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Aerosol-Assisted Pulsed Dielectric Barrier Discharges:  A new route to
synthesize tunable catechol-bearing thin films
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Since the discovery of the versatile chemistry of catechol from the study of the

remarkable adhesion of mussel, numerous catechol-based polymers have been

synthesized, mainly from wet chemical techniques, and successfully exploited for the

production of advanced materials for biomedical or energy applications.

In previous work, we reported the plasma deposition of catechol-quinone functional

layers using a Liquid-Assisted PECVD (LA-PECVD) approach. 

[1, 2]

 It was also shown

that LA-PECVD has limited action possibilities for controlling the morphology and

chemistry of the deposited layers. 

[3]

 As a result, the potentialities of an

Aerosol-Assisted Pulsed Dielectric Barrier Discharge (AA-pulsed DBD) process were

investigated for the simultaneous synthesis and deposition of tuneable

catechol-bearing thin films.

In this presentation, we will show how the tuning of the electrical parameter led to the

deposition of coatings with different chemistry, morphology and deposition rates. In

this aim, the electrical discharge was operating in a pulsed mode with ON-time (t

ON

)

ranging from 1 to 15ms and a fixed 15ms OFF-time (t

OFF

). The layer chemistry was

investigated by combining bulk analytical analyses, such as FT-IR and UV analyses,

and surface analyses, such as XPS. In addition, to accurately estimate the catechol

content in the deposited film, a novel analytical technique, based on potentiometric

measurements, has been developed and will be presented. Secondly, in an attempt to

determine the optimal t

ON

/t

OFF

 ratios to maximize the catechol functional group

retention in the deposited film, the influence of various t

OFF

 duration on the layer

property was investigated.

Finally, a comparison between the traditional polydopamine method and the AA-

pulsed DBD’s one will be done, highlighting the usefulness of the novel dry plasma

route.
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