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ABSTRACT

Transmission Electron Microscopy (TEM) analysis of carbonaceous films that contain
palladium nanoparticles were carried out. These layers will be used in next-generation
hydrogen sensors. The investigated films were obtained in Physical Vapor Deposition
(PVD) and followed in Chemical Vapor Deposition (CVD) processes. For TEM analysis, cross-
sections specimen (lamella) of both samples (i.e. PVD and PVD/CVD) were prepared with
the usage of Focus Ion Beam (FIB). TEM analysis of the cross-sections determined the films’
thickness, which were ~200 nm and ~300 nm for PVD and PVD/CVD films respectively.
The greater thickness of the PVD/CVD films was associated with xylene decomposition
and consecutive formation of porous structure. Our studies allowed to obtain some
information about the distribution of palladium crystallites and porous carbon in the both
layers of Pd—C.

Furthermore, aggregation of small (~2 nm) Pd nanocrystallites around the larger ones
was observed for PVD and PVD/CVD films. In the PVD/CVD films a polycrystalline palla-
dium have been observed.

Copyright © 2012, Hydrogen Energy Publications, LLC. Published by Elsevier Ltd. All rights
reserved.
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- Introduction

The increased interest in films that contain metallic palla-
dium crystallites embedded in a carbonaceous matrix 1s
caused by the rapid development in the field of hydrogen-
based energy sources. As a result, many new methods of
obtaining hydrogen have been developed. Hydrogen can now
be obtained in many new processes, not only in standard
chemical methods such this [1] but also in the alternative
ones, thatis: alternative nuclear cnergy [2], geothermal energy
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3,4], reaction based of aluminum/sodium [5], wind energy (6]
or even energy from living organisms such as Citrobacter
freundii [7]. Everything indicates that hydrogen will become
one of the most important energy sources after the exhaus-
tion of oil reserves. Hydrogen and its compounds are already
widely used in many areas of technology, for example: in
Haber—Bosch process — the nitrogen fixation [8], in food
industry — hydrogenation [9].

The hydrogen and its compounds are not only used 1n
the industry, but also needed to be monitored in science.
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