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Abstract: The novel polyimides containing diazonaphthoquinone (DNQ) were
synthesized by polymer reaction from soluble polyimide having phenolic hydroxyl
group with 1,2-naphthoquinone-2-diazido-5-sulfonyl chloride. To prevent the
thermal decomposition (100 ~125 °C) of DNQ component, the low temperature film
formation process was developed (50 —70 °C). The surface wettability of above
polyimide film can be controlled from hydrophobicity to hydrophilicity by UV light
(A max: 365 nm) irradiation due to photoreaction of DNQ. This wettability changes
were accomplished by a short time (100 s, 170 mW/cm?2) UV irradiation.
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Scheme 1. Synthesis of HAB-DNQ polyimide.
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Scheme 2. Structure of F-HAB-DNQ polyimide and copolymer of HAB and ADBA-14
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Table 1.  Basic properties of polyimides before polymer reaction

Polyimide Molecular Weight ® Tdyo" T

Mn Mw  Mw/Mn | °C(in Air) °C(under N,)| °C(under N,)
HAB PI 22,900 59,400 2.6 335 364 269
F-HAB PI 11,700 28,200 2.4 341 355 151
HAB/ADBA14 (50/50 ) PI 17,700 73,100 3.1 375 398 235
ADBA14 6,500 9,900 15 431 414 198

a Determined by SEC in NMP containing 10mM LiBr calibrated with a series of polystyrenes as a standard at 40°C. » 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.
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Table 2.  Basic properties of polyimides after polymer reaction
. a b C
Polyimide ( reaction condition) Molecular Weight Tdio 19
Mn Mw Mw/Mn | °C(in Air) °C(under N,)| °C(under N,)
HAB-DNQ PI (80°C 16 h) 19,200 69,100 2.6 315 344 200
F-HAB-DNQ (PI80°C 16 h) 54,500 112,600 2.1 369 430 161
HAB/ADBA14 (50/50 ) P1 (80 °C 16 h) | 13,300 34,600 3.1 424 455 178

a Determined by SEC in NMP containing 10mM LiBr calibrated with a series of polystyrenes as a standard at 40°C. »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.

DNQ DOt # % 'THNMR, IR (ATR) 72 & CHRMHZRATZND, WI bt e flixfs
bivigholz, 22T, SECHIE LY @ FRIGE T FES/HERK L TND Z & 1300
ST2loh, EOWKH DNQ DI LD b DI EHERIL, RISHEEAEL L 7=, HAB R
U A X N 2 @5 RSO SEC s h# 2 LI TSR 7 (Figure 1). Z DGR, Rk
IRESCROGRERIER T D L RO RT 52 L2 SEC KVHBAL, SafFRISED
RS2 DNQ N LD S WKIGSRTHINLIZEE 2 BN % 80°C/16h & L, AKifgE%
D2, FIZ, KRV A I R CERIMRIBENC X 2 xbksEfilfs 02L&/~ 7-01, &0 1
BOGED A LTz EHERI S LD OSSR TR ONTEARY A I FiZERnE b K E
KD EWHRERPEBNZ (Figure 2).

100
E;
59 | —t—  HAB-PI
—F-HAB PI % i HAB-DNQPIr . t
280
—F-HAB-DNQUPI 1t g et HAB-DNQ PI50°C
@70 F s HAB-DNQPI80°C
-—F-HAB-DNQ PI 80 =
c 5
o 60
g
50
=
| | ' 40 L L L
17 22 27 32 0 5 10 15 20

Retention time (min)

Figure 1. SEC elution curve of F-HAB-

DNQ polyimide.
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Figure 2.

contact angle of HAB-DNQ polyimide.

UV irradiation energy dependence of water
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Figure 4. UV irradiation energy dependence of

Figure 3. UV irradiation energy water contact angle of HAB PI and
dependence of water contact angle of HAB/ADBA14 (50/50) PI

HAB PI and F-HAB PI
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