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Abstract : The gas transport properties and thermal properties of styrenic copolymers con-
taining acrylonitrile or maleic anhydride, and modified SMA copolymers have been examined.
Modified copolymers were prepared from reaction with the SMA8 and various amines.
Permeability coefficients were measured at 35°C under 1 to 2 atmosphere for He, O, , N, , Ar
and CO, . It was founded that gas transport properties are controlled sensitively by not only
manipulation of the main chain but also manipulation of the side chain. The experimental
results showed that a linear relationship between inverse of specific free volume and

permeability coefficients of these glassy polymers.
Keywords : gas transport, styrene copolymers, modified SMA, free volume, glassy polymer.
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Table 1. Polymers used in this Study

384 2 743 SMAY

AT 54

Molecular Weight T (C)y® I/V;
Polymer Information & Source (g/cm®)
Polystyrene Mn: 55,000 102.5 Cosden 0Oil and 5.89
Chemical Co.
SMA 8 Mn:100,000 115.1 Arco Chemical 6.29
MWZZOO,OOO Co. (Dylark 232)
SAM 14 M, = 90,000 1324 Arco Chemical 6.21
M _=180,000 Co. (Dylark 332)
SAN 10 7=8.5 104.0 Asahi Chemical 6.37
Industry Co.
SAN 25 Mn= 77,000 106.2 Dow Chemical Co. 6.69
M_=152,000 (Tyril 860)
a) Measured in our laboratory by DSC.
Table 2. Amines used in this Study k. E3] 12z 2HE HIAA AFEIE Z
Reagent Structore 5. p- (€) WALTH RS AN A7 gel B
Aniline ' CGHSNHZ 183-185 O]Zj 9‘}5}.3_5' 16-18 :LEJL}-, ] ] H]’BH 1 Z;EJ'H side
Benzylamine C6H5CH2NH2 182-185 hain) e = = N3 = o 2o of
4-sec-Butyl  C,H,CH(CH,) 244-245 chain)e} T2 e AT SHo 4F A7
an-iline C,H,NH, (727mm) = Matsumoto$©] poly(n-alkyl maleimide) &
4
4-Butyl CH,(CH,),C,  118-120 dei A spacer Hololl utE 7|H FEE A
aniline H NH (715mm) 3} 7)‘!1}157 Puleo%©] polystyrene?] #|d7]o] &
_ <CH3>2CHCGH4 226-221 M @578 ABARH NARHYE 2R
A~ sopropylant_TTL; (74omm) Avna® Fol 9l ® o8l g Ayelth.
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Table 3. Substituted SMAs Prepared in this Study

Structure 1/ (g/ca) Tg (T)
P1: —Ecu-_.—-":nal—-gqr:u—":a}y 6.56 120.0
© owS,  Cag
b
P2: fon—onI-Ton o3 6. 46 114.8
SR
‘i
©
P3: Eon—mi—Em—om I 575 122.1
NN
©
e
cHay
P4 Top—pd—Sm—m I 505 118.1
‘ - G
Q =y
(CHly
CHy
P5: Soms —oF—Son—an =~ 6.23 124.3
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WHAF e od7)9] sodium acetate(Osaka,
Japan)$} acetic anhydride(Kanto, Japan)& 3
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AshA AEE 84S 10u] oS wigkEel Az}
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Fig. 1. Reaction scheme of modified SMA.
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Fig. 2. IR spectra of (a) SMA (b) Amic acid (¢)
SMI.
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Fig. 3. '3C NMR spectrum of SBMI(styrene-co-
butyl maleimide).
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