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ABSTRACT

Several aearomatic diemines containing carbonyl and ether connecting
groups between benzene rings were prepared from the resction of
nitrobenzoic acid chlorides with dipkenyl ether and isophthalic acid
chloride and the reduction of these dinitrocompounds. The polyimides
resulted from the reaction of-4,4‘;bis(S—aminobenzoyl)diphanYl ether
- 1 with PMDA, BTDA end GDPA prcvided transparent orange to yellow
films with excellent tensile properties, exceptional resistance to
solvents and strong base, and high thermcoxidative stebility. Glass
transition temperature ranged between 205 and 273°C. The polyimide
BTDA/; provided excellent strength for joining sluminium to altminium
and copper to copper. ; A

INTRODUCT ION

P. M. Hergenrother et al 1¥3 pad synthesized several eromstic diamines
containing carbonyl and ether connecting groups between benzene rings.
The polyimides prepasred by the reaction of these diamines with
dianhydrides have a strong tendency toward crystalline order, so they
display some spectacular performances. Recrystallization of  these
crude diamines was difficult and the sterting meteriasl for synthesis
of them might to be very expensive, Our effort was to intend to
synthesize some new similarities which can be pushed to commercial
application,

SYNTEESIS

These new diamines (4-ArCOCgH4)p0 Ar=3-HyNCgHy 1;4-HpNCgH,,2;3-HpNCeH,
end 4'~EgNCgH4, 3. 1,3-(4,4'-ArCoCeH4O0CEH4CO0)oCeHs Ar=3-HoNCeHy 4;

4-HpNCgH4, S) were synthesized by the reaction of nitrobenzoic acid

chlorides with diphenyl ether and isophthalic acid chloride, and the
reductlion of these dinitrocompounds, gields of diamine were good. Rec-
rystallization of ) and 3 was very easy, but unnecessary.The polyamide

acids were prepared by the sddition of the dienhydrides FPMDA, BIDA,
ODPA and BPDA to IMAc solutions of diamines and the reactants were
stirred for about 10 h under nitrogen at 15°C. The inherent viscosity
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of ‘these polyamic ascids are presented in Table 1.

Table 1, Polyimides Conteining Carbonyl and Ether Groups

/8\ — 3\

A *
\c/Ar\ N

n
§ 6
Polyinides | PAA 9120 p1
Designation Ar _ Ar! (dL/g) Tg(°C)

 BTDA/1 m—@ | 1.2 239
ODPA/1 :@—o—@[ @g@.o_@ ‘.(;T_@'o.ss 224
PADA/L :[::[ : 1.1 273.5

- FIIMS

Polyemide acid films on plate gless were thermally cyclodehydrated to
form the polyimide by stage heating to 300 or 350°C. The polyimide
films resulted from the reaction of dianhydrides ODPA, BTDA, EFDA and
PMDA with )1 or 3 were yellow to orange, tough, flexible and transparent
Glass transition temperature (Tg) as determined by DSC on the cursd
films are listed in Table 1, A transparent orenge film of the ETDA/1
polyimide provided tensile strength of 131.5 MPa, tensile modulus of
2.65 GPs ond bresk elongation of 6~8% at 25°C. All film properties

of polyimides are listed in Table 2,

Table 2, Thin Film Properties of Polyimides

Polyimide Exposure Tensile Tersile Elongation at
. Strength (MPa) Modulus (GPa) Break (%)

BTDA/L none 131.5 2.65 6~8

30% NaCR (24 h) 116.2 .5

at 30~35°C

304 NeOH (50 h) 68.5 -6

at 30~35°C ' ,
ODPA/)L none 117.8 7
PHDA/l none 124.8 2,29 8
BTDA/S - none 123.5 : 8
BTDA/4 none 105.0 brittle
BTDA/S none 130.8 bristtle

* stage heating to 350°C
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It 18 noteworthy that the polyimide films of 1 presented excellent
property of resistance to alkalil. For example, the BTDA/1 polyimide
film reteined 116.2 MPa after 24 h in 30% aqueous sodium hydroxide

8t 30~35°C, while the 4,4'-0DA/PMDA (Kapton)

rotten.

THERMAL PROPERTIES OF POLYIMIDES

polyimide film was

The thermogravimetric behavior of the polyimides BTDA/) and ODPA/L

is showing in

Temperature °C.,

Figure 1,

T

}

Weight I1qss 4

l

Figure 1. Thermogravimetric Analysis of Polyimides

(BTDA/lrl_______

The corresponding temperatures
degrgdation are listed in Table 3.

, ODPA/l= —ee-- ) in air

and the weight loss after thermal

Table 3, Thermal Stability of the Polyimides’

Diamine ’l_f _g
Dianhydride PMDA BTDA ODPA EPDA BTDA
Initial Weight loss (°C) 68 98. 450 423" 63
2% Weight Loss (°C) 450 - 424 486 478 400
5% Weight Loss (°C) 503 ' 518 517
15% Weight Loss (°*C) 564 596 612
50% Weight loss (°C) 603 596 612
10.3% Weight Loss (°C) 548 483 558 556 536
* in air
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ADHESIVE PROFERTY

As adhesive, the coating of the precusor polyamic acid solution resulted
from the resction of BTDA with ) can be fabricated at 200°C under 0.14
MPa pressure. The tensile shear strength for Al/Al bonding was 31 MPa.
‘Polyemide scid solution of BTDA/L cen be filmed dirsctly on copper foil
with peel strength of ‘more than 1.3 Kg/cm. Polyimide PMDA/1 also provided
good sdhesive performence.

CONC LUSIONS

Polyimides containing carbonyl and ether grcups in backbone were prepared
by using a veriety of disnhydride and four new dismines. The potential
availability of the polyimides resulted from diamines 1 and 3 can be film,
moldings, composite materiels, coats snd adhesives.
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