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Physical and Chemical Properties of Plasma Polymerized Allyl alcohol Thin Films
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Plasma polymerized polymers of allyl alcohol were deposited in the pulsed plasma

regime onto polyethylene foils and also onto aluminium deposited on glass. The

structure/property relationships of these samples were studied in dependence on the

plasma conditions such as duty cycle 0.1-1.0 (pulsed and continuous-wave power), and

pressure (5-30 Pa). Both, the chemical composition of the deposited films and their

physical properties were studied. The deposition time was adjusted to obtain a film

thickness of about 150 nm to check the effect of external plasma parameters on the

chemistry of deposited films.

The characterization of plasma thin polymer films is carried out by a broad combination

of different techniques and probes. Especially the holistic characterization by a

combination of physical methods which give information about the bulk behaviour of the

film like dielectric relaxation spectroscopy and the chemical characterization of the

functionality of the deposited films are necessary for practical applications where the

layer properties play an important role, e. g. for adhesive bonding layers. Such

applications demand sufficient strength and E-modul of the layer because shortfalls in

this regard cause a breakdown of the composite by 'weak boundary layers'.

For unambiguous identification of OH groups by XPS, derivatization with trifluoroacetic

anhydride (TFAA) was accomplished. By FTIR-ATR measurements the structure

behaviour of the deposited allyl alcohol polymers were investigated in dependence on

the plasma conditions.

About 90% of the OH groups (referred to allyl alcohol monomer) survived the plasma

polymerization process and were found in the resulting polymer deposit.
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