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Fig. 1 Resulis of bulk polymerization of styrene initiated by a , u- dibromotoluene at 110°C
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Fig. 2 Results of solution polymerization of styrene initiated by & , a- dibromotoluene at 110°C
[ initiator ]/[ CuBr]/ [ CuBry /[ bipy J/[St] = 1/0.9/0.1/3/192, DMF/St = 1/10 ( ¥/ V)
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Fig. 3 Comparnson of the first-order kinetic plots for the bulk
polymetization of styrene at 110°C using 1-phenyl ethyl bromide
and « , a- dibromotoluene initiators

See Fig. 1 for conditions

BoHAERA LA ERX—-RENREMN A
B ARHE SR
4 1-XEERZHEN a,0- —“APXESWESR
FHTHEZ S ATRP

MECEEN R o, ZREERELR



304 E 4 F o= 0§ 2003 4
FEFRESHERESHNEEIIZN B4, HE o
RK 2K 5 T SRR A DR S P2 K Moeraot [\ pveon |
1-phenyl ethyl bromide Area ratio
Rit EERSEEPEREMASRELER 10 a,a-dibromotoluene of two peaks
AR F WA TR N - RERZ 5, W e 21
BENTREHHE —FORHERZBAST -
% RBRTE GPC it & BN 2K 4 A5, B ML p 21 L1
MM FREE . H4) R I-FERLIKR 1197 16770
Moa,e- _RPERERL D 2 BB REEGYN gn 12
CPCIEH. 30 35 20 a5 50 55
ME 4 TLLE D, GPC BRI E W21, Elution time (min)
B PR i Fiy X [ B e T B A RIS, T 4y - B
Fig. 5 GPC traces of polystyrene obtained using different
My peak 28670 molar ratios of 1-phenylethane bromide to a, a-
31800 dibromotoluene at the same molar ratio of monomer to bromide
a atom
37020 19670 [Bromide atom]/[ CuBr]/f CuBry 1/ bipy l/[St] = 1/0.9/
0.1/3/388
b ) Conversion=71% ; b)Conversion = 60% ; ¢) Conversion
=5%
: , , RE -5, XERBREE o, —RFEESEXEL
30 35 Ei:t?omim:fmm) 50 55 ERGHABREERZHERS FEENFAIRFA Y
K YT 1-EXERIKE a0 “IRPFEHE
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ATOM TRANSFER RADICAL POLYMERIZATION OF STYRENE INITIATED BY
a , a- DIBROMOTOLUENE

SHI Yan, LIU Haitao, SHEN Dawa, FU Zhifeng, JIAQ Shuke
{ Key Laboratory of Controlled Chemical Reactions of Education Ministry, Bejing University of Chemical Technology . Bejing 100029)

Abstract Atom transfer radical polymerization of styrene initiated by a , o- dibromotoluene and catalyzed by copper
(1) bromide/2,2’-bipyridine was carried out. The produced polymers had narrow molecular weight distributions and
controlled molecular weights that were proportional to monomer conversion. In order to show that a, a-
dibromotoluene is a bifunctional initiator for atom transfer radical polymerization of styrene, polymerization of styrene
using a mixture of 1-phenyl ethyl bromide and a , a- dihromotoluene initiators was also carried out. The GPC trace of
obtained polystyrene exhibited himodal distribution . The peak appearing at lower elution time corresponds to polymer
from a, a- dibromotoluene and the other one corresponds to polymer from 1-pheny! ethyl bromide . The ratio of peak
molecular weight of the polymer from « , o- dibromotoluene to that from 1-phenyl ethyl bromide was found to be close
to two, confimming that the polymer from @, o-dibromotoluene grows from both ends of the polymer chain.
Furthermore , the ratio of the two peak surface area changed with the molar ratio of a , a- dibromotoluene to 1-phenyl
ethyl bromide .
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