M. Suchanska?, R. Belka', E. Czerwosz?, P. Dluzewski?, J. Keczkowska'

1 Kielce University of Technology, 25-413 Kielce, al.1000-lecia P.P. 7
2Tele- &Radio Research Institute, 00-241 Warszawa, ul. Diuga 44/50
3 Institute of Polish Academy of Science, 02-668 Warszawa, al. Lotnikow 32/46
Corresponding author: r.belka@tu.kielce.pl

INTRODUCTION

During last 20 years many forms of carbon were discovered (nanoonions, carbonaceous foam nanocrystalline carbon). Variety form of carbon structures is the result

of different kind of a hybridisation. Carbon - palladium systems lead to a formation of nanoporous structure in which palladium nanocrystals are placed [1]. Such
material systems are interesting because of theoretical and practical point of view. For example an optical sensor or switch could be produce with this material. It is
widely known that palladium reacts with hydrogen forming palladium hydride [2]. Molecular structure of initial film is very important factor affecting on the final film
form after gas adsorption/ absorption process. We presents results of TEM and Raman studies of a molecular structure of C-Pd nonstructural films. Technology of

preparation C-Pd film is described in [1].

| SAMPLE PREPARATION

Physical Vapor Deposition Method (PVD) These films were obtained by PVD (Physical Vapor Deposition) method from

Substrate two separated sources was used: one source contained fullerene Cg, and

Table 1 List of the sample second contained palladium acetate Pd(C,H;0,),. Depending on kind of

substrates, temperature of sources, the rate of growth of nanostructures the
Sample Substrates

Fulleren number film obtained by PVD was composed of a carbonaceous matrix and Pd
silicon grains placed in it. Samples were studied with TEM and Raman
Pd acetate ZHA
‘ spectroscopy.

Investigated films were irradiated by focused laser beam (532nm) and different beam power density (0.5 — 50 kW/mm?2). Raman spectra were collected twice: during
irradiation using excitation power density the same as irradiation power density (1st process) and after irradiation using small power density 0.5mW/mm2?* (2nd
process).
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Fig.2. Raman spectra collected during irradiation using different power density

Changes of film’s structure were deduced from Raman spectra and Raman microscopy images obtained for area of interaction with laser beam. We found
that fullerenes characteristic band (1467,5 cm [3]) disappeared due to this interaction. This band intensity quickly decreases with the laser beam power
density increase. On the other hand D- and G -bands, characteristic for graphite — like structure [4], were created and their intensity have been increased. It
was found that an area of graphitization was about 3-4 nm. Changes of the width and wavelength of D — band (from 1325 to 1387 cm-1) were also observed
at different power density of laser excitation.

CONC IONS

Laser irradiation of PVD samples leads to change the structures from fullerene-like to graphite-like.
The relationship between power density and amorphisation degree (shapes of raman spectra) was noticed.
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