IR REEB T 2EWRe R WFZE M 61 26 201343 A
Mem. Grad. Eng. Univ. Fukui, Vol. 61 (March 2013)

T oRBRI(D T == T EF LV U)FEEEDOEK

B L UK ZENE
ek B RO B RA R

Synthesis and Oxygen Permeability of Fluorinated Poly(diphenylacetylene) Derivatives
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High-molecular-weight poly(diphenylacetylene)s were synthesized by metathesis polymerization,

and their membranes were prepared by solution casting. F-containing membranes were synthesized

by fluorination of poly(diphenylacetylene) membranes using fluorine gas. Gas transport properties

of these membranes were measured. Fluorination of Si-containing polymer by fluorine gas did not

proceed, while the other polymers were fluorinated in the same conditions. Fluorination increased

gas permeability of membranes, and the oxygen permeability coefficients of fluorinated polymer

membranes were approximately twice as large as those before fluorination.
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Scheme 1  Synthesis of monomer(1b)
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Figure 1. 'H-NMR spectrum of 1b in CDCl;
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Figure 2. "C-NMR spectrum of 1b in CDCl;
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Scheme 2 Synthesis of monomers
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Scheme 3 Metathesis polymerization
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Scheme 4 Desilylation of membrane
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Scheme S Fluorination by F,-Gas
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Table 1. Polymerization of 1a-¢ by TaCls/n-Bu,Sn ¥

Yield (%) M, © M,/ M,°
1a 80 2,810,000 2.25
1b 69 1,810,000 2.85
1c 75 221,000 3.69

a) In toluene at 80 °C for 3h; [M],= 0.20 M,
[TaCls]y = 20 mM, [n#-BusSn]y = 40 mM.

b) Methanol-insoluble product.

¢) Measured by GPC.
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Figure 5. IR spectra of membranes before and after
desilylation
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Figure 6. IR spectra of membranes before and after
fluorination of 2a and 2b by F,-gas

59

+e=cn
w00 | J

:;g;dfﬂ___¥M:*___fVWWMmﬂYwﬁ

m \ Iu‘ﬂm
ZCE?)"’"‘“WW\ (“ ALY A Y
—— ”
J“?"f’ Qﬁ] ! Mﬂ\% i

3900 3400 2800 400 oo 1400 900 400

Figure 7. IR spectra of membranes before and after
fluorination of 3a,3b and 2¢ by F,-gas
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Table 2. Gas permeability coefficients of membranes

Py, Py, Pcoy”
SUSITES (barrer) (barrer) (barrer) Pra/ Por

2a 916 1740 6470 1.9
2aF50 878 1690 6490 1.9
2b 682 1340 4560 2.0
2bF50 530 850 2450 1.5
3a" 413 910 = 2.2
3aF 736 1410 4610 1.9
3b 690 1220 4650 1.8
3bF 1120 2160 8130 1.9
2¢ 619 1200 4390 1.9
2¢F 1340 2220 7850 1.7

a) In the units of 1x 10™"%cc(stp) cm em?s”! emHg! (=
1 barrer ) .
b) Date from reference [3].
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