Polymer(Korea), Vol. 37, No. 4, pp. 547-552
http://dx.doi.org/10.7317/pk.2013.37.4.547

ofo|:-dSF&to] Oef=LE =d

MEL) BEEA MESY
s pE=X U HE 54 AT

NG
=]
In

>
u
s

OIXIS - 2 - ojMy - gl

oAt &-8-35twt
(201393 59 3¢ H, 20139 59 239 54, 201393 59 23 A9

Preparation of Aminosiloxane-grafted Poly(imidesiloxane) Copolymer and its
Morphology and Adhesive Properties in Film
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Abstract: Polyimide (PI) containing carboxyl functional group was prepared and reacted with diaminosiloxane during
high temperature film casting. The morphology of resulting film was observed by using transmission electron microscopy
(TEM) and energy dispersive X-ray spectroscopy (EDX), which revealed that globular 100 nm-sized PI domains and
continuous polysiloxane phase were formed. X-ray photoelectron spectroscopy (XPS) study indicated that air-film inter-
face mainly consisted of polysiloxane blocks. Poly(imidesiloxane) thin layer was thermostable until 400 °C and its pres-
sure-sensitive adhesive property was retained up to 300 °C. The comparative experiments revealed that grafting between
carboxyl groups of polyimide and aminosiloxane was crucial for formation of microdomain structure and pressure-sen-
sitive adhesive property.
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M=Z. 44-(hexafluoroisopropylidene)diphthalic anhydride
(6-FDA), 2,2-bis(trifluoromethyl)-4,4'-diaminobiphenyl (TFDB)
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7171 Y 24, Transmission electron microscopy(TEM)
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Scheme 1. (a) Reaction scheme for polyimide containing carboxyl
group; (b) grafting and cross-linking of polyimide with diaminosi-
loxane (R=hexafluoropropyl, R'=(2,2"-bis(trifluoromethyl)) biphenyl).
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Figure 1. IR spectra for the analysis of the surface of poly(imi-
desiloxane) copolymers.
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Figure 2. TEM image and EDX analysis of poly(imidesiloxane)
film: The sample was prepared through cryomicrotoming the frac-
tured section of the film after I, staining.
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Figure 3. XPS analysis for poly(imidesiloxane) film and quantita-
tive estimation for C and Si contents.
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Table 1. Various Combination of Polyimide-Siloxane

Adhesive

Pl Weight ratio of property Phase
PI/Polysiloxane (g/inch) separation
1:2 12 Microdomain
6-FDA/ 1:4 9 Microdomain
TFDB/DABA Liquid
<1:6 N/A polysiloxane
phase
Liquid
6-FDA/TFDB 1:2 N/A polysiloxane
phase
6-FDA/ . .
ODA/DABA 1:2 N/A Bulk separation
PMDA/TFDB/ . .
DABA 1:2 N/A Bulk separation
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Figure 4. TGA thermogram of poly(imidesiloxane) copolymer.
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Figure 5. Peel strength of Kapton® film-attached PSA layer depend-
ing on temperature.
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