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The inf luence of thermal anneal ing on the topography and

structure of carbon nanocomposite fi lms containing

pal ladium nanograins
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Summary': In this paper we present studies of an inf luence ol- an anneal i l lg process on a
topography and rnorphology of nanocomposite carbonaceous f i lm containing Pd nanograins.
These l i lrns were obtained by PVD ntethod and mocl if ied by deposit ion of DLC layer.
Topographical and morphokrgical properties of such f i lrns studied by SEM rvhi le applying two
SE,M rnodes ; SE and LABE. Changes due the tenrperature grorvth in topography of carbon
tnatrix ancl in sizes oiPd grains wcre fbund.

Kcvwords: carbonaccous-pal ladiurn t l lms. PVD rnclhocl , DLC f l lms

Introduction
The synthesis of Pd nanopaI1icles and their propeńies attract attention because of their

application in many devices such as hydrogen sensors and hydrogen storage systems.
Hydrogen is stored interst it ial ly in the octahedral vacancies of fcc-Pd nano-crystal l ine

rnaterial with the possibi l i ty of an anisotropic latt ice expansion in ! I l l  and !00] directions [].
Formation of PclH6Ts6due to hydrogen charging leads to an expansion of the latt ice conslant to
0.4049nrn instead of 0.3906nm in bulk-Pd [2].

Pd nanopanicles may be obtained in many ways such as PVD method, CVD method or
deconrposit ion of organometal l ic precursors.

In this paper we present method for preparatioll of Pcl nanograins placed in cart'ronaceous
l i lms. Such f i lms can be obtained on various substrates and can be used in many appl ications.

Results
Carbon nanocomposite l l lms containing pal ladir-rm nanograins (NC ti lms) were obtained

by physical vapor dcposition mcthocl. Thcse films were obtained on Si substrate covercd rvith
dianroni l- l ike carbon layer. The topography and morphology of these f i lrns were studied by SEM
and AFM nlethods. Thesę f i lms are o| lorv surface roughness and pal ladiurn nanocrystals are
disperse in their volurne. Our previous TEM studies shou'ed that size of pal ladium nanocrystals
are betrł,ccn 2 and 8 nnl depending on the PVD proccss paramr-ters [3]. In Fig. l  SEM iInage of
NC f i lm is presented. White objccts seen in this irnage are f ir l ler ite nanograins.
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Fig.l . SENl rnrage of NC f i lm

Thermal annealing of such tillns lead to the modification of lilnr topograpl"ry and to

agglomr-ration of small nanocrystals of palladium into a bigger objects protruding lronr the tllm

surface. Thcse e|tects arc impońant becaltsc ofthe superticial propcńics o|such f i lnls and al|gct

on the t l lnr sensit ivity torvard hydrogen.

In Fig. 2a,b SEM images in SE (secondary electron) and LABE (low angle backscattered

electrou) modes are shown.
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