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Highly transparent cyclic olefin polymers are widely used as optical films, lenses, and photoresists etc.
However, further utilization to flexible electronic devices requires higher thermal and mechanical properties.
Here we report the introduction of imide crosslinker into cyclic olefin polymers. Polyamic acid salt formation
has limited the use of aliphatic/alicyclic diamines for polyimide synthesis. Reversible CO, protection of aliphatic
diamine/triamine was carefully investigated to avoid polyamic acid salt formation. The obtained
imide-crosslinked cyclic olefin polymer was colorless, and exhibited high Tg (~300°C) and mechanical property

(1.9 GPa). Branched and network polyimides were also prepared via reversible CO; protection.
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Table 2.1 Preparation of polyimide films and thermomechanical properties

entry crosslinker .feed ratit? (mol) . Tga) G”  Tisom”
Acid anhydride/Amine (°C) (MPa) (%)
1 DMS-A12 1/0.1 289 720 98
2 s-DMS-A12 1/0.1 292 1,200 98
3 s-DMS-A12 1/0.2 295 1,900 97
4 DMS-A12/ BATD 1/0.05/0.15 299 1,200 97

a) Tywas estimated from tan o curve at heating rate of 3°C/min.
b) G' was measured by dynamic mechanical analysis.
c) Transmittance at 450 nm was measured by UV-vis spectrophotometer.
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Fig. 2.1 (a) Image of transparent polyimide film (entry 3). (b) UV-vis spectra and (c) Dynamic mechanical

analysis of polyimide films.
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Fig. 2.2 'H-NMR spectra of model reaction in DMSO-ds (a) DETA (b) after
reacted with 2 eq SA (c) after reacted with 3 eq SA.
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Fig. 2.3 Image of polyamic acid solution (a)
CHDA 1.0 eq (b) CHDA 1.3 eq (c) CHDA 15 eq.
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Fig. 2.5 Dynamic mechanical
analysis of polyimide films.

Fig. 2.4 The image of
alicyclic polyimide film
using 1.3n dianhydride.

Table 2.2 Preparation of the coatings and thermomechanical properties

Feed ratio (mol o G

Entry Triamine Acid anhydride _ = ) (mol) . g
Triamine/Acid anhydride (°C) (MPa)
1 DETA CHDA 1/1.3 292 2,000
2 DETA CHDA 1/1.4 300 1,600

a) Tywas estimated from tan J curve at heating rate of 3°C/min.
b) G' was measured by dynamic mechanical analysis.
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