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ABSTRACT: Novel fluorine-containing poly(arylether 1,3 4-ozadiazole)s (F-PEO) were
synthesized by nucleophilic aromatic substitution reaction of
2,5-bis(2,3,4,5,6-pentafluorophenyl)-1,3 ,4-oxadiazole (10F-oxadiazole) and various bisphenols
in the presence of potassium carbonate. The polymerizations were carried out at 30°C in
1-methy-2-pyrrolidinone to avoid the gelation by cross-linking reaction at para and ortho
carbons to 1,3,4-oxidiazole ring of 10F-oxadiazole. The polymers obtained by stopping just
before the gelation were all para connected linear structures confirmed by NMR. The
obtained F-PEOs showed excellent solubility and afforded tough transparent films by solution
casting method. They also exhibited high Tg depending on the molecular structure and it was
tunable with the bisphenols in the range of 157 to 257°C.  They showed good thermal stability
and excellent hydrophobicity due to the incorporation of 2.3,5,6-tetrafluoro-1,4-phenylene
moiety.
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Scheme Synthesis of F-PEO
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PFBAM & B EF RGBS % Table 1. Polymerization results of 10F-BH with 6FBA *

WTHRY I—FIIFFHT7— Run No Polymerization condition Yield nsp/e,
JW(F-PEO)Z BT 5. —D0DA& * “Temp (°C) Time (h) (%) (dL/g)
BRENEZSNS, —DFERS ] 2 s sS4 o
VRAEE /) Y—T%H5 10F-BH% 3 80 10 68.7 0.10
BRU.EAT7 2/ F L REDFHE 4 80 20 274 -

BREBRRISICL VR T—F 3 150 ! 703 ___0.18

= i e Py a: Polymerizations were carried out in NMP at a concentration
VEE 7,, 2B (F-PEH) z E k. M 0f 25% in the presence of potassium carbonate.
KBIICKDF-PEOZEMYT 54  b: measured in DMAc at a concentration of 0.5g-dL™" and 25°C.

ETH5, — MR A B REER ¢ not measured.
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Table 2. Results of polymerization of 10F-oxadiazole and various bisphenols

Polymerization conditions :
Polymer codes*  Procedure” Solvent Base  Temp Time \(I‘l)fld nsp/c ¢
¢C) (h) o) (dL/g)
F-PEO(6FBA) S NMP K,COs 80 S5min  gelation -°
F-PEO(6FBA) S NMP K,CO; 30 1 63.2 0.25
F-PEO(6FBA) S NMP K,CO; 30 2 95.0 0.67
F-PEO(6FBA) S NMP K,CO; 30 3 gelation -
F-PEO(BisA) S NMP K,COs 30 6 97.2 044
F-PEO(HF) S NMP K,COs 30 35 91.7 0.34
F-PEO(PP) S NMP K,COs 30 6 92.2 0.36
F-PEO(DPE) S NMP K,COs 30 2 88.8 0.70
F-PEO(BS) S NMP K;COs 30 4 88.6 0.72
__F-PEOBisA) 1 NB ¢/ water NaOH 25 24 675 024
PEO(6FBA) ~ ST NMP K CO; 180 2007 983 030
PEO(BisA) S NMP K,CO, 180 20 87.3 0.17"

a: Polymer codes are shown in Scheme .
concentration of 25 %.

b: S: Solution polymerization carried out at a
I: Interfacial solution polymerization carried out with 0.5 mmol

10F-oxadiazole and 0.5 mmol BisA in the presence of 2.2x10” mol benzyltriethylammonium

chloride in 5 ml of nitrobenzene and 4ml of 1mol/l aqueous NaOH solution.
DMAc at concentration of 0.5g/dl and 25°C.

conc. H,S80, at concentration of 0.5g/dL and 25°C.
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Table 3. Characterization of F-PEOs

, c: measured in
d: not measured. e: NB: nitrobenzene f: measured in

TGA (CC)° Water
o 5% wt 10% wt Char contact
Polymer codes Tg (°C) loss loss yield angle
(%) °  (degree)
F-PEO(6FBA) 196 460 501 51 91.5
F-PEO(BisA) 173 476 497 61 93.9
F-PEO(HF) 257 493 521 73 90.2
F-PEQ(PP) 236 462 494 64 88.4
F-PEO(DPE) 157 488 507 60 91.6
__F-PEOBS) 27 484 ] 507 60 902
PEOz-6FBA 198 518 542 656 86.1
PEOz-BisA 197 495 519 54 -4
a: Tg was measured by DSC with a heating of 20°C - min™ in nitrogen.
b: TG was performed with a heating rate of 20°C*min™ in nitrogen.
¢: Char yield at 600°C in nitrogen.
d: not measured.
Table 4 .  Solubility of polymers *
Solvent
Polymercodes 1 NMP  DMAc THF CHCI aEgtthlc Toluene
F-PEO(6FBA) + + + + + + +
F-PEO(BisA) + + + + + + +
F-PEO(HF) + + + + + + +
F-PEO(PP) + + + + + + -
F-PEO(DPE) + + + +- +- - +-
F-PEO(BS) + + + + - - -
PEO-6FBA + + + + + +- +
PEO-BisA - - - - - - -
a: +:soluble +- :partially soluble - :insoluble
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Fig. 1 Dynamic mechanical scan of F-PEQ(6FBA) Wavelength[nm]

Fig.2 Absorption spectrum
Absorption spectrum was measured in THF
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