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Abstract: The soluble polyimides were synthesized from 3,4’-ODPA as an aromatic
tetracarboxylic dianhydride, 3C,,-PEBPDA having three long-chain alkyl groups, phenylester
(PE) and benzophenone (BP) units as a diamine monomer, and DDE as a diamine co-monomer.
The thin films of polyimides were irradiated by UV light (Amax; 254 nm) , and the contact
angles for the water decreased from near 100° (hydrophobicity) to near 50° (hydrophilicity) in
proportion to irradiated UV light energy. From the result of surface analysis such as ATR and
XPS, it is recognized that the hydrophobic long-chain alkyl groups on the polyimide surface
decrease and the hydrophilic groups such as a hydroxyl group generate on their surface.
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Figure 1. Synthesis of 3C,,-PEBPDA (Phenyl Ester Benzophenone Diamine
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Figure 2. Synthesis of polyimides based on 3, 4’-ODPA/3C,,-PEBPDA/DDE
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Figure 3. UV irradiation energy dependence of water contact angles of polyimides based on
3, 4’-ODPA/3C,-PEBPDA/DDE
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Figure 4. Surface analysis of polyimide films based on 3, 4’-ODPA/3C,-PEBPDA/DDE.
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Table 1.  Elemental analysis of polyimides based on 3, 4’-ODPA/3C,,-PEBPDA/DDE by XPS

Radiation Contact Elemental Analysis based on XPS®
Polyimide Sample ~ Energy® Angle®) C (%) O (%) N (%)

J) (0) Theo. Obsd. Theo. Obsd. Theo. Obsd.

34-ODPA/ 3Cy-PEBPDA/DDE 0 89.4 736 815 209 17.3 6.1 1.3
(100/0/100) 8 81.3 73.6 701 209 253 6.1 4.6
3,4-ODPA/ 3C,-PEBPDA/DDE  Q 103.5 743 827 20.2 15.2 55 21
(100/10/90) 8 509 743 71.0 20.2 234 55 5.7
3,4-ODPA/ 3Cy-PEBPDA/DDE 0 100.8 79.5 77.8 17.7 184 2.8 3.8
(100/100/0) 8 88.9 795 687 17.7 27.8 2.8 3.5

a) UV light irradiation (A max;254nm, 0-8J) at 25°C. b) Water contact angles (deg) using contact angle meter (Eximer inc.,SImage). c) XPS measurements
were carried on XPS-APEX (Physical Electronics Co. Ltd.) with an Al K, X-ray source (150W). Chamber pressure; 10°-10°Pa, take-off angles; 45deg.
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