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“HEAESREE J. T. Baker Chemical Co. #1 Aldrich Chemical. Company Inc. . £ Z. 4.
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£ SOmL B M, MA T & 5] &l bipy. CuX(X=Cl, Br), BEAFA A BB E
SREMATEAESBREN R, #ESSATEN . BEERE T HRM® P
RORNY, EHEREG, RS, {7, SRV K AN SRR e, 85
EAKEMBEPHETE, TEEE. TR BIRENEEIARTFHNESY EEK
BERE AV DR ESEEHETEFHRASPEIRI FIIAMER, HELRAE.
1.3 BE#E4AE Rapad)TRERESHHRE

PR REERAE. BSWHEM S TRER SR Waters 150C BB
55 G0N E, 1B 25°C, KB X IS K, W E 1.0mL/min, # T 7 Shodex A803.
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Polymer

PSt-p-PSt

a4 TREN M, = 11,600, X3 FRENA M/ M= PSt-5-PBA
1.52.
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B2, SR FRBEEFFTF PSt-CLAAHEX 1200, 2h and 75%, 130T, 6h and
NTHRE, TREMHT ST HREES ) LR TN "5""'?“‘: 130T 2.5h =nd 81%,
A TR EY 170,000, XM HA RS —H4 PSea
3% T MMA %4, Bl PSt-Cl B9 BB E K.
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Fig.2 GPC curves of PSt-Cl and R0, BI G| R BRBEM LRER(ER D).

PSt-CYMMA

PS“"'PMA_'?I“]‘ copolymer BT, Matyjaszewski &l mar T 1 ¥ EH 245/CuCl/
Rescion conditions PS4 MVAG-58, gy 7 — SRR S| % MMA 1) ATRP B4, 128 7 3
G 0.35mrcl, by O.Mrmemcl, T = Yy
NC. racten time = Zh menomer 2 SRR SIS :

conversien = 75%

Table 1 Initiation efficiency of benzyl chloride for ATRP of MMA

t{h) Conversion( % ) M, th M., exp M./M, Initiation efficiency
2.0 41.0 4100 27870 1.38 0.147
2.8 51.5 5150 33760 1.29 0.152
3.6 66.0 6600 40660 1.29 0. 162
5.6 75.1 7510 43560 1.22 0172

Reaction conditions: Benzyl chloride 1mmel, CuCCl 1mmel, bipy 2mmol,
MMA 100mmol, diphenyl ether 15g, T=110T

2.3 Pst-Br 5 MMA BEREHE

4 PSt-Cl 2 # B, PSt-Br 18 K421 51 & 7, £ CuBr/bipy i fb F# 17 MMA #
ATRP B L, B3 T 5 PSe-Cl AWM R (E 3). PS-Br 2LIRIEF HII A X H ATRP
BRI, EEHMMT S FHEE N M, =8,100, B3 FIHESH M/M, =1.11.

2.4 PMMA-Cl 5 St BOREXH B

{RIEXTE 2 LR BRI, 24 B PMMA-Cl i3 K5 % St i ATRP B &8 #
PMMA-5-PSt f#tBr 3B 8T, i+ PMMA-Cl £ C-—Cl BH R/ T PMMA-6-PSI-Cl
Fig C—Cl W REE, HINR BRI E R & 0 T M, R (TEH LM o, o«
—EAL T ASIRFY, E CuCl/bipy LTS T PMMA-CI(M, = 16,000, M, /M, =
1.23), LI MRS T RF BT T St f1 MMA W ATRP HE S, IGEESYN
GPC & E mE 4 B,

M 4 W LLE %, PMMA-5-PSt B IS4 T 8440 4 210%, i3 8 PMMA-CL #93| %
RERREH. Bh—TEBEEMRLE. 4 PMMA-Cl 31K MMA B &8, B 33
6 PMMA #4349 FRESEHBER M./ M, =1.49, 5T PMMA-Cl 1 3 B B M../
M. =1.23), 1l PMMA-Cl 2% St B S, Ar 3218 PMMA-b-PSt (M 4 F B2
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A M, /M, =1.24.

Polymer

PMMA-5-PSt
PSt-Br/MMA

1.24
1.49 PMMA-5-PMMA
PSt-Br/St :
] J \ PMMA-CI
PSt-Br 123

Fig.4 GPC curves of PMMA-Cl and
PMMA-4-PSt block copolymer

Reaction conditions PMMA-6-PSt;
PMMA-CI 9g, St 18g, Cucl 0. 40mmol,
bipy 0.80mmol, T = 130T, reaction
time = 8h, conversion = 65% ; PMMA.
5-PMMA; PMMA-Cl 9g, MMA 18g,
CuCl 0. 40mmol, bipy 0.80mmet, T =
90T, reaction time = 2h, conversion

70%

Fig. 3 GPC curves of PSt-Br and
PSt-&#-PMMA block copolymer

Reaction conditions PSt-Br/St: PST-Br
5g, St 10g, CuBr 0.3mmol, bipy
0.60mmel, T = 1107, reactien time
= 19h, conversion = 32%; PSt-Br/
MMA: PSt-Br 5g, MMA 10g, CuBr
0.30mmol, bipy 0.60mmol, T =
90C , reaction time = 4h, conversion =

40%

ABRRRTHMZEEREE L&A E PMMA-CL, E CuBr/bipy L T#TT St
# ATRP B &, i8R S BSOS FRB GPCMEE SRR TIHE W&, /8
A FREBSAFBMAE(M,/ M, <1.20).

BB st R, UL ATRP B # &89 PSt-Cl 15| &7, 7 CuCl/ bipy # 1k T itfT
P ERERE ATRP B S, UBHSWHABHNRELEY, M FRESAEE.HT
BERANENTREAR C—X BUNNELREXRZS LT C—X BYHAMEMK Bk
HITREFSEBMTREMN ATRP B4, 118 PMMA-CL, R BIMAR Z & HTHBEILE
UBHIZeMikBELRN. RZ, B X 4 F 010 2 Wik, SR8 E 8K,
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EFFECT OF MONOMER POLYMERIZATION SEQUENCE ON
THE SYNTHESIS OF POLY(METHYL METHACRYLATE-5-STYRENE)
BY ATOM TRANSFER RADICAL POLYMERIZATION

FU Zhifeng, SHI Yan, JIAO Shuke, HUANG Mingzhi
{ Department of Polymer Science, Beijing Undversity of Chemical Technology, Beijing 100029)

Abstract The synthesis of poly ( styrene-b-alkyl acrylate) and poly(styrene- b-methyl
methacrylate) block copolymers by atom transfer radical ppolymerization (ATRP)} with CuX
(X=Cl, or Br)/2, 2 -bipyridine (bipy) complex as the catalyst was studied in this work.
When chlorine capped polystyrene (PSt-Cl)} synthesized by ATRP was used to initiate the
polymeriztion of methyl acrylate, ethyl acrylate or n-butyl acrylate in the presence of CuCl/
bipy, well-defined poly ( styrene-&-alkyl acrylate) block copolymers were obtained.
However, when PSt-Cl or PSt-Br was used as macroimitiator to initiate the polymerization of
methyl methacrylate with CuCl/bipy or CuBr/bipy as the catalyst respectively, there were
two peaks in the GPC chromatogram, one of which was the same as that of the
macroinitiator PSt-X(X = Cl, or Br), showing the blocking efficiency was low. While the
ATRP of styrene with PMMA-Cl as the macroinitiator gave well-defined poly{methyl
methacrylate-d-styrene) block copolymer. These results were explained according to the
difference of C-X bond dissociation energy between PSt-X and PMMA-X{X =Cl, or Br).

Key words Atom transfer radical polymerization ( ATRP), Block copolymer, Methyl

methacrylate, Styrene



