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Table 1 Molecular weight and molecular weight distribution of PBVB obiained by ATRP

Run Time (h) Conv (%)

Mya " x107? M. x107? M_IMY*

0.5 16
36
67
80
88
6 8 92

(LI A
L

2.1 2.2 1.09
6.4 5.5 1.09
11.9 10.1 1.14
14.2 13.2 1.12
15.7 15.0 1.05
16.4 17.8 1.12

Conditions: [BVBJlg :[ CuBr]:[bpy]:[1-PEBr] = 100:1:3:1 in molar ratio, {BVB], =2.34 mol/L in anisale, 110C

* Calculnted from the conversion/{ initiator], ratio
b Estimated by GPC in THF with polystyrene as a calibration standard
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Fig.1 Conversion and In ([ M]5/{M]) versus polymerization
time plots for the ATRP of p-BVB in anisole
[p-BVBly:[CuBrl: [bpy]l:[1-PEBr] = 100:1:3:1

[ p-BVB], = 2.34 mol/L, 110C
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Fig.2 M, and M_ /M, versus polymerization conversion plots
for ATRP of p-BVB in anisole
[p-BVBly:[CuBr]:[bpy):[1-PEBr] = 100:1:3:1
[#-BVB]; = 2.34 mol/L, 110C
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Fig.3 GPC profiles for the PBYB-Br macro-initiator and

the corresponding diblock eopolymer in THF

Canditions for the preparation of the block copolymer:

[5tle:[CuPr]: [ bpy]: [ PBVB-Br] = 150:1.2:2.4:1 in

molar ratio, [$t]y = 4.42 mol/L in anisole, 110°C

Table 2 Molecular weight, molecular weight distribution and composition of $1-BVB diblock copolymers obtained via ATRP

Run M, x107? Conv (% }* Mop % 1072 MJ3x10? MM min®
8 7.80 30.7 12.8 13.0 1.22 64:38
9 7.80 30.1 12.7 13.0 1.18 68:38
10 7.80 50.6 16.0 18.6 1.27 101:38
11 9.70 25.4 14.2 17.0 1.10 56:48

Conditions: [St}g:[CuBr]:{bpy]:[PBVB-Br] = 150:1.2:2.4:1 in molar ratio, [5t]s = 4.42 mol/L in anisole, 110°C

* M. of PBVB macroinitisior determined by GPC

® Conversion of St calculated from the increase in weight of the diblock copolymer/amount of St feeded
© Theoretical M_ of the diblock copolymer caleulated from the conversion/( initiator ]o ratio plus molecular weight of the macroinitiator
4 Molecular weight and molecular weight distribution of the diblock copolymer estimated by GPC in THF with polystyrene as a calibration standard

* Composition of the diblock copolymer caleulated by ' H-NMR spectra
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SYNTHESIS OF A WELL-DEFINED POLY( p-VINYL BENZOIC ACID)
AND ITS DIBLOCK COPOLYMER WITH STYRENE

WEI Liuhe, ZHU Minggiang, ZHANG Xin, DU Fusheng, LI Zichen, LI Fumian
( Departmens of Polymer Science and Engincering . College of Chemistry and Molecular Engineering .
Peking University, Beijing  100871)

Abstract To avoid the damage to catalytic system in ATRP by the carboxyl groups in vinyl benzoic acid, a well-
defined poly( p-vinyl benzoic acid) was synthesized via ATRP in the tertiary butyl ester form. The ATRP of ¢-butyl
pvinyl benzoate (¢-BVB) was studied kinetically. The results showed that t-BVB can be polymerized in a
controlled way by ATRP. It was found that the polymerization rate of t-BVE is much faster than that of St, meaning
that the electron-withdrawing ester group affects the polymerization obvicusly. Well-defined diblock eopolymers of St
and t-BVB were prepared by using bromo-terminated PBVBs as macroinitiators via ATRP. After removal of the ¢-
butyl group by hydrolysis, well-defined amphiphilic diblock copolymers of styrene and p-vinyl benzoic acid (PSt-5-
PBVA) were obtained.

Key words Atom transfer radical polymerization ( ATRP), Well-defined diblock copolymers, p-Vinyl benzoic

acid



