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Preparation and Properties of BPDA/ODA Polyimide Films with
Micro-branched Crosslinked Structure

HAN Shuhao, ZHOU Han, WANG Jianhua, QI Shengli, TIAN Guofeng, WU Dezhen
(Key Laboratory of Carbon Fiber and Functional Polymers, Beijing University of Chemical Technology,
Beijing 100029, China)

Abstract: Taking 1,3, 5-tri(4-aminophenoxy) benzene (TAPOB) as crosslink agent, a micro-branched crosslinked
structure was constructed in 3,3’,4,4"-biphenyltetracarboxylic dianhydride (BPDA) and 4,4'-diaminodiohenyl ether
(ODA) polyimide (PI) film, and a series of PI films with different TAPOB content were prepared. The effects of
TAPOB content on the mechanical properties, thermomechanical properties, dielectric properties, and water
absorption were studied. The results show that the addition of TAPOB can improve the comprehensive properties
of BPDA/ODA PI films significantly. The existence of crosslinked structure is conductive to improve the
mechanical properties, decrease the coefficient of thermal expansion (CTE) and water absorption of the film, and
the micro-branched structure has a certain effect on reducing the dielectric constant.
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Fig.1 Preparation route of BPDA/ODA/TAPOB PI films
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Tab.1 Monomer composition of BPDA/ODA/TAPOB PI

films
iz BPDA ODA TAPOB
/mmol /mmol /mmol
BPDA/ODA/TAPOB-0 5.05 5.000 0

BPDA/ODA/TAPOB-0.05 5.05 4.925 0.05
BPDA/ODA/TAPOB-0.10 5.05 4.850 0.10
BPDA/ODA/TAPOB-0.15 5.05 4.775 0.15
BPDA/ODA/TAPOB-0.20 5.05 4.700 0.20
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Tab.2 Tensile properties and CTE of BPDA/ODA/TAPOB

PI films
% B AREERE Wi R WA R CTE
- /MPa % /GPa  /(x10°K™)
BPDA/ODA/TA-
173.5 59.3 2.96 40.44
POB-0
BPDA/ODA/TA-
178.6 57.8 3.04 39.43
POB-0.05
BPDA/ODA/TA-
180.3 52.1 3.09 37.93
POB-0.10
BPDA/ODA/TA-
191.9 46.8 3.12 34.73
POB-0.15
BPDA/ODA/TA-
181.3 36.6 3.30 32.13
POB-0.20
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Fig.2 TMA image of BPDA/ODA/TAPOB PI films
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Fig.3 Dielectric properties of
BPDA/ODA/TAPOB PI films
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Tab.3 Dielectric constant and dielectric loss factor of
BPDA/ODA/TAPOB PI films at 1 MHz
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Fig.4 Thermomechanical properties of
BPDA/ODA/TAPOB PI films
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Tab.4 T,and E',,. of BPDA/ODA/TAPOB PI films

A POt AR FE R A
BPDA/ODA/TAPOB-0 3.30 0.0053
BPDA/ODA/TAPOB-0.05 3.43 0.004 7
BPDA/ODA/TAPOB-0.10 3.46 0.005 2
BPDA/ODA/TAPOB-0.15 3.27 0.006 0
BPDA/ODA/TAPOB-0.20 3.45 0.005 6

3 T/C YIgh it BERE/MPa
BPDA/ODA/TAPOB-0 295.9 1619
BPDA/ODA/TAPOB-0.05 283.6 2056
BPDA/ODA/TAPOB-0.1 296.2 2094
BPDA/ODA/TAPOB-0.15 284.5 2576
BPDA/ODA/TAPOB-0.2 284.0 3055
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Tab.S Water absorption rate of
BPDA/ODA/TAPOB PI films

(IS WK%
BPDA/ODA/TAPOB-0 2.13
BPDA/ODA/TAPOB-0.05 2.08
BPDA/ODA/TAPOB-0.10 2.01
BPDA/ODA/TAPOB-0.15 1.92
BPDA/ODA/TAPOB-0.20 1.85
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Tab.6 Four grades of PI film performance

AT 55 2%
PEfE S8
1 2 3 4
R IK CTE
40~50 30~40 20~30 10~20
(LT)  /(x10°K™)
A
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&
WKH /%  2.5~30 2.0~25 1.5~20 1.0~1.5
(LA)
R R
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(HT) /MPa
AR WA
2~25 3~35 35~4 4~45
(HM) /GPa
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Fig.5 Performance evaluation of micro-branched

crosslinked PI film and pure PI film
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