA 7¢ THF
M WA ERE R ([ 1) B M a2 4. DU
6(a) M (Expt. 1), 50 Bf[E] 2 30 min B 7 15
PDMAEMA (conv. =28.6% ,M, s =4.2 x 10%)
1) a fEZ)°H 0. 341, LAk T4 ¥ PDMAEMA {4
(a = 0.645) , PLH] LI fir 1% PDMAEMA 32 {63
B4, AR R ERRE . I B LR d
AIHT, — )7 T T 4% PDMAEMA 153 T 5 40 A 5 48
(MWD = 1.32), 75 — Jy M, A [ 70 F & i
PDMAEMA 132 A0BEARY , BZAE S i) MHS i1 25
FEFEA i B N RERAR Y, DRI, S A 3
R

M N B E)ZE K #] 78 min B, fF 15
PDMAEMA (conv. =66.1% ,M, s =8.3 x 10%)
A S B R, IE 6 (a) Al LLFE Y, H
MHS h £k B & & 4 2 X 42 4k, b an 2 % 1
M, ausTE 3.3 x10* ~6.3 x 10" JEH (K4 7=
oy, a=0.552; T T M, yausE6. 3 x10* ~5.5

x10° S5 A 43 T 4140, a = 0. 494, B AT

2.0

Linear PDMAEMA

126 min

78 min

Linear PDMAEMA

0.8

44 4.8 5.2 5.6

lgM
Fig. 6 MHS plots for the PDMAEMA from Expt. 1 (a)
and Exp.2 (b)
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F4) AT SRR AT B (R X 23 140
78 %) ,PDMAEMA f§ MHS J5 f2 i o (HTERR
FE M 3G i CED 32 Ak BE A AR E Mk ), B
PDMAEMA 7£ 32 Ak B J7 TA B9 A 5 5 PR Vs 3K
IF Hosor i 20 43 0 A BE T ey T Y s g e (]
9 126 min [}, fif 5 PDMAEMA ( conv. =76.5% ,
Mw,MALLS =1.3x 105) E/‘J MHS HH%‘Z@%IJQ?FHIEJ%
fiE, Lt M, yaus 7E 4.0 x 10* ~ 6.3 x 10" {5 [H (%
SFEHSN o 4R 0.652, JLF 5 4 A
PDMAEMA #1241} M, yaus7E 6.3 x 10* ~6.2 x
10° YE IR 40 TR0 o« 29 0. 492,

B 6(b) /Ry Expt. 2 AN [R] SR G By s
[5] 4% PDMAEMA ) MHS k. M & ml LIFE
H, BT BiBPM () FH & 5 Bir AAE AN TR SR A
5} [E] i £ PDMAEMA [ o $#AE{E 0 B KT
Expt. 1 HOR[A] R A [ W B[] [ 75 PDMAEMA 1)
FREMH, W7n Expt. 2 i TE R PDMAEMA ()32 1k
FEHR T Expt. 1 it JE i ) PDMAEMA. X} T
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Expt. 2 th 545 S B[R] 08 I 45 1) PDMAEMA
TR AR 73 ¥ £ 3 S S Ak B AR BAT e g —
PE. e, X5 Bz I ] 43550 2 198 min (conv. =
31.2% M, yaus =2- 47 x 10*) #1233 min(conv. =
33.55% , M, yauus = 3- 64 x 10*) ir 1% PDMAEMA,
MHS 2k 2 3% 248 4k, Hoa 730008 0.434 5
0. 465, 1 1} 25 /N T 28 581 PDMAEMA () 4% 4iF 8.
DL ESSR BoR, — 5 7 B AR DMAEMA # 4k 32
T~ FT1% PDMAEMA 143 1~ 5 53 A5 5 S A6 B 43 A
B A) M H T OB A SA R R
Bl 25 3R SO B[] 19 4 i DMAEMA % £k 2% (1)
54, [\l Expt. 1 —F¢, 0 73+ 5 46 X0 40+ &=
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= 48.42% M, \yus =963 x 10°) W M\ TE
3.98 x 10" ~ 1. 58 x 10° i Fl N I 5 4 F - 2H 40 1Y
a 234 0.536, 1 M, s 76 1.58 x 10° ~3.98 x
10° Y FE A B 0 T 415019 o 2078 0. 458, 43
AR B A — P e K % 488min I 15
PDMAEMA {5 %) (conv. = 48.42% M, \\1s =
9.63 x10%) /1 M, s 7E 6.31 x 10" ~ 1. 12 x 10°
N B F A0 0 o 2920 0.640; 11
M, s TE 1012 x 10° ~2.51 x 10° {5 [ Py 1) v 45
ST EA o 2124 0.518 ;MW,MALLSE 2.51 x10°
~6.31 x 10° JWE M I B0 FRADH o« 4N
0.441.
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b, Horp g FIR AR A3
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(2)

DN B T IS T 7 N i - o< [T AT
PDMAEMA i Y g’ﬂjpﬁﬁ M, wauis OB B INTITRES
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REW, ARG S 4o X6 501 i3 i L 7.
J3—J7 T, WAL R A B ] R BT i3 PDMAEMA £
Y g AR AL AT AL, A Sy A Y A LT, I
B (6] 454 Fir 45 PDMAEMA %) g’ $41/N T 52 o7 i ]
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PDMAEMA ) 32 Ak BE KT S g B[] A 4K T 4%
PDMAEMA , 372 4k B [ 45 58 & s 0z 1 ] (1) S22 < T
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Fig. 7 Evolution of contraction factor of the PDMAEMA in
Expt.1 (a) and Expt.2 (b)
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Bt C 2 T 5 B S RS Wi 3. BEE R
BT RE RS YR TR A 5 S A Sy
A A TS 58 83 T AR LR K i R, SRS
SCAR RS R B s WD, S ARSI TE R & RIIE
B, BEJE B RS LB B oT o . Z IR R G
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RETE S AR5 # , T 28 5 i ], DMAEMA ¥ 32
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Scheme 2 Development of the branched architecture in the SCATRCP of BiBPM and DMAEMA
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DEVELOPMENT OF BRANCHING STRUCTRUE IN SELF-CONDENSING
ATOM TRANSFER RADICAL COPOLYMERIZATION WITH A
LARGE COMONOMER/INIMER FEED RATIO

LIN Liyi, LI Chun, CAO Yun, KONG Lizhi, ZHAI Guangqun

(Key Laboratory of Polymeric Materials of Changzhou City, Department of Materials Science and Engineering,

Jiangsu Polytechnic University, Changzhou 213164 )

Abstract CuBr/N, N, N', N, N"-pentamethyldiethylenetriamine-catalyzed self-condensing atom transfer
radical polymerization (SCATRP) of N-[4-( a-bromoisobutyryloxy ) phenyl ] maleimide ( BIBPM) with a large
excess of (N, N-dimethylamino ) ethyl methacrylate ( DMAEMA ) was carried out,in which the conversion,
relative molecular weight (MW ) and its distribution, absolute MW and specific viscosity of the PDMAEMA
were monitored by gas chromatography, gel-permeation chromatography coupled with multi-angle laser light
scattering and online visometry. The results showed that with the increase of the monomer conversion,the MW
and polydispersity of the PDMAEMA increases gradually. The specific viscosity of the so-obtained PDMAEMA
in tetrahydrofuran ( THF) was significantly lower than that of the linear analogues with comparable MW,
indicating the presence of the branched structure. The contraction factor (g’) ,as a function of the MW of the
branched PDMAEMA , decreases with increasing MW , suggesting that the degree of branching (OB) decreased
slowly. The above results suggested that the SCATRP with a large comonomer/inimer feed ratio is a multi-step
process ; the inimer-initiated ATRP of comonomers forms the primary chains of several repeating units and the
SCATRP of the primary chains forms low-MW and high-degree of branching PDMAEMA during the early
stage,and the ATRP of DMAEMA initiated by branched PDMAEMA during the later period, gives rise to the
high-MW and low-degree of branching PDMAEMA.

Keywords Self-condensing atom transfer radical polymerization ( SCATRP), ( N, N-dimethylamino ) ethyl
methacrylate (DMAEMA ) , Branched polymer





