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Fig. 1 Time dependence of In[ Mg/ [ M] for copolymenization of
styrene and 4-chloromethyl styrene with o-xylene as solvent at
130°C

[M], and [ M] are overall monomer concentration at times 0 and ¢,
respectively .

Experimental conditions: [BPO] = [HTEMPCQ1/1.3 = 0.065[ M1,
Voxp =5 mk, Vs’ Vous = 10: 1(ml/mL})
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Fig. 2 Dependence of molecular weight on  monamer
conversion for copolymerization of St and CMS at 130°C
— Mol M, i MMM,

Experimental conditions were as same as those listed in Fig. 1.

Fig. 3 ' H-NMR spectra of P(5t-co-CMS) (Table 1,a)

EREREET, AR ENHRSHEAGR
RET RN LR, HAE R PEERKRER
EAE HBERME—SRN B 2EN, €&
GEFEEONSTREAEAFLENRBTNL
ik LB FRESARE(DFR S
¥AFL1.2),ZUERARMER B3FWHT
P(Sl-co—CMS)ﬁ?ﬁﬁ#&ﬁ%E,ﬁ*mﬁﬁg &
— 4.5 EAHBRLEYH CMSETHEFER
FEME,5=6~7HgELEY D CMS 1 SUEEY



14 B ES AHFAPSHNXIESHRRTREELEPNABRSRIL 49

RERNFEFAS BEXFMROER, TUH B BAATFIENEHANHKBF).R15H
HHARYHAE, FRELEYOS TR, T THEAREHERNBREH S TEOEHTHE
B—FHALEHE—RAF TFELEPENR BRI T5IEM P(St-co-CMS).

Table 1 The synthesis and characterization of the macroinitiators P(St-co-CMS)

Monomer N
Composition
Exp feed ratio Time Conversion
of St/CMS M, " M, cec M_/M, F
no (S1/CM3) (h} (%)
{wt/wt)
(ml/ml}
a 5/0.5 22 84 20/10 10800 10200 1.18 6.4
b 101 32 86 90,18 20700 21000 1.29 13.1
¢’ 101 24 4 88/12 35500 41200 1.55 2.5
d 8/3 29 78 67/33 19500 26100 1.78 57.0

Experimental conditions: Wgpo = 0.0786 g, [ BPO]/{ HTEMPO] = 1/1.3{mel ratio) , 130°C , 0-Xyl as solvent and ¥, xu = Vo + Vius

° The mass of BPO is 0.0393 g

* M, 4 = [The mass of all monomer] x Conversion/ [ The mole of HTEMPO ]
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Fig. 4 Time dependence of In[M]s/[M] for ATRP of BA with
poly{ St-co-CMS) as macroinitistor and o-xylene as solvent at
120C

[M], and [M] are monomer concenirstion at times O and 2,
respectively.

Experimental conditions: the macroinitiator is that listed in Table
1 (Exp 00 2) . W ascroisivmer = 0-2 g, [B-CL]/[CuCl]/[bpy] = 1
11:2(mole ratio) , ¥,y = Vs =3 mL
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Fig. 5 Dependence of the molecular weight( M, ) and molecular
weight distribution ( M./ M,) on the monomer conversion for
ATRP of BA with poly ( St-co-CMS) as macroinitiator and o-
xylene as solvent at 120°C

A M, . ® M, i [ M_/M, Experimental conditions were
as same as those listed in Fig.4.
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Table 2 The effect of polymerization lemperature on the initiation efficiency of graft copolymers

Conversion

Exp Temp

o (<€) of BAC%) Mo Mo ore M./M, IE* N Mo coan

Ga 110 8.2 39600 29900 1.58 0.22 2.9 8500

Gb 110 27.4 63700 41400 1.65 0.31 4.1 12500

Ge 120 38.8 87900 57700 1.63 0.35 4.6 19800
Experimental conditions: W pecrsinivisr = 0.25 (Table 1,b), R-X/CuCl/bpy = 1/1/2{mole tatio) , Vgs = V3 =3 mL,11 h

* IE : the mitiation efficiency of graft site
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Fig. 6
copolymers listed in Table 2

"H-NMR spectra of the macroinitistor and graft

a) Macroinitiator; b} Grafi copolymers

Table 3 The ATRP resulis of BA at 120°C with different polymerization

conditions
Amount of Conversi
VETSION
T M./
L7 E— AT T o BA Maw Moo
iniiator  (h)} LA
(%)
(e}
Table 1,b 0.25 11 4.8 80700 52700 1.67
Table 1,b 2 8 71 41100 76100 3643

Table 1.d 0.25 11 The system was cross-linked

Experiments] conditions: R-X/CuCl/bpy = 1/1/2{ male ratie), Vy, =
Vo = 3wl
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1/ T gy = Wo/ Ty + W/ T

Table 4 The characierization of graft copolymers

Composition

Exp Time Mo Mo

of St/ BA M. M, Mera M. o T (T
no (h) (x107*} (x10°%)

(wt/wt)
z 1 18/82 19.7 1.79 1.7 23100 -2.3
b ] 26/74 13.9 1.82 8.1 14800 -30.1

Experimental conditions : W pminisu = 0.25 g{Table 1,¢), B-X/CuCl/bpy = 1/1/2( mole ratio} , Vg, = Vo xy =3 mL,120 T
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SYNTHESIS AND CHARACTERIZATION OF WELL-DEFINED GRAFT COPOLYMER
OF STYRENE AND n-BUTYL ACRYLATE

LIU Bing, HU Chunpu
{ Institute of Materials Science and Engineering, East China University of Science and Technology . Shanghai 200237)

Abstract A well-defined graft copolymer of styrene (St) and n-butyl acrylate (BA) was synthesized by atom
transfer radical polymerization{ ATRP) with the copelymer of styrene and chloromethyl stryrene as macroinitiator,
which was first synthesized by the nitroxide-medialed copolymerization of St and 4-chloromethyl styrene (CMS) at
130°C with benzoyl peroxide/4-hydro TEMPQ as initiator. The kinetics of the two kinds of “living”/controlled
polymerization were also studied . These copolymers, i.e. P(St-co-CMS) and P(St-g-BA), were characterized by
means of GPC,DSC and 'H-NMR, respectively . The average graft number and length of side chains for such a kind
of grafi copolymer were defermined .

Key words Craft copolymer, Atom transfer radical polymerization, Nitroxide-mediated polymerization, Styrene,
4-Chloromethyl styrene, n-Butyl acrylate



