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It is well known that some substituted
polyacetylenes show high gas permeability
among all the examined polymers [1]. We
synthesized a variety of substituted poly-
acetylenes [2,3] and investigated the re-
lationship between gas permeability and
side-group structure. Through these stud-
ies, we observed that local mobility of side
group structure in glassy state plays an im-
portant role for gas permeability. In order
to confirm this idea, we have investigated
local dynamics of several polyaetylene
with bulky substitutes using a quasielas-
tic neutron scattering spectrometer AGNES
installed at the cold neutron guide C3-2-1.

In this study, we mainly focused on the
correlation between local picosecond dy-
namics and the gas permeability of these
polymers. Although glass transition tem-
peratures of investigated polymers are
far above room temperature, investigated
polymers exhibited quasielatic-like spec-
trum at room temperature, as shown in Fig-
ure.1 (a). It suggests that certain stochas-
tic motion exists even in glassy state. In
order to extract the dynamical feature of
these polymers, we performed curve fit to
the obtained S(Q, ω). First, we tried to fit
with single Lorentizan function, however
we failed to describe observed spectrum
with single Lorentizan. Hence, we em-
ployed two Lorentzian functions and we
could describe the observed spectrum well
with two Lorentzian functions. We termed
broad quasielatic component and narrow
quasielatic component as broad component
and narrow component, respectively. Nei-
ther relaxation rate Γ and fraction A of
broad component depend on permeability,
however both Γ and A of narrow compo-
nent exhibited positive correlation with on

permeability coefficient of O2. These find-
ings suggest that slow local motion plays
major role in gas permeability. This ten-
dency is also visible for the permeability
coefficient of O2 dependence of product of
Γ and A for both quasielatic components,
as indicated in Figure 1 (b). The behav-
ior of dynamics of these polymers seemed
to be explained by the model suggested by
Kanaya et al [2]. The detailed analysis is
now under progress.

References [1] K. Tsuchihara et al. Macro-
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al. Macromolecules, 35, 5559 (2002).
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Fig. 1. (a) An example of fits to S(Q, ω) of one poly-
mer and the quasielastic components were well fit-
ted by two Lorentzians. (b) PO2 dependence of the
product of fraction (A) and relaxation rate of both
quasielastic components.
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