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FTIR studies of nanostructural C-Pd films
= for hydrogen sensor applications
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MUROERE The studies of molecular structure of C-Pd films

Nanocomposite C-Pd films with porous structure and palladium nanograins placed
in a carbon matrix are promising materials for hydrogen sensor applications. It

is connected with films' high surface area and highly selective hydrogen ;D‘ alumina - IB'agds connfec:etgcvzghsa presfer)ce 02
adsorption/desorption properties of palladium nanocrystals. 8 @Sy paTiacium acetate (C=0) symmeiric an
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Fullerene Cy4o and palladium acetate (Pd(OAc),),
evaporated from two separated sources, were
used as precursors of carbon and palladium in this

also visible in these spectra: two bands
regarding fo symmetric and asymmetric
stretching vibrations of Si-O (on quartz
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process. Films composed of palladium nanograins . 007 : : : substrate) and the absorption band of Al-O
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were obtained in this way. range (for alumina substrate).
6 substrate pieces (alumina and quartz) were Fig 1. FTIR spectra of C-Pd films g
placed on different positions in relation to sources. ) deposited on different substrates
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The influence of the position of the substrate on the structure of C-Pd films

> Analysis of FTIR spectra regarding C¢, band (1183cm™) |

00035 enables to study the influence of the substrate position

in PVD process on the film's thickness.

» In the central positions (positions 2, 3 and 4), placed

nearer the Cy, source, the highest amount of fullerene

is deposited. It means that the thickness of C-Pd films

t deposited on the central substrates is the highest.

00015 > It is confirmed by the results obtained from UV-Vis
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Fig 2. FTIR spectrum of C-Pd film  Fig 3. Intensity of the C¢, band (1183cm?) >Closer location of the substrate to the source causes Fig 4. UV-Vis spectrum Fig 5. Infensity of the Cqo band (345nm)

as a function of substrate position higher‘ thickness of the C-Pd film. of C-Pd film as a function of substrate position /
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The influence of parameters of PVD process on the structure of C-Pd films
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Table 1. Parameters of PVD process = 72 = ngm Table 2. Results of TG analysis
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Fig 6. FTIR spectra of C-Pd films - ” ) ) )
e Eifferem conditions The results of thermogravimetry analysis confirm

R that the content of fullerene in C-Pd film
The FTIR spectra of samples obtained in PVD process with different distance between Tre dagraases wiﬂ(r)\ the in(::rease of di;'rance bel'rween

sources and substrates show that the intensity of bands regarding to palladium acetate Fig 7. Thermogravimetry analysis of sources and substrates. It is propably connected
and fullerene decreases with the distance. Decrease of infensity of C¢o band (1183cm?) sample 2C-Pd in argon atmosphere with higher molecular mass of fullerene (720u)
is stronger than decrease of Pd(OAc), bands. It can be caused by the increase of the compared with palladium acetate (224u).
decomposition degree of both compounds. On the other hand decrease of films'
thickness also causes decrease of all bands intensity. /
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Application of C-Pd films as hydrogen sensors

= Pd(OAC), Sample 4C-Pd
s, 002 J N\ Coo
Vil B, R @ i il Son v Sample 5C-Pd can be applied as active layer in
Sample PesiS e 7 E . 6 H, sensor because it is sensitive toward
= _ Sbeeh hydrogen presence. Hydroggn quosphere
4C-Pd not conducting 5002 5 T4 causes the increase of C-Pd film's resistance
8 Ceo o whereas in absence of H, it decreases (Fig. 9).
5C-Pd 21,8ka T ™ W N s The increase of the resistance is connected
§qu000 - _" ::z;z:‘zn to a formation of PdH, which conductance is
Wavenumber [cm] : lower than metallic Pd. The decrease of the
Fig 8. FTIR spectra of C-Pd films 0 200 2000 5000 film's resistance is caused by the
obtained in different conditions tlel decomposition of PdH, during H, desorption.
Differences in conductivity of C-Pd films synthesized in different conditions can be Fig 9. Changes of resistance of C-Pd
explained applying FTIR spectra analysis. In spectrum of sample 4C-Pd acetate il 2 el g2 ez

characteristic bands are found whereas in sample 5C-Pd these bands are not observed. So,
we can conclude that palladium acetate in sample 5C-Pd had to be decomposed to Pd
nanocrystallites. These metallic grains cause the increase in conductance of this sample. Y,
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> FTIR spectroscopy is powerful technique in quality measurements of E INNOVATIVE ECONOMY %m{gﬁ“za“cﬁ"k‘“m

nanocomposite C-Pd films to determine their composition and molecular structure

> FTIR spec'rr‘qscopy enables to s1'|'.|dy f he influence of ‘rechnologi;al panamerens This project is co-financed by the European Regional Development Fund within the Innovative
sz:ZVD SYHTTS'S process on C-Pd films' molecular structure deposited on Economy Operational Programme 2007-2013 No UDA-POI6.01.03.01-14-071/08-06.
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