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Synthesis of Novel Polymers Containing Fluorenes and Their Gas Permeability
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(Received January 22, 2013)

To develop new membrane materials, poly(fluoreneethynylene)s [PFEs] having alkyl groups at

9-position of fluorene were synthesized by ADIMET polymerization. PFEs with 2-ethylhexyl groups

(2a) and dodecyl groups (2b) were obtained in high yields and their weight-average molecular weights

were as high as 524,000 and 781,000 , respectively. The obtained polymers were soluble in CHCl; and

partly soluble in toluene and THF. Polymer (2d) was synthesized by Pd/Cu-catalyzed polymerization.

The free-standing membranes of (2a) and (2d) could be prepared by solvent-casting method, and the

gas permeability was measured. Their gas permeability was almost the same as that of

poly(p-phenyleneethynylene)s reported previously.
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Tablel. ADIMET Polymerization *
monomer yield[%] M, M9 MM
(1a) 789 17,100 524,000 30
(1b) 87° 19,800 781,000 39

a) In 1,2-dichlorobenzene at 150°C ; [M],=0.1M,

[Mo] =1.0mM, [phenol] = 100mM.
b} Methanol-insoluble part.
c) Methanol/acetone-insoluble part.
d) Measured by GPC.
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Figure 2 TGA analysis of polymers
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Table2. Gas permeability and density of polymers

Pz Po; Pco: Density
polymer (barrer) (barrer) (barrer) Poz/ Puz - Peoz! Prz (g / cmd)
2a 1.00 470 18.3 470 18.3 1.01
2d 3.50 11.4 54.5 3.26 15.6 1.07
/""x_'
Jf{:\«—r—‘; 1.26 4.85 17.5 3.85 13.9 0.98
=
i
Frottas
§ /=) 585 16.6 74.3 2.83 12.7 0.94
c:ll.ll'(;‘l

(1 barrer = 10%cm3(STP)cm/(cm?- s- cmHg))
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