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Comparison between single monomer versus gas mixture for the deposition of
primary amine-rich plasma polymers
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The deposition of primary amine-based plasma polymer films (PPFs) has attracted

great attention due to its potential for various biomedical applications, such as

biomolecule immobilization, cell colonization or biosensor development. In this

context, in order to better understand the growth mechanism of such coatings, this

work aims to investigate the impact of the precursor mixture on the plasma chemistry

and ultimately on the coating properties. PPFs are synthesized from both

cyclopropylamine (CPA) and ammonia/ethylene (NH

3

/C

2

H

4

) mixtures in low pressure

(2.7 Pa) inductively-coupled plasma discharges keeping the N/C ratio constant in the

precursor flow rate. The studied parameter is the power injected in the discharge. The

plasma phase is analyzed by in-situ gas phase FTIR and mass spectrometry, while

the coating properties are evaluated by FTIR and XPS combined with chemical

derivatization.

The results show that, in similar deposition conditions, the use of CPA allows a better

nitrogen incorporation in the film compared with the NH

3

/C

2

H

4

 mixture.This

phenomenon is attributed to the presence of C-N bonds in the CPA molecule, while

for the mixture, NH

3

 and C

2

H

4

 molecules and fragments do not react together in the

gas phase and are therefore incorporated separately in the layer, lowering the

probability to generate C-N bonds.

The composition of the plasma phase has therefore and logically a strong influence

on the layer growth but, from our set of data, it appears that it is necessary to consider

additional rearrangements in the layer to explain the higher content of some chemical

functionalities in the film, as for example alkyne groups, whereas this content is lower

in the gas phase, when comparing the two precursors.
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