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ABSTRACT. Poly(styrene-b-methyl methacrylate) (PS-b~-PMMA) was synthesized by free radical
telomerization: the telomrization of styrene with CCly by using AIBN as initiator followed by a
second telomerization of methyl methacrylate using CCly; end group of the resulting polymer as
the macrotelogen, with AIBN initiation, gave the styrene-methyl methacrylate block copolymer.
The effects of the concentration of the macrotelogen, the concentration of monomer, the molecular
weight of the macrotelogen, the reaction temperature and the concentration of the solvent on the
formation of the block copolymer were investigated. Block copolymerrs containing up to 10 weight
percent PMMA were obtained by adjusting the reaction conditions.
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Table 1. Synthesis of macrotelogens.
'd
Run - Ef/}]& Reation time (hr) Yi[/)zld Moleﬁ/t[x}z;:lovgelght Crlngvc(}?tzrl;c;)g);gi
S-1 8 7 11.5 4.33 3.41
S-2 2 8 52.4 6. 00 2.66
S-3 0.6 8 79.5 14.70 0.79
S-4 0.2 7 57.1 17. 54 0.73
S-5 0.05 3 66.7 22.20 - 0.27
M-1 20 7 18.2 —_ —
M-2 10 7 27.8 37.40 0. 095
M-3 3 7 50.9 62. 50 0.056

*Condition; [AIBN)=5x10"3mole/l, &0°C.
styrene (S-1 to $-5) or MMA (M-1 to M-3).

5((8)/(M)) is the composition of the the feed. (S=CCl,, M=
<M, was measured in benzene at 25 °C by applying the relation,

(1) =1.22X 1074M,07 for styrene macrotelogen® and (7} =1.355x1073M,%5 for methyl methacrylate macro-

telogen®, 4By Volhard method.
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Table 2. Effect of concentration of macrotelogen (MT) on the block copolymer yield arnd the compostition of
PMMA fraction. ¢

Rnn ) (MT) x 105 (mole/)® Yield(%)* Mol wt. of PMMA fraction? P,
MS-1 4. 50 2.1 1230 12. 3
MS-2 6.76 2.9 1180 11.8
MS-3 9.01 4.1 750 7.5
MS-4 | 13.50 6.9 520 5.2

*Macrotelogen, S-5 was used; (MMA)=2x10"2mole//; [AIBN]}=1X10"4mole//; temperature, 70°C; reaction
time, 24hrs. ‘Calculated by applying the relation, (wt. of MT added)/(mol wt. of MT); mol wt. of S-5
macrotelogen, 22200. ¢ Calculated by applying the relation, block copolymer yield=(wt. of block copolymer
produced) / (wt. of MT+wt. of MMA) x 100(9%). “Calculated from the IR spectroscopic datal®.
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Fig. 3. Relationship between the block copolymer
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and reaction temperature: macrotelogen(S-3) wt., 1g;
MMA wt., 4g; AIBN wt., 0.0656g; benzene wt.,
10 g; reaction time, 24 hrs.
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Fig. 4. Relationship between the block copolymer
yield and monomer concentration: macrotelgen (S-3)
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macrotelogen wt., 1g; AIBN wt., wt. corresponding
to 1mole% of monomer concentrations; benzene wt.,
twofold of macrotelogen and monomer; reaction tem-
perature, 70°C; reaction time, 24 hrs.
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