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Abstract : On the basis of the previous study{1], miscibility were investigated and intermolecular interaction strength for the miscibility were relatively
compared for the blends poly{2,2-(m-phenylene)-55'-bibenzimidazole}(PBI) with two aromatic polyimides(PIs) synthesized by another dianhydride.
Aromatic PAAs were prepared by the reaction of condensation of two diamines, 4,4'-methylene dianiline(4,4'-MDA) and 4,4’ -oxydianiline(4,4'-ODA)
with 3,3’ ,4,4'-diphenylsulfone tetracarboxylic dianhydride(DSDA) using DMAc, and then converted into Pls after curing. PBI/PAA blends were prepared
by solution blending. Cast films or precipitated powders of the PBI/PAA blends were cured at a high temperature to transform into PBI/PIs blends.
Miscibility and specific intermolecular interaction for miscibility in the blends were investigated, and compared with previous polyimide structures of
PBI/PIs blends [1]. Two blends, PB/DSDA+4,4'-MDA(Blend-V) and PBI/DSDA +4,4'-ODA(Blend-VI), were found miscible : the evidences were
optically clear films, synergistic single composition dependent Tg's, and frequency shifts of N-H stretching band as much as 39~400m'1, and of C=0
stretching band near 1730 and 1780 cm’l, 5~6 and 3~4 cm'l, respectively. The specific intermolecular interactions existing between PBI and Pls were
relatively analyzed with the area(A) formed between the Ty's of the measured and that of the calculated by the Fox equation at all compositions, the
x values in Gordon-Taylor equation obtained from the measured T,'s, and differences of the frequency shifts in the functional N-H and carbonyl
stretching band. From the results, the area(A) and the « values for Blend-V and VI were smaller than those for Blend-II and IV used in previous
study[l]. Differences of the frequency shifts in the functional groups(N-H and C=0) also showed similar tendency. Thus, specific intermolecular
interaction strength in terms of hydrogen bonding of PBI/PI blends is dependent upon chemical structures of Pls, that is, Pls it seems that SO» group
in dianhydride(DSDA) has weaker hydrogen bond strength than those of C=O in BTDA. In other words, it implies that the former occupied bulk space
than the latter due to the sterric effect.
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Scheme 1. Polyimide (DSDA+44’'-MDA) synthesis scheme.
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(a) PBI : poly{2.2-{m-phenylene)-5,5'-bibenzimida- (b) DSDA : 3,3',4,4'-Diphenyisulfone tetracar-|
20lel, To: 424T boxylic dianhydride. Mol Wt. :
35826 _mp : 287-288
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(d) 4.4'-ODA : 4,4'-oxydianiline

i I
[ o

) 4.4-MDA : 44'-methylene dianiline

Mol. Wt. : 198.26, mp : 91T Mol. Wt. : 2004, mp : 191.5C
Fig. 1. Chemical structures and characteristics of PBI and

monomers.
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(a) Condensation product of 3,3',4,4'- diphenyisulfone tetracarboxylic dianhydride
(DSDA) and 4,4'-methylene dianiline (4.4'-MDA) (T, : 282T)
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(b) Condensation product of 3,3',4,4'- diphenyisuffone rboxylic dianhydride
(DSDA) and 4,4'—oxydianiline (4.4°-ODA) (T, : 287T)
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{c) Condensation product of 3,3',4,4'-benzophenone tetracarboxylic dianhydride
(BTDA) and 4,4'-methylene dianiine (4,4'-MDA) (T, : 293C}
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(d) Condensation product of 3,3',4,4'-benzophenone tetracarboxylic dianhydride
(BTDA) and 4,4'-oxydianiline (4,4'~ODA) (T, : 204T)
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Fig. 2. Polyimides structures synthesized using the DSDA and
BTDA with different two diamines of 4,4'-MDA and
44'-0DA.
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Fig. 3. DSC thermograms of the Blend-V obtained by the
second scan: (a) pure PI ; (b) 30 ; (c) 50 ; (d) 70 wt%
PBI ; (e) pure PBL
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Fig. 4. T, diagrams of the blend systems: (a) Blend-V and II;
(b) Blend-VI and IV. Solid line denotes Blend-V and VI,
dashed line Blend-Il and IV, and dotted line Te's by the
Fox equation.
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Table 1. Characteristics Data of PBI/PI Blend Systemns Used in

This Study
T of th band shifts
Blend system ;Io(nct)e A* |kValuel c=0 C=0 N-H
(1731em™)| (1784cm™) |(3418cm™)
PBI/BTDA+
44'-MDA 293 182 | 174 7 3 50
(Blend-1I)
PBI/DSDA+
44'-MDA 282 64 112 5 3 40
(Blend-V)
PBI/BTDA+
44'-ODA 294 190 | 213 7 3 53
(Blend-IV)
PBI/DSDA+
44'-0ODA 287 8 | 093 6 4 39
(Blend-VI)

* . Area was calculated by the difference between the experimental Tgs and
the calculated Tg's by the Fox equation.
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Fig. 6. Frequency shifts of the N-H stretching near 3418 cm™ in
four blends : (a) Blend-V and I ; (b) Blend-VI and IV.
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Fig. 7. Frequency shifts of the C=O stretching near 1730 cn™’ in
four blends: (a) Blend-V and II; (b) Blend-VI and IV.
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Fig. 8. Frequency shifts of the C=0 stretching near 1780 cn* in
four blends: (a) Blend-V and II; (b) Blend-VI and IV.
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