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Abstract : Changes of surface polarity -and mechanical properties of polyimide films by
surface treatments were studied. Dry process with ammonia and wet process with aque-
ous 1M of KOH or dimethylamine were applied for surface treatment. The polyimide
films treated with ammonia, imidized from benzophenone tetracarboxylic dianhydride/3,3’
-methylene dianiline based poly(amic acid), were characterized by FT-IR to confirm
opening of the imide ring. Investigation of mechanical properties of surface treated comr
mercial polyimide films revealed that tensile strength and elongation were decreased by
the dry process. However, the tensile strength and elongation of surface treated polyim-
ide films increased in the case of wet process. The changes of contact angle was larger
compared to the dry process. The contact angle decreased to a great extent after wet
treatment using KOH solution.
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Fig. 1. Scheme of the imide ring opening In

PMDA/ODA polyimide film by ammonia treatment
at 30°C.
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Fig. 2. Scheme of the imide ring opening in
PMDA/ODA polyimide film by KOH treatment at
22¢C.
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Fig. 3. Schematic diagram of polyimide treatment
reactor with ammonia.
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Fig. 4. FT-IR spectra of BTDA/MDA based poly-
imide films;(a) Control, (b) 1M KOH treatment(22
C, lhr), and (c¢) 0.2M HCI treatment(22°C, 5mins)
after (b).
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Fig. 5. FT-IR spectra of BTDA/MDA based poly-
imide films;(a) control and (b) 1M dimethylamine
treatment(22°C, lhr).
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Flg. 6. FT-IR spectra of BTDA/MDA based poly-
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Table 1. Contact Angle Changes of Polyimide
Films by Wet Process Treatment Method
PMDA/

Treatment Condition ODA B(%DA];/ Pg)A
(Kapton H) priex

Control 70° 60°

Treated with 1M
KOH(22C, 1hr)

Protonated with 0.2
M HCI(22°C, 5mins) 40° 46°
after KOH treatment

Treated with 1M
dimethylamine 45° 52°
(227, 1hr)

17° 16°
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Fig. 8. Tensile properties of surface treated PMDA
/ODA polyimide film.
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