
Investigation of nanoparticle synthesis and thin film deposition in a 

aniline containing RF discharge  

C. Pattyn1, E. Kovacevic1, T. Lecas1, S. Perrot1, I. Stefanovic1,A. Dias1, 2, T. Strunskus3, J. 

Berndt1 

1 GREMI UMR 7344 CNRS&Université d'Orléans, Orléans, France 

2 Instituto de Plasmas e Fusão Nuclear, IST, ULisboa, Lisboa, Portugal 

3 Christian Albrechts Universität zu Kiel, Kiel, Germany 

 

Polyaniline (PANI) is a conducting polymer which has been widely studied during 

the last decades. Its high electrical conductivity and its chemical stability give this material 

a high potential for various applications such as electrodes for organic LEDs, 

supercapacitors, transistors, batteries, antistatic coatings for electronic packaging, or novel 

type of bio sensors.  

 This contribution deals with the study of a low pressure, low temperature 

capactively coupled discharge (13.65 MHz), operated in a mixture of argon and aniline 

vapour. In spite of a great number of papers dealing with the synthesis of polyaniline by 

means of low temperature plasmas (see e.g. [1,2]) the detailed mechanisms of the plasma 

enhanced aniline polymerization are still rather unknown. In our experiment, the discharge 

was monitored by means of several plasma diagnostics as mass spectrometry (HIDEN EQP 

1000 quadrupole mass spectrometer), high resolution in-situ Fourier Transform infrared 

spectroscopy (Vertex 70 from Brucker) and microwave interferometry (electron density 

measurement). One important result of these investigations concerns the formation of 

nanoparticles inside the plasma volume, a process that was successfully controlled by 

pulsing the discharge at specific frequencies. This control of the particle formation allows 

the production of particle deposits as well as the deposition of smooth ultra-thin films. The 

film growth was studied on different kind of substrates, ranging from silicon wafers to 

carbon nanotubes (CNTs), carbon nanowalls (CNW) or free standing graphene. Material 

diagnostics were carried out on these polymers and nanocomposites (using AFM, FTIR, 

SEM, XPS and NEXAFS), and correlated to plasma diagnostics. 
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