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Investigation of correlation between molecular structure and viscoelastic
parameters of Poly(alkylstyrene)s

Takano, Atsushi
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In this study, a series of poly(n—alkzlstyrene)s with the different number
of carbon atoms (n) in the side alkyl groups (n=1-8) were synthesized by a anionic polymerization,
and the glass transition temperature (Tg) and the viscoelasticity of the polymers were investigated.
Molecular weight dependence of Tg for poly(n-alkylstyrene)s were investigated by DSC. As the length
of the alkyl side chain increases, the Tg of the poly(n-alkylstyrene)s decreases monotonically. It
is considered that as the alkyl side chain increases, backbone chain mobility (segmental mobility)
increases as well. Furthermore entanglement molecular weights (Me) for poly(n-alkylstyrene)s were
investigated by dynamic viscoelastic measurements. As the length of the alkyl side chain increases,
the Mes of the poly(n-alkylstyrene) increases monotonically. It is considered that as the length of
side chain of the poly(n-alkylstyrene) increases, molecular chain size becomes thicker.
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Figure 1 The molecular structure of the
polymers used in this study.

Scheme 1. Synthesis of 4-n-alkylstyrenes.
(m=2,3,4,6,8)
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Scheme 2. Synthesis of poly(4-n-alkyl styrene)s.
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Table 1
M, 200k DP 1000
M/M, 1.1

Table 1. Molecular characteristics of samples.

polymer My My/M, T, (°C)

PC2St 362,000 1.03 86.2
PC3St 246,000 1.05 56.9
PCASt 464,000 1.05 317
PC6St 974,000 1.09 -2.7
PC8St 717,000 1.06 -20.6

1) Determined by MALS. 2) Determined by
SEC. 3) Estimated from DSC.
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Figure 2 Tys of Poly(4-n-alkylstyrene)s.
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Figure 3. Master curves of storage
modulus G’ and loss modulus G” for
PC2Stat T, = 146 °C.
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