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The gas permeability and diffusivity for crystalline parts of poly(4-methyl-
1-pentene)(PMP) are lower than those of PMP amorphous one above around room
temperature.  These findings contradict the relationship between free volume and gas
transport properties.  In this study, PMP was investigated by permeation and sorption
measurements using several membranes with various degree of crystallinity under glass
transition temperature.  Further, *Xe NMR measurements were carried out to
characterize the inter-chain spaces of PMP, and solid-state high-resolution **C NMR
measurements and Dynamic Mechanical Anaysis were performed to clarify the
molecular motions of PMP. From the results, the abilities of gas transport in
crystalline phase of PMP, and it was pointed out that these properties should be explained
by not only free volume but also the local molecular motions.
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H Table 1 Dual-mode sorption parameters
enry of Xefor PMP54 at various temperatures
Langmuir 3 Temp. kpx 10° Cy bx 10°
0 3.95 3.68 10.1
NMR -10 461 8.43 10.9
Xe -20 6.43 13.87 21.4
-30 8.10 20.20 45.9
Kp: cmB(SSTP)/cmSpsowm,cmHg j
NMR Cy’: cm?(STP)/em poym,  b: cmHg
Table2 Diameters, dsand dc of PM P samples
3 Temp. ds( ) de ()
Amorphous PMP33 PMP80 Crystal
25 (47 46 46  (4.5)
0 (5.00 4.9 48  (4.7)
-20 (5.00 5.0 4.9 (4.7)
-50 5.1
(Table 2: ds dc ) 0 100%
Xe
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