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Table 1 The main performance index of PAG used in the research

PAG  AMS content(mol%)* M, x 1073 M, x 107> M,/M,
PAG3 25.60 2.30 3.25 1.41
PAG2 11.00 4.04 6.34 1.57
PAGI 8.82 4.49 7.44 1.66

*Values measured by ' H-NMR
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Table 2 Bulk polymerization data of MMA initiated by different PAGs*

PAG/MMA

PAG Y(%) M,x1075 M,x107° M,/ M,
(g/mL)"

PAGI 0.01 7.05 3.92 7.47 1.90

PAG2 0.01 9.34 3.62 6.94 1.92

PAG3 0.01 10.18 2.51 4.80 1.91

PAG3 0.03 14.56 2.63 4.75 1.93

* T=90°C» ¢ = 40 min; Reference polymerization data of MMA (T =
90°C> 1=4.5h, Y(%) = 1.85%); " Quality of PAG added into per

mL of monomer (the same below)
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Table 3

polymerization product®

Bulk polymerization data of MMA reinitiated by the

l Polymer/MMA

Product” Y(%) M,x107° M, x107> M,/M,

(g/mlL)
1 0.01 0.81 4.72 7.89 2.12
2 0.01 3.06 3.86 7.52 2.05
3 0.01 6.64 2.94 5.46 2.09

T = 90%,t = 2 h; "Corresponding to the product initiated by PAG1,
PAG2 and PAG3 respectively
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Table 4 The relationship of monomer conversion and molecular weights

of the products polymerized with MMA versus reaction time*

Time (min) V(%) M,x107°  M,x107° MM,
20 7.37 2.35 5.21 2.21
30 8.87 2.34 5.03 2.22
40 10.18 2.51 4.80 1.91
50 13.00 3.00 6.29 2.09
60 16.25 3.00 6.63 2.21
70 19.13 3.82 7.03 1.84
80 23.35 4.04 7.75 1.92
85 27.06 4.18 7.97 1.91

*PAG3/MMA = 0.01 g/mL, T = 90°C; Take no account of the effect
of the residual PAG
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v"o 3r Table 5 The relationship of monomer conversion and molecular weights
;: 5 of the product polymerized with St versus reaction time
Time(min)  Yield( %) M, x 1073 M, x1073 MM,
1+ 50 7.03 1.19 2.38 2.01
70 11.43 1.48 2.71 1.83
0 L L L L L L 90 12.42 1.24 2.55 2.05
0 15 30 45 60 75 950
. . 110 17.55 1.19 2.68 2.24
Time(min)
130 19.86 1.75 3.07 1.75
Fig. 1 The Mn-t curve of bulk polymerization of MMA PAG3/St = 0.01 (g/mL), T = 100<C

initiated with PAG
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Fig. 2 The Mn-Y% curve of bulk polymerization of MMA
iitiated with PAG
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Fig. 3 Compare of FTIR spectra of the product polymerized with
MMA initiated by PAG with that of PMMA
a) PMMA; b) The product polymerized with MMA initiated by PAG
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Fig. 4 Compare of FTIR spectra of the product polymerized with
St initiated by PAG with that of PSt
a) PSt; b) The product polymerized with St initiated by PAG
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Fig. 5 The proposed mechanism of the block copolymerization initiated by PAG
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THE INITIATION OF A MACROINITIATOR

LIANG Shujun'; YANG Wantai’
(! Department of Materials Engineering» Taiyuan Institute of Technology, Taiyuan —030008)
(2 College of Materials Science and Engineering> Beijing University of Chemical Technologys Beijing 100029)

Abstract The initiation of a novel macroinitiator is presented. The oligomers of a-methyl styrene ( AMS) and
glycidyl methacrylate (GMAD (designated as PAG) were used as macroinitiator in the bulk polymerization of methyl
methacrylate (MMA ) and styrene (St). The polymerization of MMA was carried out at 90°C and that of St at
100°C» respectively . The resulting copolymers were characterized by Fourier transform infrared spectroscopy ( FTIR)
and gel permeation chromatography ( GPC). The results indicated that the copolymers can be prepared by simply
heating PAG in the presence of the second monomer; without any other initiator. During the process of polymerization
of MMA, the higher AMS content in PAG led to higher monomer conversions which suggested that the polymerization
reaction was initiated by PAG. Under the certain reaction time, copolymers can be obtained from the reaction system
of St and PAG, but there had nothing in the system of pure St. Also, the copolymers gained by polymerization of
MMA initiated with PAG have the reinitiating reactivity, and the curve of molecular weight with reaction time ( M-
t) has a well linear relation, as well as that of molecular weight with yield of copolymers ( M -Y % ). Based on the
research results; the possible reaction mechanism has been put forward . This simple method is expected to be applied
to some other monomers, and it might be suitable even for industrial applications.

Keywords Macroinitiators Copolymer; Bulk polymerization, a-Methyl styrene





