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NANOSTRUCTURED MATERIALS K-/

The basic and applied research in the Department for Nanostructured Materials includes ceramic
materials, metals, intermetallic alloys and minerals. Our research encompasses conventional
processing as well as the development of new technologies and methods for preparing new materials #
withnovel properties. It includes experimental and theoretical investigations of structures, analyses
of chemical compositions at the atomic level, and measurements and calculations of physical |
properties, all of which help us to improve the properties of micro- and nanostructured materials.

In 2012 we were awarded the EU FP7 project “Replacement and Original Magnet Engineering Options” (RO-
MEO) in which we are the coordinator and an active research group in grain-boundary engineering (GBE) and the
characterization of magnets using magnetic-properties measurements and high-resolution electron microscopy
on the nano and atomic levels. The project has two goals: firstly, decreasing and/or completely avoiding the use of
heavy rare earths in Nd-Fe-B high-energy magnets and, secondly, inventing new magnets that will have properties
between ferrites and high-energy magnets based on rare earths and transition metals.

_
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We began to work on another EU FP7 project, Nanocrystalline Permanent Magnets Based on Hybrid Metal- Prof. Spomenka Kobe
Ferrites (NANOPYME), which will focus on developing new permanent-magnet materials that fill the gap between
conventional ferrite magnets and high-energy, rare-earth-based Nd-Fe-B and Sm-Co-based magnets. The department
is responsible for producing nanoscale powders and for technology transfer to industry.

As part of our work on improving the corrosion-resistance properties
of bonded and injection-moulded rare-earth-based magnets we have coated
Nd-Fe-B melt-spun powders with Si0, and Al,0, using the sol-gel technique.
Highly accelerated stress tests were conducted to compare the corrosion prop-
erties of the ribbons. The compositions and microstructures of the ribbons
and surface layers were determined by AES, XPS, Raman spectroscopy, SEM
and EDS. The magnetic properties were measured with a vibrating-sample
magnetometer. Both the Si0, and ALO, coatings resulted in superior corro-
sion resistance and magnetic properties. This technique should expand the

In 2012 we began our role as coordinators of
the EU FP7 project "Replacement and Original
Magnet Engineering Options" (ROMEO). The
project aims to reduce the dependence of
European industry on expensive and erratic
supplies of rare-earth raw materials, primarily
from China.

range of use of Nd-Fe-B bonded magnets to applications with temperatures as high as 110 °C and 90% humidity.
Our work on the hydrogenation of amorphous rare-earth-based hard-magnetic amorphous materials was
focused on studying the effects of a range of hydrogen pressures and temperatures on the magnetic and structural

changes in Nd-Fe-Al alloys with compositions close to Nd Fe, Al ,
diffraction and transmission electron microscopy.

using vibrating-sample magnetometry, x-ray

In collaboration with the Department for Inorganic Chemistry we managed to coat Nd-Fe-B melt-spun rib-
bons with a thin (3 nm) layer of DyF, using an innovative fluorolythic sol-gel reaction with Dy-isopropoxide as a

precursor. The powder will be used as a basic material for bonded magnets
with improved coercivity.

Nano-dimension, intermetallic, hard magnetic systems of Fe-Pd and Co-
Ptwere electrodeposited and investigated for their magnetic shape memory
(MSM) effect (Fe, Pd, ) in a national project with the NIC and as part of an
MNT-ERA-NET project, and due to their potential for use in perpendicular
recording (Co-Pt). Since the MSM effect is composition sensitive, an electro-
chemical kinetic study of the Fe-Pd deposition was made on flat and porous
templates. It was found that the deposition of both ions is irreversible and
diffusion controlled, with the diffusion and kinetics being faster on the flat
electrode. Based on the obtained parameters pulsed-plated conditions for
achieving Fe, Pd, nanowires with constant composition were proposed.
Deposited Fe, Pd, nanowires had a face-centred tetragonal crystal structure,
which was successfully transformed to a face-centred cubic structure via

We successfully used electrophoretic deposition
as a method to effectively coat the surface of a Nd-
Fe-B sintered magnet with Dy(Tb)F, powder and
achieve 30 % higher coercivities with an optimized
amount of expensive heavy rare earth (Fig. 4).

thermal z'mneal'ing and quenching, which is t'he basis for t.h'e MEM effect. Figure 1 Meleorite Jesenice. (a) Typical porphyritic olivine chondrule
For the biomedical purposes the Fe-Pd nanowires were additionally coated  and (b) porphyritic olivine chondrule containing relict olivine grain
with 8i0,, which increases their functionality. Co-Pt nanowires with different  (marked by arrow). Transmitted light microscopy, crossed polars.
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Figure 2: Bond formation between the surface of a doped DLC and

hydroxy acid or benzene.

Figure 3: The SITE-SiCf/SiC plate

aspect ratios were electrodeposited into porous alumina templates. It was

found that the direction of the magnetization easy axis can be tailored from

parallel to perpendicular, taking into account all the involved anisotropies.

j‘ The magnetic force microscopy study revealed that by increasing the aspect

o~ ratio, the Co-Pt system transforms from a mono-domain to a multi-domain

structure, leading to a coercivity reduction for high aspect ratios. The

ability to tailor the easy magnetization axis direction finds applications

in perpendicular recording, since more information can be stored in a
perpendicular geometry.

In our research on magnetocaloric materials based on Gd,(Si,Ge), we
found that the microstructure has a large effect on the magnetic properties.
The orthorhombic-monoclinic structural change, which occurs under the
influence of an external magnetic field, usually happens at a field below 1
Tesla. If we modify the microstructure with small substitutions of iron and fast cooling of the melt, we modify the
microstructure in such a way that the structural change occurs at higher magnetic fields. It was also found that
for a correct calculation of the magnetic entropy change from the magnetic data one has to use thermo-magnetic
data measured at a constant magnetic field.

In the research on intermetallic magnetocaloric materials based on amorphous iron alloys with added transition
metals we want to achieve a compromise between a high magnetocaloric
effect and a low magnetic ordering temperature. Adding metals usually
increases the magnetocaloric effect, but also increases the magnetic ordering
temperature much above room temperature. We focused our research on
adding nickel to the alloy Fe i Zr, Cu (x=0-8) and achieved a remarkable
increase in the magnetocaloric effect with a modest increase in the magnetic
ordering temperature.

MgH -based systems have the highest potential to be used as hydrogen
storage material. The DOE goal for 2015 is 4.5 wt.% of H, whereas pure MgH,
yields 7.6 wt.%. However, the sorption kinetics is very slow, which restricts
its application either in hydrogen fuel-cell powered vehicles or NiMH bat-
teries. Therefore, numerous attempts are performed worldwide to improve
sorption kinetics by the addition of various dopants, i.e., pure transition
metals (and rare earths) in nano-from, their alloys, oxides, carbides and
halogenides, via surface modification using gentle planetary milling in order
to achieve a catalytic effect. Most of these additives improve the sorption
kinetics and as expected lower the capacity, as well. Nevertheless, to the
best of our knowledge there are no reports in the literature about using quasicrystals of any kind or any system for
this purpose. Thus, we prepared icosahedral Ti-Zr-Ni-based quasicrystals and mixed them with commercial MgH,
and ball-milled the mixture for several hours. In parallel, we milled pure MgH, in order to eliminate the effect of
particle size reduction on the kinetics. Using mass spectrometry we found a 60°C lower temperature of hydrogen
desorption after 36 hrs of milling in the case when (5 wt.%) quasicrystals were used as compared to pure MgH,.

DHLC 4 beetpenes

Within the European fusion programme, in which
we have already collaborated for eight years, the
most important result is the optimisation of the
SITE-P process developed in our laboratory. The
process involves the electrophoretic infiltration/
deposition of SiC powder to fill the voids within
the SiC-fabric and enables the fabrication of a
3-dimensional SiCf/SiC composite for the first-
wall blanket in future fusion-power plants.

In 2012 we modelled the absorption molecules present in lubricants at
the DLC surface and found that the strongest bonds were formed between
the metallic dopants from the DLC and the oxygen atoms from the mol-
ecule COOH or OH groups (Fig. 2). On the basis of ab-initio calculations
we determined the most probable muon stopping-sites in some complex
magnetic systems. We also worked on the implementation of the density-
matrix-renormalization-group method (DMRG).

Within the European fusion programme, in which we have already
collaborated for eight years, the most important result is the optimisation
of the SITE-P process developed in our laboratory. The process involves the
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electrophoretic infiltration/deposition of SiC powder to fill the voids within
the SiC-fabric and enables the fabrication of a 3-dimensional SiC,/SiC composite for the first-wall blanket in future
fusion-power plants. We demonstrated the possibility of up-scaling the process and have fabricated a set of samples
for mechanical characterisation. Special attention was paid to an increase in the thermal conductivity of the com-
posites by microstructural control. As a result, high values were achieved, i.e., 60 W/mK at room temperature and
30 W/mK at 1000 °C, which places the SITE-SiC/SiC among the best related materials (Fig. 3).
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Electrophoretic deposition was also used in the fabrication of a SiC-based ceramic composite reinforced with
carbon nanotube (SiC-CNT), where we achieved a homogeneous distribution of CNT within the ceramic matrix. A
comprehensive study of the electrokinetic properties of suspensions also resulted in the successful electrophoretic
deposition of bulk parts of thermoplastic polymer polyether-ether-ketone
(PEEK), which is a topic of research in collaboration with the Mechanical
Engineering Faculty, University of Ljubljana. The same process has also been
tested as a method for coating metallic gears with PEEK (collaboration with
the Mechanical Engineering Faculty, University of Maribor).

In the frame of research of materials for use in medicine, we continued
the study of the properties of Ti0, coating on a Ti ALV alloy formed by a
hydrothermal treatment of the alloy. It was confirmed that the thin crys-
talline (anatase) coating significantly reduces the leaching of aluminium
and vanadium ions from the alloy, improves the wetting and contributes
to improved bone attachment. Special attention has been paid to the
photocatalytic properties in correlation with the bacteriostatic behaviour
(BioTiNet, FP7-ITN).

Results of the research of bioactive glass, which was developed within
the scope of the FP6-IP-SME project “Meddelcoat”, have been published in

International Orthopaedics, where the observed beneficial effect of a bioac- o 2@ 4 Fopbpedpomd -
tive glass coating on a metal implant on osseointegration was presented. The R : : ' LI
research of bioactive glass was also carried on within an informal collabora- . 70f 4744 : g - b
tion with Educell d.o.0., where bioactive glass has been studied as a candidate ; 6ol WDS - 12 kV
material for use in bone-tissue engineering regeneration. The effect of powder -3 A Fe
and sintered bioactive glass on cells has been evaluated and compared. In i— o1 B Nd
addition, research with bioactive glass in the form of a paste or gel for the .2 40 @ Tb
reduction of dentine hypersensitivity after professional teeth bleaching was g a0k
started as an informal collaboration with Dental Studio (Fig. 5). § " oo Wooem

Within the frame of the COST action NAMABIO “From nano to macrobio- 3 T =5y
materials (design, processing, characterization, modelling) and applications 10} S
to stem cells regenerative orthopaedic and dental medicine” a collaboration 0 e i T ..?-‘ —

was established with a world-leading research group in the field of tissue

3 4 5
Distance (um)

engineering at the University of Minho in Portugal. A set of biodegradable Figure 4: Core-shell structure of the grains in Nd-Fe-B magnels and
and bioactive nano-composite scaffolds was prepared and characterised. The  WDS analysis, which shows the Tb distribution that contributes to the

composite scaffold, supposed to be used as a cell-support in the regeneration  coercivity improvement of 30%.

of large osteochondral defects, is composed of natural polymer (gellan gum)

reinforced with nanoparticulate bioactive glass powder. With the addition of bioactive glass we achieved bioactivity
(precipitation of hydroxyapatite in body fluid) and favourable biodegradation, which are both important for new
bone formation. A significant improvement of the mechanical properties was also observed: Young’s modulus was
five times higher for the composite material than for biopolymer material alone. This is ascribed not only to the
presence of particles but also to the increased concentration of calcium ions, allowing the more intensive cross-
linking of monomer gellan gum molecules (Fig. 6).

In the field of ZnO-based varistor ceramics we studied the influence of the Bi,Ti,0,, (BIT) addition on grain
growth and microstructure development. A homogeneous microstructure development was achieved during the
rapid release and efficient distribution of TiO,, which triggered the formation of inversion boundaries (IBs) in ZnO
grains. It can be achieved by instant decomposition of the BIT to TiO,-rich Bi, 0, liquid phase in samples suddenly
exposed to temperatures above 1100°C. The results are important for the development of varistor ceramics with
very low breakdown voltages below 50V/mm.

The development of thick-film varistors was focused on studying the influence of organic vehicles and the amount
of added varistor powder filler on the rheological characteristics of pastes and their screen printing performance.

Simple and cheap low-temperature hydrothermal synthesis at 90°C enabled the preparation of ZnO films with
high optical transparency over 80% and a low resistivity. For the growth of a smooth, dense and highly (0001)
oriented polycrystalline ZnO film from a solution of Zn-nitrate during the addition of Na-citrate a proper nucleation
layer of ZnO on glass is required. The formation of a ZnO nucleation layer and the influence of its characteristics on
the growth and optical properties of the ZnO films were studied. A highly homogeneous and continuous nucleation
layer of well-connected ZnO grains with sizes from 30 to 100 nm, which enable the hydrothermal growth of a highly
transparent ZnO film, can be prepared from a Zn-acetate layer with a thickness of at least 90 nm at temperatures
of calcinations between 350 and 600°C. The higher is the number of the ZnO nuclei per unit area, the thinner the
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ZnO0 film with higher density, superior (0001) orientation and hence higher transparency can be obtained in hy-
drothermal growth. At lower thicknesses of Zn-acetate layer and higher calcination temperatures a discontinuous
nucleation layer formed from larger and separated ZnO grains, resulting in a poorly textured and porous ZnO film
with a low optical transparency. Economical ZnO films can replace transparent-conductive ITO (In-Sn-0) films
with rare and hence expensive In, which nowadays dominates in technologies of flat-panel displays and solar cells.

We continued with a study of the nucleation and crystallization of ZnO nanoparticles using electron microscopy
and SAXS (small-angle X-ray scattering) and explained the mechanisms of crystallization and the transformation
of zinc-hydrocincite to zinc oxide.

In collaboration with the company VARSI we continued the development
of nano-varistors and special varistors with a high stability of leakage current
under a dc field for applications in the overvoltage protection of renewable
i energy systems (solar panels and wind-turbine generators).

The development of oxide thermoelectric materials of n-type was
focused on studying the influence of composition and firing temperature
- on the formation of the phases in the (Zn0) In,0, homologous series,
microstructure, structure and consequently thermoelectric characteristics.
In the development of p-type thermoelectric materials the preparation of
highly textured samples of Ca,Cu,0, compound was studied and its synthesis
using spark plasma sintering (SPS) method. A Z-meter was constructed for
measurements of the thermoelectric characteristics up to a temperature of 1000K. The first test measurements
of our samples up to temperatures of 750°C were made and the obtained results are comparable with the results
obtained on commercial instruments.

Within the investigation of other potential thermoelectric materials we synthesized n-type thermoelectrics based
on 8tTi0,, Sr,Ti0, and Sr,Ti,0, doped with different amounts of Nb,0, in Gd,0,. We expect that the incorporation
of dopants will beneficially increase the electrical conductivity of these perovskite-based ceramics. Additionally, by
controlling the intergrowth of Ruddlesden-Popper layers within the perovskite matrix in non-stoichiometric Sr, TiO,
and Sr,Ti,0, we intend to reduce the thermal conductivity.

The synthesis of perovskite BaTiO, nanorods via sol-gel electrophoretic deposition into anodic aluminium
oxide (AAO) membranes has proven to be very successful and useful. When measuring the electrical properties
of BaTiO3 nanorods we have come up with interesting scientific findings,

- iy . 1um
S

Figure 5: ) Open dentin tubules causing dentin hypersensitivity and b)
dentin tubules closed due to the re-mineralization afler treatment with
bioactive glass.

In the article “Characterization of Individual
Barium Titanate Nanorods and Their
Assessment as Building-Blocks of New Circuit
Architectures” we reported on the integration of
individual BaTiO, nanorods into simple circuit
architectures. At the beginning of 2012 this
work received the title of “Best journal highlights
articles”.

which were published in the journal Nanotechnology. In the article “Char-
acterization of Individual Barium Titanate Nanorods and Their Assessment
as Building-Blocks of New Circuit Architectures” we reported on the integra-
tion of individual BaTiO, nanorods into simple circuit architectures. At the
beginning of 2012 this work received the title of “Best journal highlights
articles”. The Slovenian journal Finance also published an article on the
BaTiO, humidity nanosensors.

We continued the study of nucleation and synthesis of titania nano-
particles in anatase and rutile crystal form and thin-titania films on metal

substrates using hydro and solvothermal methods. The influence of process parameters (the used solvents were water,
isopropoxide, glycerol, etc.) on the size, morphology and photocatalytic efficiency of particles and thin films were

Figure 6: Wall of composite scaffold (left) and hydroxyapatite on the
composite as evidence of bioactivity (vight).

studied. We were able to tailor the morphology of titania nanoparticles in the
form of rods, bipyramids, stars, flowers, sea-urchins, etc. The explanation of
the nucleation and growth of anatase particles to the specific morphologies
were published in Journal of Crystal Growth.

In the field of photovoltaics we assembled and tested the semi-flexible
DSSC (dye-sensitized solar cells) solar cells. For the flexible substrate the
titanium foil was used and anodized. The produced thin oxide layer of 2-D
ordered TiO, nanotubes serves as an active component of DSSC cells.

We optimized the parameters for the anodization of aluminium foil
and alloys. The obtained oxide layer was coloured by the selected ion. In the
case of copper ions we get ampurple colour of the oxide layer. This work is a
cooperation with the department of thin films and surfaces (F3) and Impol
industry within an ARRS project.

In collaboration with colleagues from Department of Materials Physics, Montanuniversitit Leoben and Erich
Schmid Institute of Material Science, Austrian Academy of Sciences, Leoben, Austria a systematic study of the effect
of focused ion beam (FIB) fabrication on the mechanical properties of miniaturized mechanical tests by means
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of advanced analytic and i situ transmission electron microscopy (TEM) was performed. This study deals with
the influence of a few nanometre sized crystal defects on the mechanical properties of miniaturized components.
Although the formation of these defects is unwanted, they represent an inevitable side effect in the material manipu-
lation by the focused ion beam, a very common technique used worldwide, especially in microelectronics. Through
a combination of mechanical and atomic-resolution analytical techniques a mechanism was determined on how
these defects degrade the material properties, but much more important a suitable heat treatment was established
that can drastically reduce the amount of such defects, which provides an extremely usefully procedure for the
material healing. This work was published in Philosophical Magazine. The importance of the study of the effect of
FIB fabrication on the mechanical properties of miniaturized mechanical tests by means of advanced analytic and
in situ TEM was recognized by the Austrian Society for Electron Microscopy by awarding the associated paper with
the Fritz Grasenick Award 2012, which represents the highest national award in the field of electron microscopy.

In collaboration with the University of Ljubljana, NTF, Department of Ge-
ology systematic electron microscopy studies of the meteorite Jesenice were
initiated. Meteorite Jesenice (3.61 kg), which hit Slovenia in 2009 represents
the most preserved stony meteorite - chondrites in Slovenia and probably
also in Europe, which provides an unique opportunity for better understand-
ing of the formation and the evolution of our Solar system in the period of
~4.6 billion years ago. As a result of first studies, interestingly, inside one of
the chondrula a relict crystal grain composed of olivine mineral was found.
Relict is a possible remnant of previous generation of chondrules, which can
date even before the existence of our Solar system and therefore represents
one of the oldest if not the oldest object ever found on our planet (Fig. 1).

We characterized semiconducting BiSe, Bi,Se, and PbSe obtained by mechanochemical synthesis for applica-
tions in optoelectronic devices. In our latest research work we focused on the Mg0-Al,0,-BeO ternary system.
The two end-members of this system - MgAl0, spinel and BeAl O, chrysoberyl - are both well-known and tech-
nologically interesting materials, whereas the ternary Be-Mg-Al oxides (taaffeites) are recognized mainly in the
geological community as naturally occurring precious minerals. In our experimental work we directly revealed
for the first time that twinning in MgAl O, is chemically triggered by the addition of BeO and that the structure of
twins is closely related to the structure of taaffeites. The nucleation and growth mechanism of twinned crystals is
explained on the so-called twin-induced exaggerated grain growth theory. Our findings will be important for future
engineering of spinel-based materials. A paper on this subject is submitted
to CrystEngComm.

The importance of the study of the effect of

FIB fabrication on the mechanical properties

of miniaturized mechanical tests by means

of advanced analytic and in situ TEM was
recognized by the Austrian Society for Electron
Microscopy by awarding the associated paper
with the Fritz Grasenick Award 2012, which
represents the highest national award in the field
of electron microscopy.

Dvojéek kremena| 1151

A scientific monograph entitled Minerals of the mercury ore deposit s - [-fl-]i-l'l
Idria was published in three languages, Slovene, German and English, the e Fwin of quartz Fi
latter by the renowned international scientific publisher Springer Verlag. e
Mineralogy is explained in terms of geological processes that were active RS o]

during the formation of the ore deposit. The central part of the book is dedi-
cated to the main mineral of the ore deposit, cinnabar. It occurs in a variety
of crystal forms, of which the most special are the lateral interpenetration
twins. The book is written for a broad readership, and is interesting for ge-
ologists, mineralogist and crystallographers, as well as for those interested
in the history of mineral collecting in Idria.

One of the most important research areas of the group is the imple-
mentation of various electron microscopy analytical techniques within the
existing EU project ESTEEM2, such as electron energy-loss spectroscopy Figure 7: Twin of quartz - using the electron backscatter diffraction
(EELS), high-resolution scanning transmission electron microscopy (STEM, (EBSD) mem 0d e WW accuraiely determined the crj'/stql orteniation

. . and so directly confirmed the presence of Japanese twin in this natural
HAADF-STEM) electron holography and mechanical preparation of the TEM quartz crystal,
samples. The research group is additionally strongly involved in managing
the Center for Electron Microscopy within the frame of the national infrastructure Center for Microstructural and
Surface analysis. Implementation of various electron microscopy analytical techniques and the possibility for re-
searchers to access research infrastructure for electron microscopy is of utmost importance for numerous research
institutions, industrial partners, as well as for graduate and post-graduate education.

In the frame of this research we have also successfully implemented the advanced, improved methods of
high-resolution scanning electron microscopy (FEGSEM) and energy-dispersive and wavelength-dispersive X-ray
spectroscopies (EDS, WDS) for the materials characterization on sub-micrometre and nanometre scales, such as
Ti0, and ZnO nanoparticles, FePd and CoPt nanorods and thin films and Tb-doped NdFeB sintered permanent
magnets. Using the electron backscatter diffraction (EBSD) method we have analysed the grains orientation and
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texture in polycrystalline ZnO-ceramic thin films. With EBSD we have quantitatively evaluated and determined the
type of twins in natural quartz (5i0,) crystals (Fig. 7).

For industrial partners and other research institutions we have performed the analyses and expertise related to
microstructural characterization of various materials in order to solve technological problems in production and/
or in the research and development of new products. The main collaborations were realized with SwatyComet
Maribor, Cinkarna Celje, ITW Metalflex Tolmin, IFB Institut za fizikalno biologijo Ljubljana, Belinka Ljubljana, RC
SIMIT Kidricevo, UL-NTF Oddelek za tekstilstvo Ljubljana, Ortopedska BolniSnica Valdoltra Ankaran.

Some outstanding publications in the past year

1. Novak, S., Ivekovi¢, A.: SiC-CNT composite prepared by electrophoretic co-deposition and polymer infiltration
and pyrolysis process. J. phys. chem., B Condens. mater. surf. interfaces biophys., [in press] 2012, p. 6

2. Zuzek RoZman, K., Pecko, D., Sturm, S., Maver, U., Nadrah, P., Bele, M., Kobe, S.: Electrochemical synthesis
and characterization of Fe, Pd, nanotubes for drug-delivery applications. Mater. chem. phys., 2012, vol. 133,
issue 1, pp. 218-224

3. Kiener,D., Zhang, Z., Sturm, S., Cazottes, S., Imrich, P. ., Kirchlechner, C., Dehm, G.: Advanced nanomechanics
in the TEM: Effects of thermal annealing on FIB prepared Cu samples. Philos. mag., 2012, vol. 92, no. 25-27,
pp. 3269-3289

4. Drnovsek, N.,Novak, S., Dragin, U., Ceh, M., GorenSek, M., GradiSar, M. Bioactive glass enhances bone ingrowth
into the porous titanium coating on orthopaedic implants. Int. orthop., 2012, vol. 36, no. 8, pp. 1739-1745

5. Podlogar, M., Richardson, J.J., Vengust, D., Daneu, N., SamardZija, Z., Bernik, S., Recnik, A.: Growth of transpar-
entand conductive polycrystalline (0001) - ZnO films on glass substrates under low-temperature hydrothermal
conditions. Adv. funct. mater. (Print), 2012, vol. 22, no. 15, pp. 3136-3145

Awards and appointments

1. Martina Lorenzetti, SaSa Novak, Spomenka Kobe, 2nd best oral presentation in Young researchers section,
20th Jubilee Conference on Materials and Technology, 17.-19. 10. 2012, PortoroZ, Slovenia, given by the
conference committee. Awarded contribution: Investigation of the properties of Titania coatings on Ti-based
alloys substrates for body IMP.

Organization of conferences, congresses and meetings

1. The20"Jubilee Conference on Materials and Technology, PortoroZ, Slovenia, 17.-19. 10. 2012 (co-organisation)

2. C-MACDays 2012, AGH University of Science and Technology, Krakow, Poland, 10.-13. 12. 2012 (membership
in Science Board and General Assembly and European integrated Center for the Development of New Metalic
Alloys and Compounds (C-MAC))

3. Fusion Expo: Energie Fusion, Energie du futur, Faculté des Sciences et technologies, Nancy, France, 26. 1.-
4.2.2012 (co-organisation)

4. Fusion Expo: Energie Fusion, Energie du futur, Printemps des Sciences, Centre de Culture Scientifique, Coulliet,
Charleroi, Belgium, 16. 3.-20. 4. 2012 (co-organisation)

5. Fusion Expo, Stefan Days, Jozef Stefan Institute, Ljubljana, Slovenia, 24. 3. 2012 (co-organisation)

6. Fusion Expo, La Fusion, I'Energie du futur, Visiatome, CEA Marcoule UCCAP, Bagnols-sur-Céze, France,
12.5.-8.7. 2012 (co-organisation)

7. Fusion Expo, Karlsruhe Institute of Technology (KIT), Karlsruhe, Germany, 3.-14. 9. 2012 (co-organisation)
27" Symposium on Fusion Technology 2012 - SOFT, Fusion Expo, Fusion, Energie du futur, Palais des Congres
of Liege, Liege, Belgium, 19. 9.-5. 10. 2012 (co-organisation)

9.  Light12 event - European Night of Research, Planetario e museo astronomico, Rome, Italy, 29. 9. 2012
(co-organisation)

10.  Fusion Expo: Energia da Fusione, Per il Futuro, Festival della Scienza, Universitaria di Genova, Genoa, Italy,
25.10.-4. 11. 2012 (co-organisation)

11.  Fusion Expo: ITER etla Fusion, L'Energie du Futur, Aix-en-Provence, France, 13.-28. 11. 2012 (co-organisation)

Patents granted

1. Sasa Novak, Natasa Drnovsek, Gregor Murn, Bone implants with multilayered coating and process of their
preparation, S123420 (A), Urad RS za intelektualno lastnino, 31.1.2012
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13.

14.

18.

7. FP - ROMEO, Replacement and Original Magnet Engineering Options

European Commission

Prof. Spomenka Kobe

FP - NANOPYME; Nanocrystalline Permanent Magnets Based on Hybrid Metal-Ferrites
European Commission

Asst. Prof. Paul John McGuiness

6. FP - ESTEEM; Enabling Science and Technology through European Electron
Microscopy

European Commission

Prof. Miran Ceh

FP - EURATOM; Public Information; Research Unit, Administration and Services RU-FU;
Annex 3 to Contract 3211-08-000102, FUO7-CT-2007-00065

Ministry of Higher Education, Science and Technology

Asst. Prof. Sasa Novak Krmpoti¢

7. FP - EURATOM; Development of Beta SIC Fibres with W Core - 4.1.1.1.-FU; Annex 2 to
Contract 3211-08-000102, FU07-CT-2007-00065

Ministry of Higher Education, Science and Technology

Asst. Prof. Goran DraZic

7. FP - BioTiNet; Academic-Industrial Initial Training network on Innovative
Biocompatible Titanium-based Structures for Orthopaedics

European Commission

Prof. Spomenka Kobe

7. FP - 2020 Interface; Nanoscale of Tribological Interfaces for Clean and Energy-
Efficient Diesel and Gasoline Power Trains

European Commission

Asst. Prof. Matej Andrej Komelj

7. FP - MACAN; Merging Atomistic and Continuum Analysis of Nanometer Length-scale
Metal-oxide Systems for Energy and Catalysis Applications

European Commission

Asst. Prof. Aleksander Re¢nik

7. FP - ESTEEM 2; Enabling Science and Technology through European Electron
Microscopy

European Commission

Prof. Miran Ceh

. FP- EURATOM; Development of Dense Beta SIC Matrix in 3D Preform - 4.1.1.2.-FU;

Annex 2 to Contract 3211-08-000102, FU07-CT-2007-00065

Ministry of Higher Education, Science and Technology

Asst. Prof. Sasa Novak Krmpoti¢

Fusion Expo Support Action under EFDA Work Programme, Task Agreement WP10-PIN-
FUSEX

Ministry of Higher Education, Science and Technology

Asst. Prof. Sasa Novak Krmpotic

. 7.FP - EURATOM, MHEST Association; Development of Dense Beta-SiC Matrix in 3D

Preform - 4.1.1.2. - FU

Ministry of Education, Science and Sport

Asst. Prof. Sasa Novak Krmpoti¢

7. FP - EURATOM, MHEST Association; Development of Beta-SiC Fibres with W-CORE SiC
Functional Materials - 4.1.1.1. - FU

Ministry of Education, Science and Sport

Asst. Prof. Goran DraZic

COST MP1005, NAMABIO; From Nano to Macro Biomaterials (Design, Processing,
Characterization, Modelling) and Applications to Stem Cells Regenerative Orthopedic
and Dental Medicine

COST Office

Asst. Prof. Sasa Novak Krmpoti¢

. MODEF - Creazione e sperimentazione congiunta di modelli per [“ottimizzazione

dell“utilizzo di energia fotovoltaica
Unindustria Rovigo
Dr. Zoran SamardZija

. Electron Energy-Loss Spectroscopy of Boron Incorporation in Strontion Aluminate

Slovenian Research Agency
Asst. Prof. Saso Sturm

. Minerals as a Precursors for Advanced Technologies

Slovenian Research Agency

Asst. Prof. Nina Daneu

Microstructural Investigation of Materials for Hydrogen Storage and Correlation with
Desorption Properties

Slovenian Research Agency

Asst. Prof. Sao Sturm

Department for Nanostructured Materials K-7

19. Experimental and Theoretical Investigation of Hydrogen Sorption in Mg-Zr-Fe-Ni and
Ti-Fe-Ni Systems
Slovenian Research Agency
Dr. Andraz Kocjan
20. NSFM: Novel Smart Filtration Media
Dr. Kristina Zuzek RoZman

RESEARCH PROGRAM

1. Nanostructured Materials
Prof. Spomenka Kobe

R & D GRANTS AND CONTRACTS

New metallic materials for thermal storage of digital information
Dr. Andraz Kocjan

2. Near-net shape nanoparticle-reinforced polymer-composites for highly-loaded advanced

mechanical components with superior tribological performance
Asst. Prof. Sasa Novak Krmpoti¢

3. Novel functionalized nanomaterials for applications as nano- or biosensors/actuators/

bioresponsive (carrier) systems
Dr. Kristina Zuzek RoZman
4. 'Twinning, epitaxy and phase transformations in minerals
Asst. Prof. Nina Daneu
5. Electron microscopy and microanalysis of materials on submicrometer scale
Dr. Zoran SamardZija

6. Hydrothermal synthesis of strongly adhered TiO2 photocatalytic coatings on metallic

substrates
Asst. Prof. Goran DraZic
7. Microbial adhesion management on material surfaces
Asst. Prof. Goran DraZic
8. Development of the model of the system for intelligent support of the selection of
suitable powder material when developing sintered products
Asst. Prof. Sasa Novak Krmpoti¢
9. Modification of TiO2 nanoparticle surface: prevention of agglomeration and
preservation of intrinsic properties
Asst. Prof. Aleksander Recnik
10. Innovative production systems for vaccines and regenerative medicine
Asst. Prof. Aleksander Re¢nik
11. Exploration and preservation of mineralogical heritage
Asst. Prof. Aleksander Re¢nik
12. High-coercivity Nd-Fe-B bonded magnets for automotive applications
Prof. Spomenka Kobe
13. Protected Permanent Magnets for Advanced High-Temperature Applications
Asst. Prof. Paul John Mcguiness

14. Materials and technologies for applications of ZnO-based thick-film varistors and oxide

thermoelectrics
Asst. Prof. Slavko Bernik

15 Colour, absorption and protective nanolayer coatings for aluminium alloy
Prof. Miran Ceh

NEW CONTRACTS

Cofinancing of the L2-4097 application project: High-coercivity Nd-Fe-B bonded
magnets for automotive applications
Kolektor Group, d. 0. 0.
Prof. Spomenka Kobe

2. Cofinancing of the 1.2-4192 application project: Materials and technologies for
applications of Zn0-based thick film varistors and oxide thermoelectrics
Varsi, d. 0. 0. and Kekon, d.o.0.
Asst. Prof. Slavko Bernik

Cofinancing the 1.2-4099 application project: Protected permanent magnets for
advanced high-temperature applications
Magneti Ljubljana, d. d.
Asst. Prof. Paul John McGuiness

VISITORS FROM ABROAD

Prof. Jean-Marie Dubois, Institut Jean Lamour, Nancy, France, 17.-22. 2. 2012

Prof. Michael Gasik, Aalto University School of Science and Technology, Faculty of
Chemistry and Materials Science and Engineering, Espoo, Finland, 15.-17. 4. 2012
Silleyman Kahraman, M.Sc., Mustafa Kemal University, Physics Department, Hatay,
Turkey, 29. 3.-1.9. 2012

4. Prof. Jean-Marie Dubois, Institut Jean Lamour, Nancy, France, 26. 4. 2012
5. Prof. Aldo R. Boccaccini, Universitat Erlangen, Erlangen, Germany, 6.-11. 5. 2012

6. Prof. Hans Jorg Meisel, BG Clinic Bergmannstrost, Department of Neurosurgery, Halle,

Germany, 27.-29. 5. 2012
7. Prof. Mauro Alini, AO Research Institute, Davos Platz, Switzerland, 27.-29. 5. 2012
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8. Prof. Thimios Mitsiadis, University of Ziirich, Institute of Oral Biology, Ziirich,
Switzerland, 27.-29. 5. 2012

9. Prof. Andras Dinnyes, BioTalentum Ltd., Godollo, Hungary, 27.-29. 5. 2012

10. Prof. Dinko Mitrecic, School of Medicine, University of Zagreb, Zagreb, Croatia,
27.-29.5.2012

11. Prof. Adrian Manescu, Universita Politecnica delle Marche, Dip. DISCO, Ancona, Italy,
27.-29.5.2012

12. Prof. Nenad Filipovi¢, University of Kragujevac, Kragujevac, Serbia, 27.-29. 5. 2012

13. Prof. Petros Koidis, Aristotle University of Thessaloniki, School of Dentistry, Solun,
Greece, 27.-29. 5. 2012

14. Prof. Vitor Corello, Department of Polymer Engineering, University of Minho, Caldas
das Taipas, Guimardes, Portugal, 27.-29. 5. 2012

15. Prof. Janis Locs, Riga Technical University, Riga Biomaterials Innovation and
Development Centre Leading Researcher, Riga, Latvia, 27.-29. 5. 2012

16. Prof. Robert Zorec, Laboratory of Neuroendocrinology - Molecular Cell Physiology,
Medical Faculty, University of Ljubljana, Ljubljana, Slovenia, 27.-29. 5. 2012

17. Asst. Prof. Mehmet Ali Gilgiin, Melike Mercan Yildizhan, Sabanci University, Istanbul,
Turkey, 27. 5.-3. 6. 2012

18. Asst. Prof. Cleva Ow-Yang, Faculty of Engineering and Natural Sciences, Sabanci
University, 27. 5.-3. 6. 2012, 24. 10. 2012, 19.-23. 12. 2012

19. Dr. Goran and Dr. Zorica Brankovic, Institute for Multidisciplinary Research, Belgrade,
Serbia, 19.-27. 8. 2012

20. Hattori Yuto, Tokyo Institute of Technology, Tokyo, Japan, 29.9. 2012-1. 3. 2013

21. Dr.Jelena Panti¢, Vinca Institute of Nuclear Sciences, Beograd, Serbia, 9.-14. 9. 2012

22. Dr. Aleksandar Devecerski, Vinca Institute of Nuclear Sciences, Beograd, Serbia,
9.-14.9. 2012

23. Dr. Branko Matovic, Vinéa Institute of Nuclear Sciences, Beograd, Serbia, 9.-14. 9. 2012

24. Prof. A. C. Cefalas, National Helenic Research Foundation - NHRF, Athens, Greece,
22.-25.10.2012

25. Prof. Dragica Stojic, Vina Institute of Nuclear Sciences, Beograd, Serbia, 23.-26.9. 2012

26. Katarina Ciri¢, Vinca Institute of Nuclear Sciences, Beograd, Serbia, 23.-26.9. 2012

27. Jana Radakovi¢, Vin¢a Institute of Nuclear Sciences, Beograd, Serbia, 23.-26. 9. 2012

28. Dr. Nikola Novakovic, Vinca Institute of Nuclear Sciences, Beograd, Serbia, 29.
10.-4. 11. 2012

29. Dr. Jasmina Grbovi¢ Novakovic, Vinca Institute of Nuclear Sciences, Beograd, Serbia,
29.10.-4.11. 2012

30. Dr. Ljiljana Matovic, Vinca Institute of Nuclear Sciences, Beograd, Serbia, 29. 10.-4. 11. 2012

31. Sandra Kurko, M.Sc., Vin¢a Institute of Nuclear Sciences, Beograd, Serbia, 29. 10.-4. 11. 2012

32. Dr. Branislav Zlatkov, Volkswagen, Wolfsburg, Germany, 5. 10. 2012

33. Dr. Wolfgang Kochanek, Kochanek Entwicklungsgesellschaft, Neustadt, Germany, 5. 10. 2012

34. Dr Zoran Djinovic, Austrian Center for Medical Innovation and Technology, Wiener
Neustadt, Austria, 5. 10. 2012

35. Prof. Rok Romih, Institute of Cell Biology, Medical Faculty, University of Ljubljana,
Ljubljana, Slovenia, 24. 10. 2012

36. Dr. Olga Kazakova, National Physical Laboratory, Teddington, United Kingdom, 24. 10. 2012

37. Dr. César de Julidn Ferndndez, CNR - Institute of Molecular Science and Technologies
(ISTM), Sesto Fiorentino, Italy, 24. 10. 2012

38. Prof. Josef Vleugels, Katholieke Universiteit Leuven, Leuven, Belgium, 20. 12. 2012

39. Asst. Prof. Mehmet Ali Giilgiin, Sabanci University, Istanbul, Turkey, 19.-23. 12. 2012

40. Dr. Anne de Baas, European Coimmission, Brussels, Belgium, 19.-20. 12. 2012

41. Prof. Oliver Gutfleisch, Technische Universitdt Darmstadt, Darmstadt, Germany,
19.-20. 12. 2012

42. Dr. Nora Dempsey, Institut Néel CNRS/UJF, Grenoble, France, 19.-20. 12. 2012

43. Damien Le Roy, Institut Néel CNRS/UJF, Grenoble, France, 19.-20. 12. 2012

44, Dr. Thomas Schrefl, Fachochschule St. Polten, St. Polten, Austria, 19.-20. 12. 2012

45. Prof. Stefano Sanvito, Trinity College Dublin, Dublin, Ireland, 19.-20. 12. 2012

46. Prof. Josef Fidler, Technische University of Wien, Wien, Austria, 19.-20. 12. 2012

47. Dr. Boris Saje, Kolektor Group, d.0.0., Idrija, Slovenia, 19.-20. 12. 2012

48. Dr. Manfred Rihrig, Siemens, Erlangen, Germany, 19.-20. 12. 2012

49. Kaan Ustiner M.Sc., Vacuumschmelze GmbH & Co., Hanau, Germany, 19.-20. 12. 2012

50. Dr.Jean-Marc Dubus, Valeo, Creteil, France, 19.-20. 12. 2012

51. Dr.Florian Lampmann, Daimler AG, Ulm, Germany, 19.-20. 12. 2012

52. Annemarie Gemperli, TEMAS AG, Arbon, Switzerland, 19.-20. 12. 2012

53. Dr. Jiirgen Hock, TEMAS AG, Arbon, Switzerland, 19.-20. 12. 2012

54. Dr. Thomas Woodcock, Leibniz-Institut fiir Festkdrper- und Werkstoffforschung
Dresden, Dresden, Germany, 19.-20. 12. 2012

55. Dr. Nikola Novakovié, Vinca Institute of Nuclear Sciences, Beograd, Serbia, 17.-21. 12. 2012

56. Dr. Ljiljana Matovi¢, Vinca Institute of Nuclear Sciences, Beograd, Serbia, 17.-21. 12. 2012

57. Adjelka Djukic, Vinca Institute of Nuclear Sciences, Beograd, Serbia, 17.-21. 12. 2012

STAFF

Researchers
Asst. Prof. Slavko Bernik
Prof. Miran Ceh
Asst. Prof. Nina Daneu
Asst. Prof. Goran Drazi¢
. Prof. Spomenka Kobe, Head
Asst. Prof. Matej Andrej Komelj
Asst. Prof. Paul John Mcguiness
Asst. Prof. Sasa Novak Krmpoti¢
9. Asst. Prof. Aleksander Recnik
10. Dr. Zoran Samardzija
11. Asst. Prof. Saso Sturm
12. Dr. Kristina ZuZek RoZzman
Postdoctorial associates
13. Dr. Andraz Kocjan
14. Dr. Benjamin Podmiljsak
15. Dr. Kristina Zagar
Postgraduates
16. Anze Abram, B. Sc.
17. Muhammad Shahid Arshad, M. Sc.
18. Sandra Drev, B. Sc.
19. Dr. Nata$a Drnovsek
20. Ana Gantar, B. Sc.

00 T SN 00 10

21. Barbara Horvat, B. Sc.
22. Aljaz Ivekovic, B. Sc.

23. Marja Jeric, B. Sc.

24. Nina Kostevsek, B. Sc.

25. Mateja Kosir, B. Sc.

26. Matic Krivec, B. Sc.

27. Alenka Lenart, B. Sc.

28. Martina Lorenzetti, M. Sc.
29. Darja Pecko, B. Sc.

30. Matejka Podlogar, B. Sc.
31. Mojca Presecnik, B. Sc.
32. Dr. Katarina Rade, left 01.06.12
33. Rok Rudez, B. Sc.

34. Marko Soderznik, B. Sc.
35. David Sojer, B. Sc.**

36. NadeZda Stankovic, B. Sc.
37. Janez Zavasnik, B. Sc.
Technical officers

38. Sanja Fidler, B. Sc.

39. Medeja Gec, B. Sc.

** postgraduate financed by industry
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Erika Svara Fabjan, Andrijana Sever Skapin, Luka Skrlep, Petra Zivec,
Miran Ceh, Miran Gabers¢ek, "Protection of organic pigments against
photocatalysis by encapsulation”, J. sol-gel sci. technol., vol. 68, no. 1,
pp. 65-74,2012.

Miha Trdin, Ljudmila Benedik, Zoran SamardZija, Boris Pihlar,
"Investigation of factors affecting the quality of americium
electroplating”, In: Proceedings of the ICRM 2011, 18th International
Conference on Radionuclide Metrology and its Applications, 19-23
September 2011, Tsukuba, Applied radiation and isotopes, iss. 9, vol.
70, pp. 2002-2005, 2012.

Dejan Verhovsek, Nika Veronovski, Ur§ka Lavrenci¢ §tangar, Marko
Kete, Kristina Zagar, Miran Ceh, "The synthesis of anatase
nanoparticles and the preparation of photocatalytically active coatings
based on wet chemical methods for self-cleaning applications”,
International journal of photoenergy, vol. 2012, pp. 1-10, 2012.

Milo$ Vittori, Rok Kostanj$ek, Nada Znidar$i¢, Kristina Zagar, Miran
Ceh, Jasna Strus, "Calcium bodies of Titanethes albus (Crustacea:
Isopoda): molt-related structural dynamics and calcified matrix-
associated bacteria”, ] Struct Biol, vol. 180, issue 1, pp. 216-225, 2012.
M. Vranki¢, B. Grzeta, Vilko Mandi¢, E. Tkalcec, Slobodan MiloSevié,
Miran Ceh, B. Rakvin, "Structure, microstructure and
photoluminescence of nanocrystalline Ti-doped gahnite", J. alloys
compd., vol. 543, pp. 213-220, 2012.

Sasa Zavadlav, Darja Mazej, Janez Zavasnik, Aleksander Rec¢nik, David
Dominguez-Villar, Neven Cukrov, Sonja Lojen, "C and O stable isotopic
signatures of fast-growing dripstones on alkaline substrates: reflection
of growth mechanism, carbonate sources and environmental
conditions", Isot. environ. health stud., vol. 48, issue 2, pp. 354-371,
2012.

Kristina ZuZek RoZman, Darja Pecko, Sa$o Sturm, Uro$ Maver, Peter
Nadrah, Marjan Bele, Spomenka Kobe, "Electrochemical synthesis and
characterization of Fe,,Pd30 nanotubes for drug-delivery
applications”, Mater. chem. phys., vol. 133, issue 1, pp. 218-224, 2012.

PUBLISHED SCIENTIFIC CONFERENCE CONTRIBUTION
(INVITED LECTURE)

1. Miran Ceh et al. (4600 authors), "HAADF-STEM investigations of
layered structures on nano and atom scale”, In: Conference
proceedings, APMC10, 10th Asia-Pacific Microscopy Conference,
ICONN2012, 2012 International Conference on Nanoscience and
Nanotechnology, ACMM22, 22nd Australian Conference on Microscopy
and Microanalysis, 5-9 February, Perth, WA, Australia, Brendan J.
Griffin, ed., Lorenzo Faraone, ed., Mariusz Martyniuk, ed, [S.1, s.n.],
2012, pp. 1064-1-1064-2.

. Nina Daneu, Aleksander Re¢nik, "The atomic-scale aspects of twinning
and polytypism in minerals", In: Joint MSCC+CEMC 2012, 5th Mineral
Sciences in the Carpathians Conference, 3rd Central-European
Mineralogical Conference, 19-21 April 2012, Miskolc, Hungary, (Acta
mineralogica-petrographica, Abstract series, vol. 7), Szeged, Dep.
Mineral. Geochem. Petrol. Univ. Szeged, 2012, vol. 7, pp. 32-37, 2012.

. Zoran SamardZija, "Quantitative WDS analysis of cerium-doped
BaTiO; ceramics”, In: Conference proceedings, APMC10, 10th Asia-
Pacific Microscopy Conference, ICONN2012, 2012 International
Conference on Nanoscience and Nanotechnology, ACMM22, 22nd
Australian Conference on Microscopy and Microanalysis, 5-9
February, Perth, WA, Australia, Brendan J. Griffin, ed., Lorenzo
Faraone, ed., Mariusz Martyniuk, ed,, [S. 1., s.n.], 2012, pp. 141-1-141-
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PUBLISHED SCIENTIFIC CONFERENCE CONTRIBUTION

1. Slavko Bernik, Lihong Cheng, Matejka Podlogar, Guorong Li,
"Development of ZnO-based varistor ceramics sintering at
temperatures below 100023C", In: Proceedings, 48th International
Conference on Microelectronics, Devices and Materials &
theWorkshop on Ceramic Microsystems, September 19 - September
21,2012, Otocec, Slovenia, Darko Belavi¢, ed., Iztok Sorli, ed.,
Ljubljana, MIDEM - Society for Microelectronics, Electronic
Components and Materials, 2012, pp. 169-174.

. Natasa Drnovsek, Gregor Murn, Katja Rade, Miran Ceh, Dorien

Hofmans, Lieve van Mellaert, Urska Dragin, Rok Romih, Marko

Gradi$ar, Sasa Novak, "Enhancement of osseointegration by BAG

coating on Ti-based impalnts with porous surface", In: Innovative

biomaterials and crossing frontiers in biomaterials and regenerative
medicine, 9th World Biomaterials Congress, June 1-5, Chengdu, China,

Chengdu, National Engineering Research Center for Biomaterials,

Sichuan University, 2012, 1 pp.

Ana Gantar, Natasa Drnovs$ek, Rok Podlipec, Janez Strancar, Sasa

Novak, "Bioactive-glass/collagen composite scaffollds for bone

regeneration"”, In: Programme & book of abstracts, 2nd Joint Meeting of

the COST action MP1005 NAMABIO, September 4-5, 2012, Vienna,

Austria, Vienna, University of Technology, Institute for Mechanics of

Materails and Structures, 2012, pp. 23.

4. Medeja Gec, Tea Toplisek, B. Fenk, Vesna Srot, Goran Drazi¢, P. A. van
Aken, Miran Ceh, "TEM specimen preparation of a SiC/SiC composite
by conventional ionmilling, tripod polishing and focused ion beam
(FIB): a comparative study”, In: EMC 2012: proceedings of the 15th
European Microscopy Congress, 16th-21st September 2012, Manchester,
United Kingdom, [S. 1.], Royal Microscopical Cosiety, 2012, 2 pp.

. Nejc Hodnik, Marjan Bele, Aleksander Re¢nik, Natasa Zabukovec

Logar, Miran Gaberscek, Stanko Hocevar, "Enhanced oxygen reduction

and methanol oxidation reaction activities of partially ordered PtCu

nanoparticles”, In: Proceedings of the 19th World Hydrogen Energy

Conference, June 3rd-7th 2012, Toronto, Canada, (Energy procedia, Vol.

29,2012), Amsterdam, Elsevier, 2012, vol. 29, pp. 208-215, 2012.

Sa$a Novak, Natasa Drnovsek, Katja Rade, Miran Ceh, Dorothée

Pierron, Marie-Francois Harmand, Marko Gradisar, Urska Dragin, Rok

Romih, "Firmly bonded anatase TiO, coating on Ti-alloy implants", In:

Innovative biomaterials and crossing frontiers in biomaterials and

regenerative medicine, 9th World Biomaterials Congress, June 1-5,

Chengdu, China, Chengdu, National Engineering Research Center for

Biomaterials, Sichuan University, 2012, 1 pp.

Y. Ohta, T. Matsumoto, Aleksander Rec¢nik, Hiroshi Saijo, "Growth of

ZnO varistors controlled by Bi,0; studied by noise-reduced

spectrometric full-colour cathodoluminescence microscopy”, In: EMC

2012: proceedings of the 15th European Microscopy Congress, 16th-21st

September 2012, Manchester, United Kingdom, [S.1.], Royal

Microscopical Cosiety, 2012, 2 pp.
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8. Andrej Pirih, Mirjam Cergolj, Slavko Bernik, JoZe Sodec, Alojz Tav¢ar,
Mitja Haris, "A high-current surge generator 8/20 us for testing ZnO
varistors and SPDs to 100 kA", In: Proceedings, 48th International
Conference on Microelectronics, Devices and Materials &
theWorkshop on Ceramic Microsystems, September 19 - September
21, 2012, Otocec, Slovenia, Darko Belavi¢, ed., Iztok Sorli, ed.,
Ljubljana, MIDEM - Society for Microelectronics, Electronic
Components and Materials, 2012, pp. 303-308.

9. Milivoj Plodinec, Miran Ceh, Andreja Gajovi¢, "Transmission electron
microscopy of annealed titanate nanotubes for catalytic applications”,
In: EMC 2012: proceedings of the 15th European Microscopy Congress,
16th-21st September 2012, Manchester, United Kingdom, [S.1.], Royal
Microscopical Cosiety, 2012, 2 pp.

10. Matejka Podlogar, Damjan Vengust, Nina Daneu, Jacob J. Richardson,
Aleksander Rec¢nik, Slavko Bernik, "Influence of seed layer on the
properties of ZNO films prepared by low-temperature hydrothermal
synthesis", In: Proceedings, 48th International Conference on
Microelectronics, Devices and Materials & theWorkshop on Ceramic
Microsystems, September 19 - September 21, 2012, Otocec, Slovenia,
Darko Belavi¢, ed., Iztok Sorli, ed., Ljubljana, MIDEM - Society for
Microelectronics, Electronic Components and Materials, 2012, pp.
345-350.

11. Mojca Prese¢nik, Slavko Bernik, "The thermoelectric compound
Ca;C0,0, - synthesis and characteristics”, In: Proceedings of the 9th
European Conference on Thermoelectrics, 9th ECT, September 28-30,
2011, Thessaloniki, Greece, (AIP conference proceedings, vol. 1449,
2012), New York, American Institute of Physics, 2012, vol. 1449, pp.
331-334, 2012.

12. Erika Svara Fabjan, Andrijana Sever Skapin, Luka Skrlep, Miran Ceh,
Kristina Zagar, Miran Gaberscek, "Encapsulation of organic pigments
for decorative photocatalytically active fagade coatings", In: NICOM4,
Nanotechnology in construction, 4th International Symposium,
NICOM4, Agios Nikolaos, Crete, Greece, May 20 - 22,2012, Maria S.
Konsta-Gdoutos, ed., Agios Nikolaos, NICOM, 2012, [6] pp.

INDEPENDENT SCIENTIFIC COMPONENT PART OR A
CHAPTER IN A MONOGRAPH

1. M. Cannio, Sasa Novak, L. Besra, Aldo R. Boccaccini, "Electrophoretic
deposition”, In: Ceramics and composites processing methods, Narottam
P. Bansal, ed., Aldo R. Boccaccini, ed., Hoboken, Wiley, cop. 2012, pp.
517-549.

Department for Nanostructured Materials K-7

2.S. A. C. Carabineiro, Adrian M. T. Silva, Goran Drazi¢, P. B. Tavares, José
Luis Figueiredo, "CO oxidation using gold supported on Ce-Mn-O
composite materials", In: Carbon monoxide: sources, uses and hazards,
(Environmental health), Dante DiLoreto, ed., Idina Corcoran, ed., New
York, Nova Science, 2012, pp. 61-84.

SCIENTIFIC MONOGRAPH

1. Aleksander Re¢nik, Minerali Zivosrebrovega rudisca Idrija, Ljubljana,
Institut "Jozef Stefan", [Salzhemmendorf], Bode, cop. 2012.

2. Aleksander Recnik, Mineralien der Quecksilbererzlagerstitte Idrija,
Ljubljana, Institut "JoZef Stefan”, [Salzhemmendorf], Bode, cop. 2012.

PATENT APPLICATION

1. Kristina Zuzek RoZman, Paul McGuiness, Marko SoderZnik, Dejan Mir,
Magnetic guide for positioning and holding, P-201200297, Urad RS za
intelektualno lastnino, 5.10.2012.

PATENT

1. Sasa Novak, Natasa Drnovsek, Gregor Murn, Bone implants with
multilayered coating and process of their preparation, S123420 (A),
Urad RS za intelektualno lastnino, 31.1.2012.

THESES

1. Natasa Drnovsek, Development of coatings on TizAl,V alloy for new
generation bone implants with improved osseointegration: doctoral
dissertation, Ljubljana, 2012 (mentor Sasa Novak).

. Mersida Janeva Azdejkovi¢, Laser ablation-inductively coupled plasma
mass spectrometry (LA-ICPMS)-fundamental study of ablation and
deposition processes: doctoral dissertation, Ljubljana, 2012 (mentor
Spomenka Kobe; co-mentors Alkiviadis Constantinos Cefalas, Johannes
van Teun Elteren).

. Katarina Rade, Development of silicon carbide based implants with
improved biocompatibility and mechanical properties: doctoral
dissertation, Ljubljana, 2012 (mentor Sasa Novak; co-mentor
Spomenka Kobe).

4. Dejan Verhovsek, Controlled synthesis of TiO, nanoparticles and their

application in photovoltaics: doctoral dissertation, Ljubljana, 2012
(mentor Miran Ceh).
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