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Synthesis of Poly(p-phenylenevinylene) Membranes

Having Various Bulky Substituents and Their Gas Permeability

Yohei KOIDE*, Toshikazu SAKAGUCHI"*, and Tamotsu HASHIMOTO"

(Received January 14, 2010)

The polymerizations of 2,5-bis(4-trimethylsilylphenyl)-1,4-bis(bromomethyl)benzene (1a), 2,5-

bis(4-dimethyloctylsilylphenyl)-1,4-bis(bromomethyl)benzene

(Ib), and 2-[2,5-bis(2-ethyl

hexyloxy)phenyl]-1,4-bis(bromomethyl)benzene (3¢) were carried out with /-BuOK to give the

corresponding poly(p-phenylenevinylene)s [PPVs] (2a, 2b, and 4e, respectively).

The polymer

(2a) was insoluble in any solvents, while the polymers (2b and 4¢) were soluble in organic solvents.
The weight-average molecular weights of 2b and 4c were as large as 316,800 and 256,500,
respectively. The oxygen permeability coefficients (P0,) of membranes of 2b and 4¢ were 12.0
and 6.2 barrers, respectively. The oxygen permeability of 2b was almost the same as that of

poly(2-dimethyloctylsilyl-p-phenylenevinylene) which is the known polymer.

This indicates that

phenyl groups of side chain induce the polymer chain packing although octylsilyl groups should

increase gas permeability.
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Table 1 Molecular weights of the polymers

M, M, | M,
polymer(2a) insoluble
polymer(2b) 316,800 26.4
polymer(4c) 256,500 5.7

45



NHELNTERY =—@2b), [de)iIEEEHHFEN

TR 316,800, 256,500 & FIEHEDE S FERY
v —Th 7uaR/VAEEEICHNZF Y X ME
WWED XRLALEEAZRUT DN TER. RY
= —Qb)DENEERK XV OEFRBIC L0 ERK
L) Iv—%+RIRTBEho T ThHH E
EZzbh5.

BonizR Y =—(@2b), (4c)® 'HNMR 227 kL
ZRIEL, ZOFER% Figure 1, Figure 2 {27~ L7z,
ELHLDR)v—bZOHEICHKT S —7 148
BENMEOHL—BLEZZL1b, BHO#EEDR
Ve —NERTERL L EMRLE

cnel

5
&1ppm

Figure 1 'H-NMR spectrum of polymer(2b)
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Figure 2 'H-NMR spectrum of polymer(4c)

Efo, TRHMCLY BTEERNT 2 & BT
& 7Y = —(@b), @O)DOHEMR LT, ZORR

% Table 2 IZ/RL7z. WTNOR Y v —bLTROW
PoRROMRGBPHERB TE, TR S UAEK
ERIEBEITLTVARNZ LRS-, Lal,
RERGENGHETDIE _EFANEREATWE
Wasy MIELLEDRY v —bH#IT 10%LTFT
HBZERFHoTE.

Table 2 Structural composition of polymers ©
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R R ;
] n Br In
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a:) Calculated from bromine content measured by elemental

3.2 BV w—DOWEMEE
EAICEVELRERY v —DKEMES Table 3
WZARY. RIAFAIAVEEZFTHHRY v—a)
TR R IBIEICT R CRAETH -7, Larl,
DAFNF I FNTVINEEFTEHRY < —2b)
ruraFVAIAE, Tk Fa7J o iZ—8F
BTholz. TLTRRTVaxTE2AIEESR
22 SETAERY v —@e)iI Y LERETEHRY
¥ —(2a), (2b)& B L T, REMICHEBBLE~DE
fEMERmEL, ¥y, Mxy, VzFlo—
TN ESL OFBBEEICERICER LA, i
DTN aAFVER 2 OEAINTOTHDE LE
Abhb.

33 AU ~—OEHIFRE

RY=—@2b), @)DOTEREERE(TG-DTA)%*
TV, R = —OBREELRE L. TOHR
% Figure 3 2779, KR ) <—(2b), (4c)D S%HEEE
KBEIZZFNTN391C, 346CTH Y BEWANRE
PHEER LT

34 WY < —EOTAEZENME K ONRE B
FNENORY v —EOR KB @M R ONESE 5
BIEL, ZDOfE%L Table 4 (TR L1z, DAFNLF
TFNVYNVERPBRORUEBMIZ2 2BTA3RY =
— (bR DB R F BRI (Por)l 12.0 barrer TH Y,
FNIEEBVEEZ RIS ehote. E2RY <=—@2b)



Table 3 Solubility of polymers

polymer

hexane

p-xylene toluene

cq, CHCl, THF Et,0 CH,Cl, acetone
f;*;lrmmaa)
N - - - ++ +— - - -
polymer(2b)
- ++ ++ ++ ++ ++ ++ ++ -
polymer(4¢)
++ : soluble , +— : partly soluble , — : insoluble
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Figure 3 TGA analysis of polymers
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Table 4 Gas permeability of polymers

Pol Py, Py P.o/P P /P density
olymer (barrer) (barrer) (barrer) ~CO¥ "Nz TO02NTNI (g om3)
L 6.7 12.0 6.2 1.8 1.022
polymer(2b)
=
[ E 39 12.0 15.4 3.0 0.979
DMOS-PPV
ol il s
: 1.9 6.2 14.3 33 1.009
polymer(4c)

(1 barrer=1 x 10'%cm? (STP) cm / (cm?s cmHg))
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