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2 <F:BTDA (3;3",4,4',-benzophenone tetracarboxylic anhydride)®} T Z£{2] diamine?]
2,4-TDA (2,4"-toluene diamine)3} 4,4'-MDA (4,4 -methylene dianiline)Z &) DMAc (di-
methyl-acetamide) &0l 4] ¥FgA)H E ol HPAA)S @R oD, olE T £79 PAAE
INEA, 48 182K poly[ 2,2”-(m-phenylene)-5,5"-bibenzimidazole : PBI]¢} 742} 8ol
Buldgsle] PBI/PAA 2% 2 BE02 AR F 242} Blse] TET 52 254 88
wjH A A3IA)Z] PBI/Pl A|§2 DSC (differential scanning calorimeter) ¢ FT-IR (fourier
transform-Infrared spectroscopy)& AH&8le] A4} AbdHo] @A aalu TGAE SSHHA S
2ABIETH = B3 Al~El, PBI/BTDA+2,4"-TDA(blend I )%} PBI/BTDA+4,4"-MDA
(blend )& Fetzoz T3 Y7, A Bal=zyolA] shte] fE1X0l2E 8 YERIZEAN
ARAE 7R o ofdy 2EE HEAFIHA S LEFHY 48y 29e dgF
LCST 39| ARy d4E wgol. =3 FT-IR2 Egleojujzel C=0% PBIe] N-HI1§9
band7} W& FHEFEoZ o|Fdls IO RE Felojv|=et FEHix|ultiEAlelel £AZY
o] 484E AT F& 8o ARHEN

Abstract . Polyamicacids using BTDA (3,37,4,4” -benzophenone tetracarboxylic dianhydride)
with 2,4-TDA (2,4"-toluene diamine) and 4,4’ -MDA (4,4 -methylene dianiline) were
synthesized by condensation polymerization. Blend solutions of poly[2,2"-(m-phenylene)-
5,5’ -bibenzimidazole J(PBI) and the above synthesized polyamicacids were prepared by
using a cosolvent, DMAc and cast film or precipitated into powder, then cured at higher
temperatures than the estimated 7;’s. Miscibility and the specific interactions responsible
for miscibility were investigated using DSC and FT-IR. Phase diagram was obtained by
DSC and thermal stability of the blends was also studied using TGA. Both the blend
systems, PBI/BTDA+2,4"-TDA(blend 1) and PBI/BTDA+4,4"-MDA (blend ) are
miscible ; evidences for miscibility were optically clear films and single composition depen-
dent T;’s intermediate between those of the homopolymers. LCST type phase behavior
was obtained by DSC annealing study and thermal stability was enhanced in these blend
systems. From FT-IR studies, carbonyl stretching band of Pls and N-H stretching band
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of PBI shifted to lower frequencies about 7~10cm™! and 50~55cm™, respectively. Thus
hydrogen bonding between carbonyl arised from 5-membered ring solely and N-H is

responsible to bring a miscible system.

Keywords . polybenzimidazole, aromatic polvimide, polymer blend, miscibility, hydrogen bonding.
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BTDA : 3,3',4,4'-Benzophenone tetracarboxylic dianhydride
Mol. Wt. : 322.2, Melting point; 225.8 °C

CH

v 3
)\7— y
NI

NH

2

2,4-TDA : 2,4-Toluene diamine, Mol. Wt. 122.27,
Melting Point : 99 °C

W
HZN -—.\(\_/\/)- CH 2—<Q)— NHZ

4,4'-MDA : 4,4'-Methylene dianiline Mol. Wt. : 198.28,
Melting Point : 91 °C

Fig. 1. Chemical structures and physical proper-
ties of monomers.

BTDA + 2,4-TDA

0 0 0 CHy

Lt c N,
IO TOLe + O e
; ; L

BTDA 2,4-TDA
LR
N—C curing
HO~C (-Hp0)

Poly Amic Acid

I{z@@c@%
’ : *I

Polyimide

Fig. 2. Reaction mechanism of polyimide synthe-
sis.
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Fig. 3. Structures of the homopolymers used in
PBI/PI’s blends.
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Fig. 4. DSC thermograms of Blend I obtained by the
DSC 2nd scan (1) pure PI, (2) 20, (3) 30, (4) 50,
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Fig. 5. DSC thermograms of Blend I obtained by
the DSC 2nd scan;(l) pure Pl (2) 20, (3) 30,
(4) 50, (5) 70, (6) 80wt.% PBIL and (7) pure
PBL
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Fig. 8. Representative weight residues of PBI/BTDA
+24"-TDA(Blend 1):(A) pure PBI, (B) 70, (C)
50, (D) 30wt.% PBI, and (E) pure PL
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Fig. 9. Representative weight residues of PBI/BTDA
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50, (D) 30wt.% PBI, and (E) pure PL
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Fig. 10. Representative FT-IR spectra in 4000~400cm
-1 region of homopolymers;(a) PBI, (b) PI(BTDA
+2,4’'-TDA), and (¢) PI(BTDA+4,4’-MDA).
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