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Synthesis of Novel Polymers Containing Fluorenes and Their Gas Permeability
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To develop new membrane materials, poly(fluorencethynylene)s [PFEs] having alkyl groups at

9-paosition 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 CICl; and

partly soluble in toluene and THF. Polymer (2d) was synthesized hy 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 *
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monomer yield[%)] M3 M9 M, /M.
(1a) 78 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-inscluble part.
c) Methanol/acetone-insoluble part.
d) Measured by GPC.
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Figure 1 GPC curve of 2d
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Figure 2 TGA analysis of polymers

PPEM oS AEASE bR 2RT. 2t LM
fLC =FA~F N EETTDHHE Y ~—(2a) DiFE#H
M= F AT EEHTHPPE LT D E K
XREVNIRA SNtz HBREFIGLTLET
FHENZHEZNA LD QI ER LT /L%
IIEDOZRIZPPE ERIETHDHZ L3Pl K
U<w—fRDEES PPEICE_TR 2 TWAH L
WELRY v —GRIO Ry > 2T 5 EIE
Bahihol-Z L R0hs.

INA LD I EFITEALZRY w—(2d)
OREEBEIZ LA L, ZAd L AL B0 7S
HOENIEN L= hol ) =— (2a) e T I
AT S PPE L0 B SEREA R LTz, L
M, ZAFLLr Tz OrLLIZLEHD
TAFLERELTWAD, SEEEMETERCD
D CTho7z.

4. #

Y <—(2a), (2b) & ADIMET EHAIZK ARLL,
FSIEEEORS FRAR Y w—ThHo7-. KR
+—2a) IO VAT YCE =N, R~—0Ch)D

all

BREMES, SMaESBrEITE CXhotc, R =
—2e)IIHOWIERICFE Ch Tz, R ~—

Q) IXEREE D B HEBHIC AT TH H DS, T
IZX RS TRDOREEITY &, B VRAME T
7o, R =—(2a) DR EFEEM L= F L~F K
415 PPE O ZURE@N: RS THY, T
QLT HENAALET 5T AFAED A S v X T
M AIE W Bl oiz. 2, RY=—02d) X7
WAL D9 FRICHARATZ & TR =—F
NPT FIEEEERL, A¥ oF LI
TefhoR ) w— L0 bFmWREERrEE 5 L.
L, R v—OEiEtEdm LT 5720 AL



Table2. Gas permeability and density of polymers

polymer e (b:rorzer) by Porl P Peoal P oo
2a 1.00 4.70 18.3 470 183 1.01
2d 3.50 1.4 54.5 326 156 107
K= 126 4.85 175 385 139 0.98
£p= 585 166 74.3 283 127 0.94

(1 barrer = 10"%m?*(STP)ecm/(cm?- s cmHg))
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