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Introduction

Crosslinked polymers or polymer networks, are an
Important class of polymers. Due to the insolubllity
of polymer network, it is a challenge to
characterize the structure of the complicated
macromolecular structure.

We propose the synthesis of decrosslinkable
polystyrene network with cleavable and uniformly
distributed branch units via radical coupling
polymerization. This new polymerization system
allows us to explore the nonlinear polymerization
process by direct experimental methods.

Results and Discussion
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Scheme 1. Crosslinked polystyrene synthesized by
radical coupling polymerization of 3-arm polystyrene.

Table 1. Kinetics study of 3-arm polystyrene 2

Run Time Sol Gel otal
(MIN)  Psg W (%) Pger Wget (%) Prota

1 30 0.07 100 - - 0.07
2 85 0.178 100 - - 0.178
3 120 0.329 100 - - 0.329
4 125 0.334 100 - - 0.334
5 130 0.417 100 - - 0.417
6 140 0.460 100 - - 0.460
7 153 0503 7.69 0.703 91.1 0.687
38 158 0571 5.74 0.714 93.2 0.706
9 163 0575 3.88 0.734 946 0.728
10 217 - trace 0.767 96.7 0.7/67
11 268 - trace 0.772 969 0.7/72
12 337 - trace 0./7/6 958 0.7/76

3) General conditions: [TPS]: [Cu]: [TPMA] =1: 3: 3,
[TPS]=0.02 M, THF, 40 °C.

Runl M _=4310 g/mol
——Run2 M_ = 5550 g/mol
Run 3 M_ =9490 g/mol
——Run4 M_=11600 g/mol
Run5 M _=11700 g/mol
——Run6 M_=23600 g/mol
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Figure 1. GPC curves of Run 1 to Run 6.
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Figure 2. GPC curves of the sol part of Run 7 to Run9
and raw material against 900 kg/mol PS internal
standard for calibration.
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Figure 3. Peak fitting results of alcoholyzed sample
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Figure 4. Variation of weight-average molecular
weight (M,,) and the extent of reactions (p) with
polymerization time.
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Figure 5. Comparison of the kinetics of coupling
reaction of 3-arm polystyrene to linear PS-Br.
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Figure 6. Variation of gel fraction (W) with the
extent of reaction (p,,) after gelation.

Conclusion

We demonstrate the synthesis of
decrosslinkable polystyrene network with
uniform distribution of branch unit which
cannot be prepared by conventional
polycondensation or addition polymerization.
This two-step method has following
advantages.

(1) The crosslinked polymer with cleavable
branch unit allows to obtain p for sol, gel

and the whole by GPC measurement after
decrosslinking.

(2) The structure of polymer network can be
reconstucted based on cleaved product.

(3) The 3-arm precursor Is prepared by
ATRP and the molecular weight of its arm
can be tallored and the molecular weight
distribution is narrow. This allows us to
prepared CPS with different crosslinking
density and almost uniform distribution of
branch point.
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