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Abstract: The soluble polyimides were synthesized from 3,4’-ODPA as an aromatic
tetracarboxylic dianhydride, Oryza-DA as a diamine monomer having a double bond and a bulky
hydrophobic group, and DDE as a diamine co-monomer. The thin films of obtained polyimides
were irradiated by UV light (Amax; 254 nm) , and the contact angles for the water decreased from
near 100° (hydrophobicity) to near 35° (hydrophilicity) in proportion to irradiated UV light energy.
From the result of contact angle measurements and the result of surface analysis such as ATR,
XPS and AFM, it is recognized that the hydrophobic groups on the polyimide surface decrease
and the hydrophilic groups such as a hydroxyl group generate on their surface. And, it is
speculated that aliphatic groups of the polyimide containing Oryza-DA is decomposed by UV
light irradiation.
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Figure 1. Synthe51s of Oryza-DA as the diamine monomer.

2015
55



HN
(x+y) %@O\%Q © 1) in NMP r.t. 24h
Y & * Oryza-DA

2) Pyridine Ac,0 in NMP
120°C 4h

3,4-ODPA 0
e >

DDE
Figure 2. Synthesis of polyimides based on 3, 4’-ODPA/Oryza-DA/DDE.
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Table 1. Properties of polyimides based on 3, 4’-ODPA/Oryza-DA/DDE

Monomer Polyimide
Anhydride  Diamine Molecular Weight ® Tdso" Tg°
mol% Mn Mw Mw/Mn | °C(in Air) °C(under N,) | °C(under N)
3,4-0DPA S;yr;;'e DDE
100 0 100 | 39100 75400 1.9 597 596 ND¢
100 10 90 | 33900 78900 23 538 546 263
100 25 75 [22700 51400 23 400 394 230
100 50 50 | 15900 46800 29 375 383 196
100 75 25 |[47600 186600 3.9 338 371 ND¢
100 100 0 10100 33200 3.3 349 363 189

a) Determined by SEC in NMP containing 10mM LiBr calibrated with a series of polystyrenes as a standard at 40°C. b) 10% weight loss
temperature measured bv TGA at a heating rate of 10°C/min. ¢) Measured bv DSC at a heating rate of 20°C/min. d) ND = Not Detecable
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Figure 3. UV irradiation energy dependence of
water contact angles of polyimides based on 3, Figure 4. Change of water contact angles by UV
4’-ODPA/Oryza-DA/DDE light irradiation under various atmospheres
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Figure 5.  Surface analysis (a) ATR spectra, (b) Narrow scan (Cis) of XPS, (c) Images of AFM.
And (d) NMR spectra of decomposition experiments
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