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Surface modification on flexible substrates for their electroless deposition
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Optimization of the interactions at interfaces between different materials
is feasible to form high performance composites. In this study, the surfaces of polymer substrates
were modified by UV-irradiation and LbL-assembly of polyelectrolyte multilayer thin films, and then
metal films were electrolessly deposited to form the stratified structure,
polymer-substrate/multilayer/metal-film. We found that enhancing the compatibility of the
components at the interfaces in the stratified structure plays an important role in increasing the
performance of the metal films. In addition, a weak boundary layer should not be formed in the

stratified structure.
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Tablel. Adhesion of electrolessly deposited Ni films and contact angles for

surface-treated PEN and PET substrates

Substrate and condition of surface treatment

Adhesion of Ni film2

Contact angle

(deg)®
PEN as-received - 80
PEN, Plasma, for 1 min Adhesive <10
PEN, UV/ozone (172 nm), for 20 min Not adhesive 24
PEN UV/ozone, (185, 254nm), for 25 min Not adhesive 19
PEN, UV (254 nm), for 25 min Adhesive 17
PET as-received - 83
PET, Plasma, for 1 min Adhesive <10
PET, UV/ozone, (172 nm), for 20 min Not adhesive 44
PET, UV (254 nm), for 80 min Not adhesive 17

2 Adhesion between Ni film and PEN and PET substrates evaluated through a peel adhesion test.
b Contact angles against a water droplet.
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