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Synthesis and Gas Permeability of Poly(diphenylacetylene)s

Having Ethylene Amine Moieties
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The polymerizations of 1-(3-methylphenyl)-2-(4-trimethylsilyl)phenylacetylene (1a), 1-(4-
methylphenyl)-2-(4-trimethylsilyl)phenylacetylene (1b), and 1-(3-bromophenyl)-2-(4-trimethyl-
silyl)phenylacetylene (1c) were with TaCls—#-BusSn
high-molecular-weight polymers (2a, 2b, and 2c, respectively) (M, > 1.6X1065. The obtained
polymers (2a and 2b) were brominated by using BPO and NBS first, followed by substitution of

carried out to give relatively

ethylene diamine. Substitution reaction for 2a did not proceed, while 2b was partially substituted

by ethylene diamine. The degree of substitution was estimated to be 0.30 by the comparison of IR
spectra of the polymers before and after substitution. ~Substitution reaction for 2¢ was performed
by using ethylene diamine and tetraethylene pentamine with Pd catalyst, however both degrees of
substitution seemed to be very low. The CO,/N, separation factor of the ethylene
diamine-substituted 2b was 8.13, which is slightly larger than that of 2b (6.32). This indicates
that substitution of amino groups with low content hardly effects on CO, permselectivity. On the
other hand, the CO, permeability coefficient (PCO,) of ethylene diamine-substituted 2b was small
(248 barrers) compared to the PO, of 2b.  The reason for decrease of permeability was likely due

to the increase of the polymer chain packing induced by the increase of polymer polarity.
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Scheme 1 Metathesis polymerization
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Scheme 2 Polymer reactions of poly(m-CHj;) and
poly(p-CHs)
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Table 1. Molecular weights of the polymers
Mx10° M,/ M,
poly(m-CHs) 1.79 231
poly(m-CH,Br) 2.65 1.72
poly(m-CH,-2N) insoluble
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Fig.1 IR spectra of poly(m-CHj;), poly(m-CH,Br),

and poly(m-CH;-2N).
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Fig. 2 IR spectra of poly(p-CH;), poly(p-CH,Br),
and poly(p-CH,-2N).
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Table 2. Molecular weights of the polymers Table 3. Molecular weights of the polymers
Mx10° M,/M, M,x10° M,/M,
poly(p-CH;) 1.63 2.18 poly(m-Br) 1.98 1.90
poly(p-CH,Br) 1.56 2.56 poly(m-2N) 1.74 2.08
poly(p-CH,-2N) insoluble poly(m-5N) 2.45 1.87




Table 4. Contact angles of water droplet located on
filmsurface of poly(m-Br) and poly(m-2N)

0 [deg] ¢ [deg]
poly(m-Br) poly(m-2N)
runl 88.0 75.5
run2 86.3 81.1
run3 82.2 82.3
run4 88.1 77.5
run5 80.4 80.2
average 84.1 79.3
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Table 5. Solubility of the polymers
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poly(p-CHs;) A O ®) O O X X
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poly(p-CH,-2N) X X X X X X X
poly(m-Br) A O O O @) X X
poly(m-2N) A O O O @) X X
poly(m-5N) A O O O O X X

Polymer concentration 0.10 wt%.
O: soluble, A: partly soluble, X: insoluble.

97



98

Table 6. Gas permeability coefficients (P)" of the polymer membranes

PCO, PN, PO, PCO/PN, PO,/PN,
poly(m-CH) 5750 776 1160 7.41 1.50
poly(n-CH,Br) 4630 656 1240 7.06 1.89
poly(m-CH,-2N) 4250 678 1290 627 1.90
poly(p-CHs) 6450 1020 1760 6.32 1.72
poly(p-CH,Br) 3110 345 690 9.01 2.00
poly(p-CHy-2N) 248 30.5 62.1 8.13 2.03
poly(m-Br) 6270 1200 1920 5.22 1.60
poly(m-2N) 8540 1360 2260 6.28 1.66
poly(m-5N) 9940 1920 2880 5.18 1.50

“In the units of 110" cm® (STP) cm cm™ s™ cmHg"l (=1 barrer).
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