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Development of Debondable Adhesives Utilizing Photo-induced Decrosslinking and
Polarity Alteration
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We have developed adhesives composed of photolabile crosslinking units
and/or side-chains whose polarity can be altered photochemically.
We could not prepare polymers bearing such side-chains due to unstable properties of the monomers
that involve polarity-alternable units. However, we succeeded in the preparation of some novel
photolabile crosslinkers which could be incorporated in networked polymers. The adhesive force of
the polymers reduced on irradiation with UV and visible light. We confirmed the degradation
properties by using a photorheometer.
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Fig. 1. Schematic diagram of photorheometer.
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Fig. 2. Changes of difference IR spectra between
non-irradiated and 254-nm irradiated films of
p(TBzM-MA). Substrate: CaF,. Numbers in
the figure show irradiation energy and
wavenumber of peak tops.  Film thickness: 5 um.
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Fig. 3. Thickness changes of a) p(DBzM-MA)
and b) p(TBzM-MA) films after soaking in THF as
a function of irradiation energy at 254 nm. Film
thickness before soaking: 5 pm.
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Table 1. Molecular weights of soluble fractions
of polymers in THF.

Polymer  Irradn. (J/cm?)  Mn?®  Mw/Mn?
pMAP 0 57,600 5.63
pMAP 45 34,100 6.07
p(DBzM-MA) 45 58,900 5.04
p(TBzM-MA) 45 44,400 4.38

a) From SEC with THF eluent and polystyrene
standards.
b) MA homopolymer.
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Fig. 4. Changes of 180° peel strength of PSAs
obtained by photo-curing as a function of
irradiation time with a medium pressure Hg lamp.
Film thickness of PSAs: 30 um.
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Fig. 5. Viscoelastic parameter changes for a)
BA/TBzM/ITX = 100/0.1/0.1 (mol/mol), b)
BA/TBzM/ITX = 100/0.1/0.1 (mol/mol) in ethyl
acetate (monomer 20 wt%), ¢) BA/TBzM/ITX =
100/0.1/0.01 (mol/mal), and d)
BA/TMPTMA/ITX = 100/0.1/0.01 (mol/mol) on
irradiation at 365 nm in a photorheometer. Gap
of pararrel plates: 50 pum.

L
0 50

L
100

150 0.1

Irradiation time (min)

Fig. 6. Changes of viscoelastic parameters of
PU on irradiation with 365 nm LED light. Film
thickness: 3 mm.
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