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Dienophile functionalized aluminium substrate based on atmospheric DBD
plasma polymerisation 
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Dienophile functionality is useful for different applications as Roucoules et al. showed

for reversible adhesion based on Diels-Alder reaction [1]. If the final aim of this work will

be a Diels-Alder reaction between functionalized aluminium and EPDM foils, here, the

objective of this paper is to present the development of the dienophile functionalized

aluminium substrate based on an atmospheric Dielectric Barrier Discharge plasma

polymer film deposition.

In the first step, atmospheric plasma coatings were performed in order to obtain

reactive anhydride or carboxylic groups on the aluminium surface. Two kinds of plasma

coatings were realized based on MAA polymerization and MAA-VTMS

(Vinyltrimethoxysilane) copolymerization. Processes have been optimized by varying

the gas nature (N2, He, Ar) and the duty plasma cycle. The layer chemistry was studied

by FT-IR analyses whereas the concentration of anhydride/carboxyl groups was

estimated by XPS.

In the second step, the functionalized substrates were immersed in an allyl-alcohol

solution containing an acid catalyst in order to perform the esterification reaction, i.e,

the reaction between the anhydride/carboxylic groups with the alcohol leading to the

alkene functionalized surface.

The study of the plasma coatings after water immersion revealed that MAA/VTMS layer

are the most stable one. Moreover, according FT-IR analysis, whatever the hydrolysis

rate of the anhydride in carboxyl groups, the alkene functionalization seems to occur as

the spectrum highlighted the appearance of characteristics peaks related to vinyl (1647

cm

-1 

- 994 cm

-1

) and ester (1169 cm

-1

) groups. A XPS fitting method has been developed

to confirm the vinyl group grafting. However, the MAA/VTMS ratio used for the plasma

coating has an influence on the reactivity of the surface.

[1] V. Roucoules et al., Proceedings 31st annual meeting of The Adhesion Society, Inc,

February 2008, Austin, USA.
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