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NANOIRON

FUTURE TECHNOLOGY

NANO IRON, s.r.o. byla zfizena v roce 2008 s hlavnim
cilem vyroby nanocastic elementarniho zeleza a jejich vyuziti
na tuzemském i svétovém trhu, véetné technické podpory pfi
aplikacich.

Spole¢nost disponuje unikatni, ekologicky Setrnou a
bezodpadovou technologii umoZiujici produkci nanocastic
Fe(0) v primyslovém meéritku s témér neomezenou vyrobni
kapacitou. Produkované nanoddstice Zeleza se vyznacuji
rekordné malym rozmérem s Uzkou velikostni distribuci (20-
100 nm), velkou plochou povrchu, mimotradné vysokou
reaktivitou a vynikajicimi migraénimi vlastnostmi.

Diky sofistikovanému stabilizaénimu procesu lze
nanocastice dodavat ve formé dlouhodobé stabilnich
vodnych disperzi (NANOFER 25S, NANOFER 25) s Sirokym
aplika¢nim potencialem zejména v reduktivnich technologiich
¢isténi podzemnich vod. Nanocastice Zeleza mohou byt také
pouzity pro cCisténi odpadnich, primyslovych a dalnich vod,
jako katalyzator v petrochemickém primyslu nebo jako
pfisada v praskové metalurgii apod.

Spole¢nost NANO IRON, s.r.o. si je védoma pozadavk( na stabilitu, reaktivitu a Zivotnost vodnych
disperzi, stejné tak i pozadavkd na vyvoj dalSich produktt vyZadujicich pfipravou rliznych disperzi jak
ve vyzkumnych laboratofich tak pfipraktickych aplikacich. Proto, po Uspésném ukonceni zkousek
prototypll, bude nabizena fada zafizeni pro dispergaci nanocastic nulamocného Zeleza (praskovy
produkt Nanofer 25N) v laboratornim i primyslovém méritku. Rovnéz bude uvedeno aplikacni zafizeni
pro in-situ sanace podzemnich vod, umozZiujici fedéni a pfimou aplikaci produktu. Cilem téchto
zatizeni bude pfiprava disperzi pfimo na misté pro okamzitou aplikaci, ¢imZ bude dosazeno nejvyssi

mozné reaktivity a uc¢innosti nanocastic.
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Technické parametry jednotlivych zarizeni budou uvedeny na internetovych strankdch www.nanoiron.cz nebo na vyzdddni.
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Vyuziti TiO, pfi potlaceni negativniho vlivu Zivocisné vyroby na Zivotni prostredi

The use of TiO, in the suppression of negative livestock production impact on the environment

Zabloudilovd, P., Pecen, J., Dolejs, J., Cespiva, M. & Jelinek, A., Research Institute of Agricultural Engineering,
Prague, Czech Republic, EU

Upravy nanoformy oxidu titani¢itého ftalocyaniny, moznosti praktického vyuZiti takto upraveného nanomaterialu
Modification of titanium oxide nanoform with phthalocyanines, possibility of application of the nanomaterial
Rakusan, J. at al., VUOUS Inc. -Research Institute, Rybitvi, Pardubice, Czech Republic, EU
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Monodispersni nanocastice TiO, dopované fotokatalytickym niobem a tantalem pro aplikace v oblasti viditeIného
svétla

Photocatalytic niobium and tantalum doped monodispersed nanoparticles of titania for visible-light applications
Stengl, V., Houskovd, V. & Murafa,N., Bakardjieva, S., Institute of Inorganic chemistry AS CR v.v.i., Rez, Czech
Republic, EU

Fotokatalyticky textil s nanomaterialy a aplikace v konstrukénich materidlech
Photocatalytic nanomaterial textile and construction material applications
Kiwi, J., Ecole Polytechnique Fédérle de Lausanne, Switzerland,

Nova koncepce fotokatalytickych materiald méni dramaticky oblast aplikaci
New photocatalyst nanomaterial concept is changing application field dramatically
Lambrecht, M. & Lambrecht, S., Eoxolit, Brussels, Belgium

Méreni Ucinnosti fotokatalyticky aktivnich latek
Measurement of efficiency of photocatalytic active substances
Senkefik, M. & Hovorkovd, K., Stavebni vyzkum, Ltd., Zlin, Czech Republic, EU

$2B6 MIKROMANIPULACE/MICROMANIPULATION

Bezkontaktni paralelni manipulace s meso- a mikroc¢asticemi pfi pouziti dielektroforézy
Noncontact parallel manipulation with meso- and microscale particles using dielectrophoresis
Zemdnek, J. & Hurdk, Z., CVUT, FEL, Prague, Czech Republic, EU

Vyvoj mikromanipulatoru zaloZzeného na dielektrickych elastomerech
Towards array micromanipulators based on dielectric elastomers
Rezdé, M. & Hurék, Z., CVUT, FEL, Prague, Czech Republic, EU

S3  NANOBIOTECHNOLOGIE A NANOMEDICINA, BEZPECNOST
NANOBIOTECHNOLOGY, NANOMEDICINE, SAFETY

S3B1 NANO-BIO/NANO-BIO

Nanotechnologie a biomaterialy v mediciné

Nanotechnology and biomaterials in medicine

Kubinovd, S., Jendelovd, P., Lesny, P. & Sykovd, E., Institute of Experimental Medicine ASCR, v.v.i., Prague, Czech
Republic, EU

Liposomy -biokompatibilni nanocastice pro cilenou dopravu léciv a pfipravu vakcin
Liposomes -biocompatible nanoparticles for drug targeting and vaccine formulation
Turdnek, J., VUVel, Brno, Czech Republic, EU

Pfiprava, fyzikalné-chemické vlastnosti a vyuziti nanocastic v bioanalyze

Preparation, physical-chemical properties and utilization of nanoparticles in bioanalysis

Svobodovad, I., Hezinovad, V., Liskovd, M., Prikryl, J., Madérdnkovad, D., Klepdarnik, K. & Foret, F., Institute of
Analytical Chemistry of the ASCR, v.v.i., Brno, Czech Republic, EU

Povrchové inZzenyrstvi nanocastic oxidu Zeleza izolovanych z bakterie Magnetospirillum gryphiswaldense

pro vyuZiti v biochemii a biomedicinskych aplikacich

Surface engineering of iron oxide nanoparticles isolated from Magnetospirillum gryphiswaldense for biochemical
and biomedical applications

Markova, Z., Pecovd, M., Zajoncovad, L., Zbofil, J. & Zbo¥Fil, R., Palacky University, Olomouc, Czech Republic, EU

Magnetické a kovové nanocdstice pro biomedicinu
Magnetic and metallic nanoparticles for biomedical application
Fojtik, A., Hordk, D., Piksovd, K. & Skereri, T., CVUT -FJFI, Prague, Czech Republic, EU
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Elektrosprej: nova vyrobni metoda biodegradabilnich polymernich nanoéastic pro dalsi aplikace v systému
dodavky léciv

Electrospray: Novel fabrication method for biodegradable polymeric nanoparticles for further applications
in drug delivery systems

Zarrabi, A. & Vossoughi, M., Sharif University of Technology, Tehran, Iran

Nové hybridni magnetické nanocastice pro diagnostické a terapeutické vyuziti v mediciné
New hybrid magnetic nanoparticles for diagnostic and therapeutic use in medicine
Pollert, E. at al., Institute of Physics, Academy of Science CR, v. v. i., Prague, Czech Republic, EU

Magnetické nanobiokomposity a jejich mozné vyuziti

Magnetically responsive nanobiocomposites and their possible applications

Safafik, I. & Safafikovd, M., Institute of Systems Biology and Ecology AS CR, v.v.i., Ceské Budéjovice, Czech
Republic, EU

S3B2 NANOTOXICITA A BEZPECNOST /NANOTOXICITY AND SAFETY

Socialné-ekonomické aspekty odpovédného vyzkumu, vyroby a uZiti nanomaterial(l (EU projekt FramingNano)

Socio-economic aspects of responsible research, production and use of nanomaterials (EU project FramingNano)

Kubdtova, J., Technology Centre ASCR, Prague, Czech Republic, EU

Respiracni a kardiovaskularni problémy souvisejici s nanocasticemi
Respiratory and cardiovascular health effects of nanoparticles
Nohavica, D., Institute of Photonics and Electronics ASCR, Prague, Czech Republic, EU

Aktudlni otazky bezpecnosti prace s nanomaterialy
Actual questions about safety at work with nanomaterials
Rupovd, M. & Skiehot, P., Occupational Safety Research Institute, Prague, Czech Republic, EU

Nanotoxikologie: Nepredpokladané rizika tykajici se zdravi a problémy s ochranou Zivotniho prostredi
Nanotoxicology: Unforeseen health and environmental safety problems
Madhusudhan, B., Kuvempu University, Karnataka, India

Ekotoxicita nano a bulk forem oxid( kovu
Ecotoxicity of nano and bulk forms of metal oxides
Sovovad, T., Koci, V. & Kochdnkova, L., Institute of Chemical Technology, Prague, Czech Republic, EU

Zdravotni rizika spojena s vyrobou, zpracovanim a vyuZivanim nanovldkennych material( v prdmyslové praxi
Health risks connected with production, processing and utilization of nanofibres materials in industry use
Munzarovd, M. & Juklickovd, M., Elmarco, Ltd., Liberec, Czech Republic, EU

S4 POSTEROVA SEKCE
POSTER SESSION

Tvrdost a indentacny load size efekt mikro-nano kompozitov SizN,+SiC
Hardness and Indentation Load/Size Effect of SizN, and Si3N,-SiC micro-nano composite
Andrejovskad, J. & Dusza, J., Institute of Materials Research, SAS, Kosice, Slovak Republic, EU

Vlastnosti tenkych dielektrickych vrstev pfipravovanych naprasovanim
The properties of thin film dielectric layers prepared by sputtering
Beshajova Pelikanovad, 1. & Valenta, L., CVUT - FEL, Prague, Czech Republic, EU

Stanoveni tvaru a distribuce velikosti ¢astic modelovych typ( nanomaterial
Determination of particle shape and size distribuiton of model types of nanomaterials
Bretsnajdrovad, E., Svoboda, L. & Zelenka, J., University of Pardubice, Pardubice, Czech Republic, EU

Mikrostruktura a lokalni mechanické vlastnosti modelovych spojd s bezolovhatymi nanoprasky
Microstructure and local mechanical properties of model joints with Pb-free nanopowders

Bursik, J., Sopousek, J., Bursikova, V. & Zdlesdk, J., Institute of Physics of Materials ASCR, Brno, Czech
Republic, EU
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Nanoindentacni experimenty s malou zatézi na kovech
Small load nanoindentation experiments on metals
Campbellova, A., Klapetek, P. Bursikovd, V. & Bursik, J., Czech metrology institute, Brno, Czech Republic, EU

Vyvojové trendy v pouZziti ochrannych povlaki

Evolutionary trends in using of protective coatings

Dobrovodskad, L., Podjuklovad, J., Lanik, T., Hrabovskad, K., Pelikanovd, K. & Mensikov, V. V., VSB -TU Ostrava,
Czech Republic, EU

Pfiprava rutheniem dopovaného TiO, a jeho fotokatalytické vlastnosti
Synthesis of Ru-doped titania and its photocatalytic properties
Houskova, V., at. al., Institute of Inorganic Chemistry ASCR, Rez, Czech Republic, EU

Pfiprava antibakteridlnich nanokompozit(: Ag a Cu vermikulit(
Preparation of antibacterial Ag and Cu vermiculite nanocomposites
Hunddkovd, M., VSB -Technical University, Nanotechnology Centre, Ostrava, Czech Republic, EU

Syntéza a modifikace kvantovych tecek pro aplikace v mediciné
Synthesis and modification of quantum dots for medical applications
Chomouckad, J. & Hubdlek, J., VUT Brno, Czech Republic

Elektrochemické a strukturni zkoumani hybridnich materiald na bazi horéiku pro uskladiovani vodiku
Electrochemical and structural investigations of hybrid Mg-based materials for hydrogen storage
Jarzebski, M. & Jurczyk, M., Poznan University of Technology, Institute of Materials Science Engineering,
Poznan, Poland, EU

Nanokompozity polymer/jil: interkalaty zaloZzené na diolech
Polymer/clay nanocomposites: Intercalates based on diols
Kalendovd, A. & Kovdrovad, L., T. Bata University, Zlin,Czech Republic EU

Vliv interkalacnich latek na tepelnou stabilitu nanokompozitt PVC/jil
Influence of intercalation agents on the thermal stability of PVC/clay nhanocomposites
Kalendovad, A., Zykovad, J., Kovdrovd, L. & Maldc, L., T. Bata University, Zlin,Czech Republic EU

Recenze vyznamnych roli nanocastic ve fotodynamické terapii
A review on the significant roles of the nanoparticles in photo dynamic therapy
Khosravi, A., Shojaosadati, S. A., Vossoughi, M., Sharif University of Technology, Tehran, Iran

Vyzkum a optimalizace vyrobnich parametrl pti biosyntézi stfibrnych nanocastic
Investigation and optimization of processing variables in silver nanoparticles biosynthesis
Khosravi, A., Shojaosadati, S. A., Vossoughi, M., Sharif University of Technology, Tehran, Iran

Od syntézy k aplikaci. Polyurethanova nanovlakna vyvijena ve SPUR a.s.
From Synthesis to Application. Polyurethane Nanofibers Developed in SPUR a.s.
Kimmer, D. at al., SPUR a.s., Zlin, Czech Republic, EU

Povrchové upravené Zelezné nanocastice na dechloraci kontaminant(
Surface-modified iron nanoparticles for contaminant dechlorination
Klimkovd, $., Cernik, M., Pluha¥, T. & Nosek, J., Technical University, Liberec, Czech Republic, EU

Role fullerenu C60 pfi aerosolovém zplsobu haseni
Partial results of chemical and physiochemical experiments with fullerene C60
Klouda, K. & Beranovad, E., State Office for Nuclear Safety, Prague, Czech Republic, EU

Feronematika -Kompozitné systémy kvapalnych krystalov a magnetickych nanocastic
Ferronematics -Composite systems of liquid crystals and magnetic nanoparticles
Kopcansky, P. at al., Institute of Experimental Physics SAS Kosice, Slovak Republic, EU

Charaktetizace Fe dopovanych povlakl SnO2 vytvarenych magnetronovym naprasovanim z jednoho terce
The characterization of Fe doped Sn02 coatings deposited by single target magnetron co-sputtering
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Liposomy s velkou skladovaci kapacitou pro paclitaxel: charakterizace a in vivo protirakovinny efekt proti
B16F10 mySimu melanomu

Liposomes with high encapsulation capacity for paclitaxel: preparation, characterisation and in vivo anticancer
effect against B16F10 mouse melanoma

Koudelka, $., Turdnek-Knotigovd, P., Masek, J. & Turdnek, J., VUVel, Brno, Czech Republic, EU

Metoda XPS pro vyzkum nanomateriald
X-ray Photoelectron Spectroscopy for nanomaterials research
Kudrnovd, M., Petri, J., Sajdl, P. & Barda, B., VSCHT, Laboratory ESCA, Prague, Czech Republic, EU

Pfiprava nanotrubicek kiemiku s funkénimi skupinami
Preparation of silicon nanotubes with functional groups
Kvdca, Z. at. al., Molecular cybernetics Ltd., Prague, Czech Republic, EU

Pfiprava nanoforem vrstevnatych piezoelektrik systému Bi,05-V,05-AO (A=Ca,Sr, Ba)
Preparation of layered piezoelectric nanoforms of the system Bi,0;-V,05-AO (A=Ca,Sr,Ba)
Kvdca, Z., at. al., Molecular cybernetics Ltd., Prague, Czech Republic, EU

Pfiprava funkcionalizovanych titanicitych nanotrubicek
Preparation of functionalized titanate nanotubes
Kvdca, Z., at. al., Molecular cybernetics Ltd., Prague, Czech Republic, EU

Ovlivnéni mechanickych vlastnosti sklokeramickych povlakl jemné mletym jilem

Affected of mechanical properties of vitreous enamel coatings of fine grand clay

Lanik, T., Podjuklovd, J., Hrabovskd, K., Pelikanovd, K., Dobrovodskd, L. & Bdrtek, V., VSB -TU, Ostrava, Czech
Republic, EU

Interferometrie pro nanometrologii s kompenzaci vlivu fluktuaci indexu lomu vzduchu
High-precision interferometry in the nanoscale with compensation of fluctuations of the refractive index of air
Lazar, J., Cip, 0., Cizek, M., Hrabina, J. & Buchta, Z., UPT AV CR, Brno, Czech Republic, EU

Ekotoxikologické hodnoceni ¢astic nulamocného Zeleza
Ecotoxicological evaluation of zero-valent iron nanoparticles
Marsalek, B., Jancula, D., Marsdlkovd, E., Mikula, P. & Zbofil, R., BU AV CR, Brno, Czech Republic, EU

Pfiprava monodispersnich nikl-chelatovych nanoliposomi pro imobilizaci his-tag proteint: studium jejich
struktury pomoci TEM, AFM a dynamickym rozptylem svétla

Preparation of Monodispersed Nickel-Chelating Nanoliposomes for Immobilisation of His-Tagged Proteins:
study of their structure by TEM, AF microscopy and dynamic light scattering

Masek, J. & at. al., VUVel, Brno, Czech Republic, EU

Mikroskopicka a strukturni charakterizace Zarovych (HVOF) a plazmovych (APS) fotoaktivnich nastrikd
Microscopic and structural characterization of high velocity oxy-fuel and atmospheric plasma sprayed coatings
Murafa, N., at.al., Institute of Inorganic Chemistry ASCR, Rez, Czech Republic, EU

Fotokatalyticka degradace somanu nanokompozity TiO2/ZnS(ZnO)
Photocatalytic degradation of Soman using TiO2/ZnS(ZnO) nano composites
Némec, T., Stengl, V., Bakardjieva, S., Murafa, N., Oplustil, F., VOP - 026 Sternberk, s. p., Czech Republic, EU

Laboratorni porovnani migracnich schopnosti rizné modifikovanych nanoZelez
Laboratory comparison of modified nanoiron migration
Nosek, J., Pluhar, T. & Cernik, M., Technical University, Liberec, Czech Republic, EU

Pfiprava kompozitnich nanomateriall na bazi kovovych nanocastic a hydrogeld
Preparation of composite nanomaterials based on metal nanoparticles and hydrogels
Novotny, F., Krakovsky I., Plestil J. & Proska J., CVUT -FJFl, Prague, Czech Republic, EU

Komercializace nanotechnologii
Commercialization of Nanotechnology
Oborny, J. & Torcik, L., NanoTrade Ltd., Olomouc, Czech Republic, EU

Hodnoceni antimikrobnich ucink( materialt s obsahem nanodastic a interpretace vysledk(
Evaluation of antimicrobial action of materials containing nanoparticles and results interpretaton
Pazdziora, E., Institut of Public Health, Ostrava, Czech Republic, EU
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Vliv velikosti jilu smaltovaného povlaku na pfilnavost natérového systému k smaltovému povlaku renovované 101
soucasti

Influence size of clay of vitreous enamel coating on adhesion paint system to vitreous enamel coat of renewal part
Pelikanovad, K., at. al., VSB-TU, Ostrava, Czech Republic, EU

Vyuziti metody XPS pro studium koroznich procesl 101
XPS and corrosion processes
Petrt, J., Kudrnovd, M., Sajdl, Pl. & Janik, P., VSCHT, Prague, Czech Republic, EU

Nanotechnologie ve vyuce na CVUT-FEL 102
Nanotechnology in education at CTU FEE
Pilarcikovad, I., Sedldacek, J., Liptdk, J. & Bouda, V., CTU-FEE, Prague, Czech Republic, EU

Sedimentacni analyza povrchové Upravenych nanocastic Zeleza 103
Sedimentation analysis of surface modified iron particles
Pluhaf¥, T., Klimkovd, $. & Cernik, M., Technical University, Liberec, Czech Republic, EU

Ceské webové stranky o nanotechnologiich 104
Czech nanotechnology web-sites
Prnka, T. & Bubelovd, K., TANGER computerstystems, s.r.o., Ostrava, Czech Republic, EU

Vyuziti svazkl pomalych pozitron(l ve vyzkumu nanomateriald 104
Slow-positron implantation spectroscopy in nanoscience
Prochdzka, 1., at. al., UK Praha, Czech Republic, EU

Vyuziti nanocastic ve fluroescenéni mikroskopii a Ramanové spektrometrii 105
Application of nanoparticles in fluorescence microscopy and Raman spektrometry

Prikryl, J., Svobodovd, I., Hezinovad, V., Liskovd, M., Madérdankovad, D., Klepdrnik, K., Foret, F., Institute of

Analytical Chemistry of the ASCR, v.v.i., Brno, Czech Republic, EU

MozZnosti vyuZiti nanozeleza pro odstranovani arzenu z odpadnich vod z odkalisté firmy FOSFA 106
Possibilities of utilization nanoparticle Zero-valent Iron for arsenic removing from waste water from slugde bed of
company FOSFA

Rodovad, A. & Kolesdrova, J., Technical University, Liberec, Czech Republic, EU

Specifické vlastnosti metalickych nanovrstev a jejich aplikace v aktivnich obalovych systémech 106
Specific properties of metallic nano-layers and their application in active packaging systems
Sedldcek, J., Cesnek, J. & Dobids, J., CTU-FEE, Prague, Czech Republic, EU

Elektricka vodivost polovodicovych polymer/kovovych nanodasticovych kompozit 107
Electrical conductivity of semiconducting polymer/metal nanoparticles composites

Sharf, A., Podhdjeckd, K., Pfleger, J. & Bouda, V., Institute of Macromolecular Chemistry AS CR, v.v.i., Prague,

Czech Republic, EU

Elektricka odezva spletenych siti mnohosténnych uhlikovych nanotrubic (buckypapers) na deformaci 107
Electrical response of multiwall carbon nanotubes (MWCNT) “buckypaper” to deformation
Slobodian, P., Riha, P., Olejnik, R., Kimmer, D. & Séha, P., T. Bata University, Zlin,Czech Republic EU

Casticové kompozity na bazi HA/TCP nanoéastic jako ndhrady kostniho $tépu 108
Particulate composites based on nano HA/TCP particles for bone graft replacements
Suchy, T., Ryglovd, $., Balik, K., Sucharda, Z. & Denk, F., USMH AV CR, v.v.i., Praha, Czech Republic, EU

Mikrosystémovy biosenzor vyuZivajici kfemennou ladi¢ku, mikrovahy s kifemennym krystalem a kfemikové 108
raménko

Microsystem biosensor based on tuning fork, quartz crystal microbalance and microcantilever

Swiatkowski, M., Wroclav University of Technology, Wroclaw, Poland

Vplyv spekacich prisad oxidov vzacnych zemin u nanokompozitov na baze SizN, 108
Influence of rare-earth sintering additives in Si;N, based nanocomposites

Tatarko, P., Lojanovd, $., Dusza, J. & Sangalik, P., Institute of Materials Research, SAS, Kosice, Slovak

Republic, EU

Funkcionalizované magnetické nanocastice pre cieleny transport lieciv 109
Functional magnetic nanoparticles for targeted drug delivery

Tomasovicovd, N., Kopcansky, Pl., Konerackd, M., Zavisovd, V. & Timko, M., Institute of Experimental Physics

SAS Kosice, Slovak Republic, EU



Liposomalni preparat alfa-tokoferyl maleamidu: in vitro a in vivo toxikologicky profil a protirakovinny efekt pfi
spontdnni rakoviné prsu u mysi

Liposomal formulation of a-tocopheryl maleamide: In vitro and in vivo toxicological profile and anticancer effect
against spontaneous breast carcinomas in mice

Turdnek-Knotigovd, P. & at. al., VUVel, Brno, Czech Republic, EU

Nanokrystalicky Col-xZnxFe,0, jako tepelny prostfednik pro magnetickou hypertermii

Nanocrystalline Col-xZnx Fe,0, as heat mediator for the magnetic hyperthermia

Veverka, M., Pollert, E., Zavéta, K., Jirdk, Z., Kaman, O., KniZek, K., Marysko, M., Veverka, P., Kaspar, P.,
Institute of Physics of Academy of Sciences CR, Prague, Czech Republic, EU

Syntéza a charakterizace nanocastic manganatého perovskitu obalenych oxidem kifemicitym
Synthesis and characterization of silica coated manganese perovskite nanoparticles
Veverka, P., at al., Institute of Physics of Academy of Sciences CR, Prague, Czech Republic, EU

Vertikdlné usporfadané nanostruktury pro elektrochemické senzory
Vertically aligned nanostructures for electrochemical sensors
Vorozhtsova, M., Hrdy, R. & Hubdlek, J., VUT Brno, Czech Republic, EU

Spojeni Amphotericinu B s funkcionalizovanymi Amino/Carboxyl uhlikovymi trubicemi jako systém dodavky Iéciv
Amphotericin B conjugation to amino/carboxyl functionalized carbon nanotubes as drug delivery system
Zarrabi, A. & Vossoughi, M., Sharif University of Technology, Tehran, Iran
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Giersig Michael Freie Universitdt Berlin, Berlin, Germany, EU
Title of paper/Ndzev predndsky Paper no./Cislo
Vyzkum, vysledky a budoucnost nanotechnologie 9

Research, Results and Future in Nanotechnology

The goals of the Nanomaterial Group lie in the preparation of nanometer-sized semiconductor, metallic, and magnetic
particles, followed by the creation of periodically ordered nanostructures (1-D, 3-D) based on single nanoparticles. A
small particle size implies high sensitivity and selectivity. These new effects and possibilities are mainly due to
guantum effects that are a result of the increasing ratio of surface to volume atoms in low-dimensional systems. An
important factor in this context so far has been the design and fabrication of nanocomponents with/displaying new
functionalities and characteristics for the improvement of existing materials; including photonic materials, conductive
materials, polymers and composites. In this speech | will provide an overview of our recent research concerning the
development of innovative products and application options in electronics and biomedicine, based solely on
nanoscale technology.

Authors/Autofi

Giersig, M.

Jungwirth Tomds FZU AV CR, Praha, Czech Republic, EU

Title of paper/Ndzev predndsky Paper no./Cislo
Fyzika a aplikace spintroniky 102

Physics and Applications of Spintronics

In this lecture we will introduce the field of spintronics which has revolutionized magnetic storage technologies, is
making its way into semiconductor microchips, and represents one of the most rapidly developing scientific fields in
nano-electronics. We will start by introducing basic concepts of spintronics which recognize that, apart from the
electrical charge, each electron carries a microscopic magnetic moment called spin. Its utility led to discoveries of
many new physical effect in magneto-electronics, some of which are now widely used in applications and others still
challenging our basic understanding of relativistic quantum-mechanics phenomena. Current spintronics research
topics pursued both in the Acedemy of Sciences of the Czech Republic, EU and worldwide will be the main topic of the
lecture. We will also discuss the prospect of spintronics in terms of its future applications in information technologies.

Authors/Autori
Jungwirth, T.

Madhusudhan Basavaraj Kuvempu University, Shivagangotri, India
Title of paper/Ndzev predndsky Paper no./Cislo

Objevuijici se a znovu-objevujici se infekéni choroby: Nanobiotechnologie pfi monitorovani chorob 18
Emerging and Re-emerging Infectious Diseases: Nanobiotechnology in Disease Control

A new political and economic paradigm is emerging with the turn of the century, which is affecting the prevention,
control, and eradication of animal and zoonotic diseases. Despite remarkable advances in medical research and
treatments during the 20th century, infectious diseases remain among the leading causes of death worldwide for
three reasons: (1) emergence of new infectious diseases; (2) re-emergence of old infectious diseases; and (3)
persistence of intractable infectious diseases. New findings show similarities among infectious agents that span
different taxa and kingdoms, and this trend is bringing together infectious disease specialists who earlier did not
consider them to have common interests in disease prevention and management. Nanobiotechnologies are clinically
applicable and possess the potential to be useful in laboratory diagnosis of infections in general and viral infections in
particular. Nanotechnology is functional in the design of biochips as they enable the diagnosis at the molecule and
single cell level and hence serve as a great advance in molecular diagnostics. The long-term objective of drug delivery
systems is the ability to target selected cells and/or receptors within the body. Nanotechnology is critical in reaching
these goals will be discussed.

Authors/Autori
Madhusudhan, B.

18
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;’I‘\IANOCON 20. - 22. 10. 2009, Roznov pod Radhostem, Czech Republic, EU

Bouda Vaclav CVUT v Praze, Praha, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
Konvergence oborti ve vyuce nanotechnologii 5

Convergence of branches in nanotechnology education

Efektivni vyuZivani prostredk( vkladanych do rozvoje nanotechnologii je podminéno odbornou kvalifikaci resiteld. V
pfipadé nanotechnologii se vSak nejedna o obvyklou Uzkou odbornost, ale o dosud nezndmou velkou oborovou Sifi,
kterou musi zajistit predevsim univerzity. Tato Sife narlsta s rlistem prileZitosti i rizik, které nanotechnologie v sobé
skryvaji. Odpovédny vyzkum i pouzivani nanotechnologii nevyresi jen zakony a predpisy, cesta vyplyva z obecného
poznani, ze jen vzdélani vede k odpovédnosti. Pro¢ pravé nanotechnologie vyzaduji tento pfistup?

Na Urovni nanorozmérl samoziejmé dale plati klasické zdkony mechaniky, materidlového inZenyrstvi a dalsich
disciplin. Zachazime zde vsak ale s interakcemi mezi nanocasticemi, kde dominuji sily van der Waalsovy a sily
elektrostatické. V urcitych pripadech se dostdvame do oblasti kvantové mechaniky. Nepredstavitelné malé rozméry
nanocastic umoznuji jejich pronikani bunécnou sténou. Zasadni vyznam ma relativné velky povrch nanodastic
vzhledem k jejich objemu, ktery silné posiluje katalytické ucinky atd. Podminkou kvalifikovaného pfistupu je na jedné
strané znalost fyziky, chemie, fyzikalni chemie, fyziky koloid( atd. a na druhé strané znalost zakladnich inZenyrskych
predméta.

Prvoradym zdrojem inspirace pro vyvoj nanotechnologii vytvareni novych material a systému se v soucasnosti stavaji
principy funkci Zivych organism(. Podminkou konstruktivni inspirace Zivymi systémy je samoziejmé znalost zakonitosti
z oblasti biologie, biofyziky, biochemie, |ékarské fyziologie atd.

Zivé systémy jsou viak vice ne? produkt molekularni manipulace. Bohatost funkci Zivych organismil je bezprostredni
vysledek spojeni nanotechnologii s informatikou. Pro Uspésnou praci je zde nutna znalost pocitacovych a
softwarovymi systémd, teorie Fizeni, telekomunikacni techniky, elektroniky, umélé inteligence, kognitivnich véd atd.
Nanotechnologie a nanovédy, vychazejici ze zminénych véd a soucasnych inZenyrskych disciplin, vytvareji na arovni
nanorozmérl spole¢né novou jednotu, uvadénou casto ve zkratce nano-bio-info-cogno, jako zdroj novych revolucnich
feSeni. Soucasnost pripomind obdobi renesance pred péti sty lety, kterd chdpala jednotu pfirody a ndsledné vsak
vyvolala rozvoj specializovanych véd. Dnes se jedna opét o jejich sblizovani a novy pokus o pfiblizeni k tehdejSimu
idedlu na nové Urovni. V pfFistich dvaceti letech lze ofekavat konvergenci oborld smérem k setfeni hranice mezi
pfirodnimi a lidmi vytvarenymi systémy. Diky vzajemné konvergenci se dockdme pokroku nejen v medicing,
elektronice, materialovém inZenyrstvi a dalSich technickych oborech, ale nepochybné i v koncepci vzdélavani.
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Standardizace v oblasti nanotechnologie v CR a v EU 6

Standardization in nanotechnology in the Czech Republic, EU and European Union

Standardizace je nezbytnym a uc¢innym ndstrojem pro prenos informace mezi vyrobci (zpracovateli, pracovniky
vyzkumu a vyvoje, regulacnimi organy, ....) navzdjem a v kone¢ném kroku ke spotiebiteli. Cilem tohoto procesu je
zajisténi reprodukovatelnosti vyrobnich postupl, sjednoceni nazvoslovi pro popis jevl, postupl, vlastnosti a dalsich
charakteristik a konecné téZz ochrana zdravi a omezeni rizik pfi pouzivani vyrobkl koncovym spotfebitelem. Uvedeny
proces je promitnut do formy norem pro jednotlivé oblasti pouziti, prfipadné slouzi jako podklad pro cinnost
regulacnich organd (ministerstva, Evropska Komise, WHO) opravnénych regulovat nakladani s vyjmenovanymi
entitami formou narodnich ¢i nadnarodnich zakont, omezujicich nafizeni, doporuceni apod. Zatimco pouzivani norem
a standardl je pro zpracovatele v podstaté dobrovolné, jejich ignorovani vede k omezenému uplatnéni na trhu,
pfipadné aZz k odmitnuti takovéhoto vyrobku. Zakonné podminky, stanovené regulacnimi organy jsou ovsem povinné a
musi byt vSeobecné dodrZovany. Pravé pouze dobte vedeny proces standardizace mize zarudit, Ze pfijata regulacni
opatfeni budou dostatecnd, aviak ziroveri neomezujici zbytecné (pfehnané) svobodu zpracovatell, k ¢emuz ¢asto
dochézi. Pro uvedené Gcely zfizuji jednotlivé staty své narodni technické komise - v CR je to pro NANOTECHNOLOGIE
komise TNK 144. Nadnarodni plisobnost maji pak komise s platnosti celoevropskou - pro NANOTECHNOLOGIE komise
CEN/TC 352, pfipadné celosvétova - pro NANOTECHNOLOGIE komise ISO/TC 229.
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Standardization is an essential and an effective tool for transfer of information between the manufacturers
(processors in science and development, regulatory authority,..) mutually and also in the last step towards a
consumer. The aim of this process is to provide reproducibility of production techniques, unification of terminology
for description of events, methods, features and other characteristics and finally also health protection and decrease
of risks during usage of the products by consumer. Mentioned process is projected in standardization for each field of
application, eventually serves as a base for the action of regulatory authority (government departments, European
Commission, WHO) competent for control of handling with specified entities as a national or multinational rules,
regulations, recommendations etc. While application of rules and standards is for processor in principle voluntary,
their ignoring leads to limited acceptance of the market, sometimes as far as to refusing of this type of product. On
the other hand, the legal conditions, set by control authority are obligatory and have to be generally adhered. Only
carefully provided process of standardization can guarantee that accepted regulatory measures will be sufficient, but
at the same time non-limiting excessively freedom of processors, which occurs often.

For listed purposes every state sets up its own national technical commission - in CR it is for NANOTECHNOLOGY a
commission TNK 144. Internationally operate with the validity for whole Europe NANOTECHNOLOGY commission
CEN/TC 352, and in some case global - for NANOTECHNOLOGY commission ISO/TC 229.
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Nanotechnologie v CR 25

Nanotechnology in the Czech Republic, EU

Prispévek shrnuje vysledky aktualniho mapovani organizaci zabyvajicich se v Ceské republice vyzkumem a vyvojem
nanotechnologii a vyuzivanim konkrétnich aplikaci. Tento prézkum proved! v uplynulych mésicich tym expertd Ceské
spole¢nosti pro nové materidly a technologie. Prizkum ukazal, Ze téchto subjektd vefejné i soukromé sféry v
poslednich letech vyznamné pfibylo, stejné jako odbornikd, ktefi se timto priifezovym védnim oborem v CR zabyvaji.
Nejvétsi dynamika je patrnad v soukromém sektoru. Za posledni tfi roky stoupl pocet malych a stfednich podnikd
zabyvajicich se v CR nanotechnologiemi trojnasobné, v piipadé velkych podniki na dvojnasobek. Nejvétsim
pracovi$tém zaméfenym na vyzkum a vyvoj nanotechnologii v CR z(stavéa Fyzikalni Ustav AVCR, v.v.i., Praha. Tym
CSNMT soucéasné vypracoval prehled vefejnych program(i, z nichz se vyzkum a vyvoj nanotechnologii v CR podporuje.
Vysledky ukézaly, Ze zpGsob veiejné podpory VaV nanotechnologii je v CR stale velmi roztiiétény mezi ¢tyfi hlavni
poskytovatele -AV CR, MSMT, MPO a MZ. Dal$im vystupem je piehled jednotlivych vyzkumnych projektd, které se
tykaji nanotechnologii a jsou podporovény z vefejnych zdroji. Zhruba trfetina viech ,nano projektl” se zabyva
materidly a necelda pétina nano-biotechnologiemi. Cennym vystupem prace tymu jsou vysledky analyzy financ¢ni
podpory vyzkumu nanotechnologii v CR. V roce 2008 bylo na vyzkum a vyvoj nanotechnologii v CR vynaloZeno zhruba
1,85 miliardy K¢, z toho 91 % z verejnych zdroju.

The paper presents the results of the mapping of entities focusing on nanotechnology R&D and on using of concrete
nano applications in the Czech Republic, EU. This survey has been carried out during the last months by the expert
team of the Czech Society for New Materials and Technologies. This survey clearly demonstrated a high dynamics in
this aspect, both in public and private sectors in the last years in the Czech Republic, EU. The number of SMEs focusing
on nanotechnologies has been tripled in comparison to the year 2005 and the number of large companies has been
doubled. The biggest workplace of nanotechnology R&D in the Czech Republic, EU is Physical Institute AS CR, Praha.
Also the number of scientists and experts dealing with nanotechnologies has been enlarged in the Czech Republic, EU.
The list and scheme of concrete programs of public support in the Czech Republic, EU has been also prepared by the
team of CSNMT experts. They illustrate convincingly the lack of system and the fragmentation of the public support
among four main providers - Academy of Sciences, Ministry of Education, Youth and Sports, Ministry of Industry and
Commerce and Ministry of Health. The list of concrete RTD projects supported from public funds has been prepared.
About one third of all projects is focusing on nanomaterials. And each of the fifth project is focusing on
nanobiotechnologies. The survey brings also concrete data regarding the finance allocated to the nano R&D in the
Czech Republic, EU. About 71 million EUR has been allocated to nanotechnology R&D (about 91 % from public funds)
in the year 2008.
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Title of paper/Ndzev predndsky Paper no./Cislo
Co doporuci Expertni poradni skupina - Nano, Materials, Production 34

- aby EU podporovala v letech 2010 - 2015?
What will be recommended by EU Expert Board - Nano, Materials, Production
- to be supported by EU in years 2010 - 2015?

European Advisory Group of the NMP theme of the 7th Framework program began a work in order to help the
European community to better focus its calls.
There are using three approaches:
- Trying to define “fundamental breakthrough” listing all technical and scientific advances thatseem very important
for the future of Europe in the NMP domain.

“Industry needs”, listing all needs from industry that are relevant for future economic growth of Europe.
“Grand challenges”: a very limited list of very large objectives and challenges, which are very important for the
European society. The objective of an important challenge: sustainable development. This challenge is fostering a lot
of industrial needs, some of which are relevant for NMP.
- Avoiding large use of non renewable raw materials , water and energy
- Avoiding important environmental footprint
The focus is mainly on goods produced following the 1st and 2nd Industrial revolution: Coal, steel,petrol, chemical
industry, electricity, automotive, building & construction (“old and dirty industries”). The society requires a change in
these production schemes toward minimal consumption of non renewable raw material and minimal environmental
footprint for a given unit of production.
In the “cooperation” part of 7th Framework program, there are important themes mostly devoted to this challenge.
These are:
- Energy
- Environment
- Transport (for the most part)
Besides, the new “recovery plan”, is focused on this same target, mainly through:
- Green Car
- Energy efficient building
- Factory of the future (for some part)
This shows already that NMP is an important actor along this very important challenge since two ofthese PPP
initiatives are under its umbrella.
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S1B1 - Charakterizace/Characterization

Jelinek Pavel FZU AV CR, Praha, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
Charakterizace a modifikace nanostruktur na atomarni trovni 49

Characterization and modification of nanostructures at atomic scale

Nano-science aims to study and modify properties of objects like complex circuits, macromolecules or biological cells
at nanometer scale. The increasing importance of quantum phenomena at this scale is a significant attractive feature.
An analysis, control and modification of molecules, surfaces or nanostructures are great challenges of last years.
Nanoprobe techniques such as the Scanning Tunneling Microscope (STM) and the Atomic Force Microscope (AFM)
provide not only a variety of experimental information at the atomic scale, but they are also widely used as the
assembly mechanism for creating potential nanotechnology devices using both contact and non-contact modes of
operation. One of the most promising scanning probe techniques to explore Nano-scale is so called Non-Contact AFM
(NC AFM) with a fast growing application in surface science and nanotechnology. In this talk, brief introduction and
roadmap of NC AFM technique will be provided. Recent development and outstanding achievements of the technique
will be presented, such as chemical identification of individual atoms, atomic manipulation and complex atomic
pattering on semiconductor surfaces.
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Kelvinova mikroskopie skenujici sondou s vysokym rozliSenim pro zkoumani polovodict a 7

organickych monovrstev
High resolution Kelvin force microscopy on semiconductor materials and organic monolayers

Kelvin Force Microscopy (KFM) je velmi vykonny nastroj pro mapovani povrchového naboje, povrchovych potenciall a
profilu dopant(. Tato technika je implementovana v amplitudové modulaci a frekvenéni modulaci reZzim( mikroskopie
atomarnich sil (AFM). Povrchové elektrické vlastnosti jsou méreny v mnoha aplikacich pomoci dvoufazovych technik,
ve kterych je vliv topografické odezvy na pohyb sondy redukovany vyzvednutim sondy nad povrch vzorku béhem
ziskavani elektrického signalu. Tento pristup ma mnoha omezeni v citlivosti a lateralnim rozliseni kvlli vzdalené pozici
hrotu béhem skenovani ve zdvihu. Oddéleni topografické a elektrostatické odezvy je také mozZné pomoci fizenych
cykl( topografie a elektrické odezvy na rlznych frekvencich, které umoznuji jednofazové KFM soucasné se studiemi
topografie vzorku a povrchového potencidlu. Posledné zminény je méreny pomoci napéti aplikovaného na hrot, které
rusi jeho vzdjemné elektrostatické plsobeni se vzorkem. UvaZujeme mnoha praktickd zadlenéni pro servo cyklus
elektrické odezvy. Ve vyzkumu, ktery pfindsi nejlepsi prostorové rozliseni [3] a nejvyssi citlivost, byly pouZity rlizné
vstupy a frekvence. Pouzili jsme také AFM sondy s rliznymi geometriemi (Obr. 1, vlevo a vpravo) a rozméry hrotu.
Vysledek této studie bude prezentovan a zobrazen pomoci KFM obrazkd riznych material(: polovodi¢ové struktury s
rznymi drovnémi legovani, polymerové kompozity, grafit, Au (111) a fluoralkany. Dopované elektrické prechody (Obr.
2, vpravo), negativné nabité samo-usporadané fluoralkanové vrstvy na grafitu (Obr. 3, vpravo) a skvrny kontaminace,
které vyrostly na vzduchu na povrchu grafitu, jsou viditelné v obrazku povrchového potencidlu (neni zobrazeno). Bylo
mozné ziskat bocni rozliseni lepsi nez 5 nm a citlivost nékolika desitek milivolt(.

Kelvin Force Microscopy (KFM) is a very powerful tool for mapping of surface charges, surface potentials, and doping
profiles. This technique is implemented in amplitude modulation and frequency modulation Atomic Force Microscopy
(AFM) modes. In many applications surface electric properties are measured with two-pass technique in which a “spill
over” of topographic response to the probe motion is reduced by lifting the probe over a sample surface during
detection of electric signals. Such approach has also severe limitations in sensitivity and lateral resolution due to a
remote probe position during the lift scan. A separation of topographic and electrostatic responses is also possible by
operating topography and electric-response servo loops at different frequencies that enable single-pass KFM with
simultaneous studies of sample topography and surface potential. The latter is measured by voltage applied to the
probe that nullifies its electrostatic interaction with a sample. We consider several practical implementations for the
electric-response servo loop. In search for one that provides best spatial resolution [3] and highest sensitivity.
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Different inputs and frequencies were applied in this search. We have also employed AFM probes with different
cantilever geometries (Figure 1, left and right) and tip dimensions. The results of this study will be presented and
illustrated by KFM images of different materials: semiconductor structures with different level of doping, polymer
composites, graphite, Au (111) and fluoroalkanes. Doped electric passes (Figure 2, right), negatively charged self-
assemblies of fluoroalkane layer on graphite (Figure 3, right) and contamination patches, which are grown on the
graphite surface in air are visualized in surface potential images (not shown). It was possible to achieve lateral
resolution better than 5 nm and sensitivity of few tens of milliVolts.

Keywords: Atomic Force Microscopy, Kelvin Force Microscopy, Materials Science
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Multiparametrova analyza jednotlivych nanocastic v tuhém roztoku v realném case 107

The real time and direct multi-parameter analysis of individual nano-particles in solution

A new nanoparticle sizing and characterization technique is described which allows nanoparticles in a suspension to
be individually but simultaneously detected and analysed in real time using a laser-based microscope system.
Nanoparticles of all types and in any solvent can be detected, sized and counted through video-based tracking of their
Brownian motion when illuminated by a specially configured laser beam. Depending on particle type, nanoparticles as
small as 10nm can be visualized (though not imaged). The technique is robust and low cost representing an attractive
alternative or complement to higher cost and more complex methods of nanoparticle analysis such as photon
correlation spectroscopy (PCS) or electron microscopy that are currently employed in a wide range of technical and
scientific sectors. Advances in the technique will be described which allow each particle to be simultaneously analysed
not just in terms of its size but also light scattering power (mass/refractive index) and fluorescence and from which 3D
plots of size v. light scatter or fluorescence can be produced.

The technique uniquely allows the user a simple and direct qualitative view of the sample under analysis (perhaps to
validate data obtained from other techniques such as PCS) and from which an independent quantitative estimation of
sample size, size distribution and concentration can be immediately obtained. Examples of analyses of a wide range of
sample types will be shown including nano-emulsions from pharmaceutical and clinical applications and metal oxides
and nano-ceramics from the chemical, pigments and coatings industries.
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Opticka mikro-spektroskopie jednotlivych polovodi¢ovych nano-objektt odhaluje individualitu 50

V nano- svété
Optical micro-spectroscopy of single semiconductor nano-objects reveals individuality in the nanoworld

Optical spectroscopy is applied to study individual nanometer-sized objects in spite of limited resolution of the optical
imaging. The key features of such experiments are (i) specially prepared samples with low concentration of optically
addressed objects and very low background signal, (ii) high quality of optical imaging and optimized detection
efficiency. Difficult, but very important, task is incorporation of a cryostat to the micro-spectroscopic set-up in order
to get deeper insight into observed phenomena by variable-temperature measurements. Several micro-spectroscopy
set-ups have been built by the authors and applied to study semiconductor nanocrystals, nanowires, nanocrystalline
waveguides, nanocrystals within photonic crystals and light-emitting diodes etc. Several phenomena like luminescence
fine-spectral structure, polarization, and ON-OFF intermittency are unique features of single nano-object detection
and cannot be seen in ensemble measurements. Moreover, surprising variability of single nano-object properties
reflects “individuality” of each object caused by variations in size, shape, surface passivation etc. The study of
individual properties and their statistical distribution by means of optical micro-spectroscopy is extremely important
for future applications of semiconductor nanostructures in e.g. optoelectronic devices or bio-labels.
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Title of paper/Ndzev predndsky Paper no./Cislo

Metrologické zabezpeceni méreni délek v nanoméritku 42

Metrological aspects of length measurements on the nanoscale

S rozvojem vyuzivani nanotechnologii v rGznych odvétvich primyslu stoupa potfeba zajisténi spravnosti a presnosti
méreni rozmérl a dalsich fyzikdlnich veli¢in v nanoméritku. V pfispévku budou predstaveny hlavni prostfedky a
postupy vyuZivané pro zajisténi navaznosti méfeni v oboru nanometrologie v Evropé a v CR a souvisejici technologie
nutné k jejich realizaci. Hlavni draz bude kladen na méreni pomoci metod rastrovaci sondové mikroskopie, nejistoty
méreni pfi vyuZiti této metody a typické metrologické parametry mikroskopl. Bude diskutovana také otazka
metrologie ziskavani lokalnich fyzikalnich velicin jinych nez délka - optickych, elektrickych, magnetickych ¢i termalnich
vlastnosti zkoumanych pomoci pfislusnych technik rastrovaci sondové mikroskopie. Ddle bude popsan metrologicky
rastrovaci mikroskop - zafizeni vyvinuté ve spolupraci CMI a UPT AVCR pro kalibrace standard® v mikro a nanoméfitku
a budou prezentovany prvni vysledky méreni na tomto zafizeni.

With the increasing use of nanotechnologies in various industry branches there is a growing need of providing correct
and exact measurements of dimensions and other physical parameters on the nanoscale. In this contribution we will
present the major means and methods for providing traceability of measurements in the field of nanometrology in
Europe and the Czech Republic, EU and the corresponding technologies that are necessary for their implementation.
The main emphasis wil be on measurements using scanning probe microscopy methods, uncertainties of
measurements for this method and typical metrological parameters of microscopes. The question of a metrological
treatment of measurements of local physical quantities other than length - optical, electrical, magnetic or thermal
properties, studied using the corresponding techniques of scanning probe microscopy will be discussed as well.
Furthermore the metrological scanning probe microscope will be described, a device developped in cooperation of
CMI and ISI for the calibration of standards in the micro and nanoscale and the first results of experiments performed
on this instrument will be presented.
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Kontrola rozmért vzorkli v nanometrickém méritku pomoci superkontinualniho svétla 143

Dimensional inspection of samples in the nanometer scale by means of the supercontinuum light

In a lot of cases of production of semiconductor microchips, nano-components like MEMS, or optical lithography, an
even more precise length measuring devices are necessary for a reliable fabrication and quality inspection. Modern
high-resolution laser interferometers are considered in this field as these more precise measuring length sensors.
They use a wavelength of the laser light like a fundamental length unit. Presently, the progress in the nanometrology
research is oriented to femtosecond mode-locked lasers stabilized by technique of the optical frequency comb. The
laser produces a supercontinuum light, which is composed of a cluster of coherent frequency components in certain
interval of wavelengths. A value of the repetition rate of femtosecond pulses determines spacing of these components
in the frequency domain. We put together a new method, which uses a special design of an optical resonator working
like a measuring device. The measuring probe (one of two mirrors of the cavity) monitors changes of unknown
distance by piezoelectric transducer (i.e. cantilever of the atomic force microscope). Then the repetition frequency of
the femtosecond laser is controlled by selected optical modes of the cavity. The down-conversion of the optical
frequency changes of certain mode of the cavity into the radio-frequency domain is the main impact of the method.
There is exception that the resolution of the method will be in the range of the size of atoms.
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Vyuziti pozitronové anihilacni spektroskopie k charakterizaci a mikrostrukturnim studiim 63

ultrajemnozrnnych kovovych materialt
Application of positron annihilation spectroscopy for characterization and microstructural studies
of ultra fine-grained metals

Makroskopickd mnoiZstvi ultrajemnozrnnych (UFG=ultra fine-grained) kovovych materidld bez zbytkové porozity
mohou byt produkovany metodou silné plastické deformace. Tento proces vsak vede ke silné nerovnovazné strukture
s velkym mnozstvim defekt indukovanych deformaci (dislokace, vakance a vakancéni shluky). Podrobna znalost téchto
defektl a jejich chovani je zfejmé klicova pro pochopeni formovani a teplotni stability UFG struktur. Pozitronova
anihila¢ni spektroskopie (PAS) je vsoucasnosti Siroce vyuZivana jako nedestruktivni metoda zkoumani struktury
materiald na Urovni atomarniho usporadavani. Volbou vhodné techniky PAS mohou byt ziskany s vysokou citlivosti
unikatni informace o defektech nanoskopickych rozmérd (vakance a jejich shluky, dislokace, mikrovoidy, péry, hranice
zrn apod.), napfiklad typ defektu, jeho koncentrace a chemické okoli, prostorové rozlozeni defekt( i jejich evoluce se
zménou podminek pripravy anebo vnéjsich parametrl (teplota vzorku). PAS je tedy ucinnym nastrojem
experimentatora v oblasti UFG material(, jejichZ uzitné vlastnosti mohou byt rozhodujicim zplsobem ovlivnény pravé
zminénymi strukturami. V tomto ¢lanku budou shrnuty neddvné vysledky ziskané pomoci PAS (konvencéni metoda i
vyuZiti pozitronového svazku) pro objemové UFG vzorky kubickych kov( (Cu, Ni, Fe) pfipravené technologii torze pfi
vysokém tlaku. Detailnéjsi diskuze bude vénovana nasledujicim bodlm: (i) charakterizace defektl vytvorenych silnou
plastickou deformaci, (ii) radialni a hloubkovy profil defektd, (iii) vliv keramickych nanocastic na teplotni stabilitu
ultrajemnoznné médi.

Macroscopic amounts of ultra fine-grained (UFG) metals with no residual porosity can be produced by methods based
on severe plastic deformation. However, such a process results in a strongly non-equilibrium structures with a huge
amount of deformation-induced defects (dislocations, vacancies and vacancy clusters). A detailed knowledge of these
defects and their behaviour is obviously a key point of understanding the formation and thermal stability of the UFG
structures. Positron annihilation spectroscopy (PAS) is nowadays widely used as a non-destructive method of
materials structure investigations on the atomic arrangement level. A valuable knowledge of nano-sized defects
(vacancies and their agglomerates, dislocations, microvoids, pores, grain boundaries, etc.) can be obtained with a high
sensitivity by means of appropriate PAS techniques: defect type, concentration and their chemical environment,
spatial distribution of defects as well as defects evolution during variations of preparation conditions and external
parameters (sample temperature). PAS is, therefore, well-suited tool for experimenters in the field of UFG materials,
in which the above mentioned structures may exert a crucial influence on the potential use of the material. Present
Contribution deals with investigations on bulk UFG cubic metals (Cu, Ni, Fe), prepared by the high-pressure torsion
technology. Recent PAS results, including the conventional techniques as well as positron beam studies, will be
reviewed. The following items will be discussed in more details: (i) characterization of defects introduced by severe
plastic deformation, (ii) radial and depth distributions of defects, (iii) the influence of ceramic nanoparticles on
thermal stability of UFG copper.
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Matéj Zdenék Univerzita Karlova, Praha, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
Charakterizace mikrostruktury nanokrystalickych praskt a tenkych vrstev pomoci praskové rtg. difrakce 138

Microstructural characterization of nanocrystalline powders and thin films by X-ray powder diffraction

Possibilities of powder X-ray diffraction (XRD) for characterisation of nanocrystalline powders and thin polycrystalline
films are briefly discussed. The method was used for study of crystallization and thermal stability of samples of
titanium dioxide. The most pronounced diffraction effect connected with nanocrystalline materials is huge broadening
of diffraction peaks. Then the classical evaluation of XRD pattern based on the analysis of individual peaks becomes
complicated because of severe peak overlapping and must be replaced by the so-called total pattern fitting or
modelling. The model function should include all the necessary instrumental and physical parameters. A new software
MStruct has been developed for the purpose and applied here for different samples of titanium dioxide. The model
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considers instrumental aberrations corresponding to the applied diffraction geometries (e.g. absorption, refraction)
and mainly physical models of real microstructure such as crystallite size and distribution, dislocation densities and
correlation, phenomenological microstrain, stacking faults, residual stress and preferred grain orientation.
Corresponding parameters can be refined by optimisation algorithm.

The application of the method is demonstrated on the analysis of crystallites size distribution in nanocrystalline
anatase powders and analysis of tensile residual stresses in the series of film samples of different thickness. The
stresses appeared in the films during the crystallization and increase drastically with decreasing film thickness. The
values obtained from XRD total patter fitting agree well with the results of direct XRD stress measurements. Thin films
depth profiling revealed a gradient of phase composition with rutile grown on the interface and anatase on the top.
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Holoubek Jaroslav UMCH AV CR, Praha, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
Samousporadané nanostruktury ve smésich kopolymert: studie metodami SAXS, SANS a TEM 65

Self-assembled nanostrucutres in copolymer blends: SAXS, SANS and TEM study

Byly studovany jevy spojené s fazovym chovanim a samousporadanymi nanostrukturami tfi systém( blokovych
kopolymertd pomoci metod malouhlového rozptylu x-paprskd (SAXS), malouhlového rozptylu neutron (SANS) a
transmisni elektronové mikroskopie (TEM).

1) Systém A-b-B/A (dPS-b-PMMA/PS) byl studovan jako funkce molekulové vahy a koncentrace pfidavaného
homopolymeru. Parametr rM=MH/MC (molekulovd vaha homopolymeru MH k molekulové vaze retézce
odpovidajiciho blokového kopolymeru MC) byl vybran tak, aby zahrnoval vSsechny typy moznych vzajemnych velikosti
homopolymer/ kopolymerni blok. Bylo ukazano, Zze parametry rM a )(3/2N urcuji smérnici vztahu D proti koncentraci
homopolymeru ve slabém a stfednim segrega¢nim rezimu.

2) Systém (A-b-B)1/(A-b-B)2 (kde A je deuterovany polystyren (dPS) a B je deuterovany nebo hydrogenovany
poly(metylmetakrylat) (IPMMA nebo PMMA). Perioda domén D smési vyhovuje skalovacimu vztahu D ~ Mn2/3, jak
bylo postulovano Hashimotou a spol. (plvodné navrieno a testovano pro smési lamelarnich kopolymera PS-b-Pl).

3) Systém A-b-B/ A-b-C, tj. s jednim spolecnym blokem (kde A=dPS, B= PMMA, C=PI). Jeden z kopolymeru je pfitom v
neusporadaném stavu, zatimco druhy vykazuje lamelarni morfologii za obvyklych teplot. Jevy spojené s prechodem z
neusporadaného do usporadaného stavu (ODT prechod), mikrodoménova morfologie a fazové chovani byle zkoumany
jako funkce koncentrace pridavaného mikrofazové separovaného kopolymeru a teploty.

Prace vznikla za finan¢ni podpory GA CR (grant ¢.202/09/2078).

Phenomena associated with the phase behaviour and self-assembled nanostructures of three block copolymer
systems have been studied by small-angle X-ray scattering (SAXS), small-angle neutron scattering (SANS) and
transmision electron microscopy (TEM).

1) System A-b-B/A (dPS-b-PMMA/PS homopolymer) were studied as a function of molecular weight and concentration
of the added homopolymer. The parameter rM=MH/MC (molecular weight of homopolymer MH to that of
corresponding block copolymer chain MC) was selected to encompass all possible types of mutual
homopolymer/block copolymer sizes. It has been shown that the parameters rM and XS/ZN stipulate the slope of
relation D vs concentration of homopolymer in the weak and the intermediate segregation regimes.

2) System (A-b-B)1/(A-b-B)2 ( where A is perdeuterated polystyrene (dPS) and B is deuterated or hydrogenated
poly(methyl methacrylate) (dPMMA or PMMA). The domain spacing D of the blends can be scaled with Mn by D ~
Mn2/3 as predicted by postulate introduced by Hashimoto at al. (originally suggested and proved for blends of
lamellar PS-block-Pl copolymers).

3) System A-b-B / A-b-C i.e. with one block in common (A = dPS, B = PMMA, C = PI). One copolymer is in disordered
microdomain state, while the other displays lamellar morphology at ordinary temperatures. Phenomena associated
with the order-disorder transition (ODT), microdomain morphology and phase behaviour were investigated as a
function of concentration of the added microphase-separated copolymer and temperature.

We gratefully acknowledge support of the Grant Agency of the Czech Republic, EU (grant No. 202/09/2078).
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Zadrazilova Gabriela Technologické centrum AV CR, Praha, Czech
Republic, EU

Title of paper/Ndzev predndsky Paper no./Cislo

PFizplsobeni architektury polymernich nanokompozitl pro inovace v oblasti prostupnosti tekutinami 2
Tailoring the architecture of polymer nanostructured composite materials for innovations in liquid
permeations

The structure of broad spectrum of novel advanced materials can be engineered to design polymer
compositemembranes by incorporating nano-sized reinforcements or fillers into the polymer matrix. These new

nanomaterials can be adapted to the targeted purposes across various nanotechnological sub-disciplines such as
chemical processing technologies, biosensors, and tissue enginering.
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S1B2 - Nanostfibro/Nanosilver

Kvitek Libor Univerzita Palackého, Olomouc, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
Nanocastice stfibra - pfiprava, vlastnosti a aplikace 8

Silver nanoparticles - preparation, properties and application

Nanocdastice stfibra nachdzeji diky svym unikatnim optickym, katalytickym a biologickym vlastnostem Siroké vyuziti
nejen ve vyzkumnych laboratofich, ale i v bézné lidské praxi. Jejich pfiprava je nejcastéji zaloZzena na redukci rozpustné
stfibrné soli vhodnym redukénim Cinidlem. V pripadé modifikované Tollensovy reakce je amoniakalni komplex stfibra
redukovan redukujicim cukrem. Mimo pro tuto reakci typickou glukosu lze vyuzit dalsi cukry - fruktosu, galaktosu,
laktosu ¢i maltosu. Pfitomnost komplexotvorného Ccinidla umoZiuje spole¢né s vybérem redukujiciho cukru a
hodnotou pH fidit velikost vznikajicich nanocastic stfibra od 25 aZ po asi 75 nm. V aplika¢ni oblasti byly pfipravené
nanocastice testovany jak z hlediska jejich biologické aktivity, tak i z hlediska jejich katalytické aktivity. V oblasti
biologické aktivity vykazuji tyto nanocastice vysokou antibakteridlni aktivitu pfi vyrazné nizsi cytotoxicité, nez jakou
vykazuje iontové stfibro. V oblasti katalyzy se pripravené nanocdstice osvéddCily zejména pfi katalytické redukci
organickych barviv a nitrosloucenin, tedy latek, které vykazuji vysoky stupen toxicity pro Zivotni prostifedi. Pro
praktické aplikace neni ovSem primarné pripravena vodna disperze nanocastic stfibra pfilis vhodna diky své agregacni
nestabilité zejména pfi pfidavku elektrolytld. Z tohoto hlediska byla proto dale studovdna moznost modifikace téchto
nanocastic povrchové aktivnimi latkami a polymery. Z testovanych latek vysokou schopnost stabilizace nanocastic
stfibra proti agregaci vykazal zejména anionicky tenzid SDS, z polymert pak ptirodni polymery jako Zelatina ¢i kasein.
Pfi vhodnych koncentracich téchto modifikator(l navic dochazelo ke zvyseni jejich biologické aktivity diky vyssi
schopnosti odoldvat agregaci béhem vlastnich biologickych testu.

Silver nanoparticles (NPs) are due to their unique optical, catalytic and biological properties of the widespread use not
only in research laboratories, but also in common practice. Methods of silver NPs preparation are mostly based on the
reduction of soluble silver salt using suitable reducing agent. In the case of modified Tollens reaction is ammonia
complex of silver reduced by sugar. Next to glucose, there can be used also other sugars - fructose, galactose, lactose
or maltose. The presence of complexing agent allows together with a selection of reducing sugar and pH modification
of the size and morphology of the prepared silver NPs.

In presented study the size of the prepared silver NPs was varied from 25 to about 75 nm by this way. Silver NPs
prepared by modified Tollens reaction show high antibacterial activity and a significantly low cytotoxicity. Prepared
silver NPs also proved particularly high catalytic activity which was tested in the reduction of nitro compounds and
organic dyes, the substances that show a high degree of environmental toxicity. For practical applications, however, is
primarily prepared aqueous dispersion of silver NPs unsuitable due to its aggregation instability. Hence further
research has assessed the possibility of stabilization of silver NPs by surfactants and polymers.

From the tested substances a high stabilization effect showed particularly anionic surfactant SDS and natural polymers
such as gelatin or casein. These modifiers increase the biological activity of silver NPs especially due to their ability to
stabilize their dispersion against aggregation.
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Torsova Véra Zdravotni ustav, Ostrava, Czech Republic
Title of paper/Ndzev predndsky Paper no./Cislo
Vyznam nanotechnologii v prevenci a |1é¢bé rannych infekci 98

Significance of nanotechnology in prevention and therapy of early infections

Intenzivni rozvoj nanotechnologii pfinasi nové postupy v prevenci a 1é¢bé infekénich onemocnéni ve vétsiné klinickych
oborll. Vyznamny je zejména jejich prinos pfi zavadéni novych modernich postupll pfi oSetfovani akutnich i
chronickych rannych infekci. VyuZivani struktury a vlastnosti rizné pfipravenych nanocastic (o velikosti cca 1 - 100 nm)
ma ovérené baktericidni Uc¢inky na rozsahlé spektrum baktérii a kvasinek. Nanocastice s definovanymi vlastnostmi,
napf. rozmér, krystalinita, mezifazova rozhrani, homogenné/heterogenni sloZeni, uspofadani ¢astic do vidknitych nebo
trubicovitych nanokomponent, tenkych filmG apod. jsou jiz soucasti komeréné vyrabénych materiald pro cisténi,
likvidaci baktérii a dosazeni epitelizace predevsim v rozsahlych chronickych ranach.
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Nanoprodukty s ionty Ag vyznamné ovliviiuji bazdlni metabolismus a vSechny redukcéni pochody baktérii véetné
vyrazného omezeni transportu substratll do bunék. Pfi pfimé penetraci dochazi k reakci téchto ¢astic s - SH skupinami
a tvorbé aktivniho 02 v burice. Na rozdil od poufiti antibiotik nevznika rezistence. Uc¢inky nanoproduktd se tykaji také
zvlhéovani ran, nekrotickych tkani, omezeni prachu a dalSich baktérii do rannych ploch, zvysuji regeneracni schopnost
v zasazenych tkanich a tak se zlepSuje analgeticky ucinek bez pouziti analgetik.

Kromé toho se intenzivné studuje jejich vliv na vyznamnou redukci tvorby biofilmu, coZz ma zcela zdsadni vyznam pfi
soucasném intenzivnim pouzivani rGznych implantacnich materidl(d. V téchto pfipadech se jedna o preventivni
jednorazové pouziti nanoproduktt v konecné fazi operace bezprostfedné po umisténi implantatd.

Dle soucasného hodnoceni jejich preventivnich i terapeutickych vlastnosti Ize konstatovat, ze vyznamné prispivaji k
poklesu incidence viech typU akutnich i chronickych ran vcetné tzv.surgery site infection (SSI- infekce v misté
chirurgického vykonu), které maiji incidenci 20- 60 % ze vSech nemocnic¢nich nakaz. Podstatné Ize také snizit riziko
reoperaci, coz se projevi poklesem mortality, zkrdcenim doby hospitalizace a snizenim finan¢nich naklad( na jiné
|écebné prostiedky véetné antibiotik.

Intensive development of nanotechnology provides new methods of infection diseases’ prevention in the most of
branches of medicine. Contribution of new modern procedures implementing within the frame of acute and chronic
infections treatment is particularly important. Utilization of structure and properties of variously prepared
nanoparticles (sized 1 - 100 nm) has verified antibacterial effects in extensive spectrum of bacteria and yeasts.
Nanoparticles with defined attributes as size, crystallinity, interfacial boundary, homogenous or heterogeneous
structure, and particles arrangement in filamentous or tubular nanocomponents, thin films etc. belong to
commercially made materials for bacteria elimination and epithelization completion in extensive chronic wounds.
Nanoproducts with Ag ions significantly affect basal metabolism and all bacterial reducing processes including
considerable reduction of substrates transport into the cells. During direct penetration there arise reaction of these
particles with - SH groups and active 02 is generated in the cells. As opposed to using of antibiotics no resistance arise
here. Nanoproducts effects are proven also in wounds humidizing, in necrotic wounds, in reduction of dust and
reduced penetrating further bacteria in the wound surfaces. Nanoproducts boost ability of regeneration in affected
wounds without need of analgesics application.

Furthermore their influence in considerable reduction of biofilm production is subject of intensive examination as it
has great signification in present-day intensive using of different implant materials. In these cases the preventive
single use of nanoproducts in final phase of surgical intervention immediately after location of implants is involved. It
can be stated that the nanoproducts with their preventive and therapeutic properties contribute significantly to
decline incidence of all types of acute and chronic wounds including surgery site infection. These infections have
incidence from 20 to 60% from all hospital infections. It is also possible to reduce number of reoperations in
considerable extent, and the result finally lies in decline in mortality, duration of hospital stay decrease, and cost
reduction in the field of therapeutic agents including antibiotics.
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Piksova Katerina CVUT v Praze, Praha, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
Nanocastice stfibra a jejich bactericidni tcinek 48

Silver nanoparticles and their bactericidal effect

Nanotechnology is expected to open new avenues to fight and prevent disease using atomic scale tailoring of
materials. Rapid development of bio-nanotechnology and material research lead to the new way in the combating of
bacteria and to searching specific properties of nanomaterials. The study of bactericidal nanomaterials is particularly
timely considering the recent increase of new resistant strains of bacteria to the most potent antibiotics. The present
work studies the bactericidal effect of silver nanoparticles in the range of 7-50 nm on Gram-negative bacteria and
Gram-positive bacteria. The colloid silver nanoparticles was prepared by the modified Tirkewitsch’s method. This
colloid particles has the specific properties which have bactericidal effect.Relations between bactericidal effects and
physical properties of nanoparticles shall be discuss.

Keywords: silver nanoparticles, bactericidal effect
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Jelinek Miroslav FZU AV CR, Praha, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
Nanokompozitni Ag - HA biokompatibilni vrstvy 12

Nanocomposite Ag - HA biocompatible layers

Pfispévek pojednava o pfipravé KrF laserem a studiu dopovanych biokompatibilnich materidld se zamérenim na
hydroxyapatit (HA). Je uveden prehled material( uZivanych pro dopaci. Jsou uvedeny experimentdlni vysledky HA
vrstev dopovanych stfibrem. Vlastnosti vrstev byly uréovany pomoci profilometru, SEM, WDX, XRD a optické
transmise. Obsah stfibra ve vrstvach HA se pohyboval od 0,06 do 13,7 at.%. Antibakteridlni vlastnosti HA, stfibra a
dopovanych vrstev HA stfibrem byly studovany “in vivo” pomoci bunék Escherichia coli.

Tato prace byla podpofena grantem MSMT CR: MSM 6840770012

Thin films of hydroxyapatite doped with silver were prepared by pulsed laser deposition from solid state target. For
deposition KrF excimer laser was used. Film topology was studied using SEM and AFM. Film compostion was
determined by WDX method. The silver content in layers was changed from single units to tenth of atomic percents.
Results of physical testing and antibacterial test (E coli) will be presented.

The work was supported by the grant of Ministry of Education, Youth and Sport No. MSM 6840770012
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Dallas Panagiotis Univerzita Palackého, Olomouc, Czech Republic,EU
Title of paper/Ndzev predndsky Paper no./Cislo
Dvou a trojrozmérné triazinové polymerni sité smérované k stfibrnym nanokompozitim 71

2-D and 3-D triazine based polymeric networks towards silver nanocomposites

Nucleophilic substitution of the reactive chlorine atoms in either cyanuric or phosphonitrilic chloride by the bridging
1,4-phenylenediamine or benzidine units leads to the formation of two- (2-D) or three-dimensional (3-D) covalent
networks, depending on the spatial arrangement of the chlorine atoms in each particular triazine core.1 The materials
are electrochemically active and their oxidation state and consequently the UV-Visible absorption may easily be
altered upon oxidation. Due to the inherited ion exchange properties and variable interlayer spacing upon
incorporation of various anions, the 2-D and 3-D ionic networks can be regarded as the organic analogues of
conventional inorganic layered and zeolitic ion-exchangers, respectively. Interestingly, the phosphonitrilic derivative
assembles in hollow cornet-like structures as evidenced by SEM/TEM analysis, notably without the use of extra hard
or soft templates. The active amine units on the surface of the polymer hollow structures can be employed for the
smart one-step reduction of silver cations towards silver nanoparticles, without the necessity to use any extra
reducing agents. Both the surface plasmon resonance of the silver nanoparticles and the low band gap excitation of
the oxidized polymer were clearly revealed in the UV-Vis spectra of the nanocomposite. The formed nanoparticles are
well attached and finely dispersed on the surface of the cornet-like polymer matrix without indications of any
agglomerates. The low size (10-40 nm) and high content of silver nanoparticles (~30 % wt) results in high antimicrobial
activity of the nanocomposite as tested with various bacterial strains and yeasts.
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S$1B3 - Nanostrukturni kovové materialy
Nanostructured metal materials

Niznik Stefan Technicka univerzita KoSice, Slovak Republic, EU

Title of paper/Ndzev predndsky Paper no./Cislo

o n

Moznosti pfipravy Fe nanocastic "metalurgickou" cestou 120
Possibilities of Fe nanoparticles preparation by "metallurgical" approach

V prispevku je prezentovana moznost pripravy a vyroby nanocastic Zeleza tzv. metalurgickou cestou, ktord spociva v
kontrolo-vanej precipitdcii Castic z presyteného tuhého roztoku a ich naslednej elektrochemickej a chemickej izolacii.
Izolacii predchadza cielené tepelné spracovania zdkladného materidlu, ktoré sa zvyéajne sklada z rozpustacieho
Zihania, zafixovania rozpusteného stavu kalenim a precipita¢ného Zihania. Tepelné spracovanie modze zahfiat aj
operaciu deformacie za tepla alebo za studena za ucelom ovladania tvaru castic.

Elektrochemicka separdcia predstavuje rozpustanie matrice vo zvolenom rozpustadle. V procese rozpustania matrice
si nanocastice zachovdvaju stabilitu a zostdvaju neporusené v roztoku vtedy, ak su aspon o ~100 mV uslachtilejSie a ich
kordzny potencidl kladnejsi voci kovu zakladnej matrici. V prispevku je uvedend i charakteristika vyrobenych Fe
nanocastic.
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Rusz Stanislav VSB-TU Ostrava, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
Nové poznatky z vyvoje a zkusebniho provozu prototypového zafizeni DRECE 19

New findings from development and test working of model machinery DRECE

Vyvoj technologii vyroby velmi jemnozrnnych materidll je v soucasné dobé velmi intenzivné urychlovan. Vedle
klasické technologie ECAP (v soucasné dobé nejvice uplatiiovanou) se pro plosné tvéareni, z hlediska priimyslové praxe,
vyviji technologie DCAP a CONFORM. V pfispévku je provedena analyza vyvoje velmi jemnozrnné (UFG) struktury v
pasu plechu na podobném typu zatizeni (nazvaném DRECE - Dual Rolling Equal Channel Extrusion). Dané zafizeni je v
soucasné dobé vyvijeno na pracovisti Vyvoje novych technologii, Fakulty strojni VSB - TU Ostrava ve spolupraci s VUHZ
Dobra a.s.. Je podrobnéji analyzovana problematika vyvoje UFG struktury u 99,5% Al pdsu plechu o rozmérech
60x2x1000 mm. Dale je provedena analyza struktury i zakladnich mechanickych vlastnosti dosazenych po vicenasobné
plastické deformaci a nasledné porovnani dosazenych vysledkd s vlastnostmi Al plechu ve vychozim stavu.

Development of technologies of production of ultrafine grained materials is at present very intrensively accelerated.
Apart from the classical technology ECAP (nowadays used most frequently) other technologies are being developed
for planar forming, such as DCAP and CONFORM. The paper analyses development of ultrafine grained (UFG) structure
in a strip of sheet realised on a similar equipment (called DRECE - Dual Rolling Equal Channel Extrusion). This
equipment is at present being developed at the working site “Development of new technologies” at the Faculty of
Metallurgy and Materials Engineering of the VSB - TU Ostrava in collaboration with the VUHZ Dobra a.s. The issues of
development of UFG structure in 99,5% Al strip of sheet with dimensions 60x2x1000 mm are analysed in greater
detail. Authors present moreover analysis of structure and basic mechanical properties obtained after multiple plastic
deformation and subsequent comparison of the achieved results with the properties of Al sheet in initial state.
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Michenka Vit VUHZ, a.s., Dobrd, Czech Republic, EU

Title of paper/Ndzev predndsky Paper no./Cislo

Diagnostika mechanickych vlastnosti vzorkl na bazi Al a jeho slitin, zpracovanych SPD technologii 17
Diagnostics of mechanical properties of aluminium and aluminium based alloys specimens processed
by SPD technology

Pfispévek pojednava o soucasnych dosazenych vysledcich feSeni dil¢i Casti projektu MPO, zabyvajici se navrhem
komplexniho pfistupu ke kvalitativnimu hodnoceni material( s UFG strukturou vyrobenych metodami SPD. Pfi navrhu
tohoto pfistupu bylo prihliZzeno zejména k nezbytnosti jeho technické a ekonomické schidnosti v oblasti komercéni
sféry - prejimacich zkousek. Je ptedloZen jiz hotovy koncept komplexniho kvalitativniho hodnoceni UFG materiald,
zahrnujici jednak modifikaci standardizovanych mechanickych zkousek, ale zejména poutZiti penetracnich zkousek,
které v dané oblasti nejsou rozsiteny. V ramci resSeni této problematiky byly pouzity dva typy hlinikovych slitin:
AIMn1Cu a AlFel,5Mn po zpracovani metodou ECAP s modifikovanou geometrii protlacovaciho kanalku. Prvni ¢ast
navrhu pocitd s modifikaci standardni tahové zkousky dle EN 10002 pro poutziti zkuSebnich ty¢i s nenormovanymi
rozméry. V ramci reseni etapy byly provedeny verifikacni zkousky s pouZzitim rliznych typd navrzenych zkusebnich tyci
na obou typech pouZzitych slitin, v riznych deformacnich stavech. Vystupem téchto praci je novy navrh zkusebni tyce a
kompletni Uprava zkuSebni metodiky. Dalsi ¢ast zahrnuje moznost vyuziti méfeni tvrdosti dle Vickerse pro stanoveni
anizotropie mechanickych vlastnosti. Hlavnim bodem navrhu kvalitativniho hodnoceni je vSak vyuziti penetracnich
zkousek. Byla zpracovana zkuSebni metodika, v¢. ndvrhu zkuSebniho vzorku a podminek zkouseni. V pfispévku jsou
uvedeny vybrané vysledky penetracnich zkousek, které byly provedeny v ramci reSeni druhé casti projektu. Z hlediska
metalografického hodnoceni byly provedeny cetné ovérovaci prace v oblasti omezeného vyuziti optické mikroskopie.
Byly provedeny zkousky s pouZitim rdznych leptadel a leptacich technik. V ramci rfeSeni projektu byla navazana
zahranicni spoluprdce v oblasti studia s pouZitim elektronové mikroskopie - byly pouzity techniky jak REM, tak i TEM.
Ukdzky struktur jsou v prispévku uvedeny. Na zakladé vySe uvedenych praci je zpracovan navrh na kvalitativni -
zejména z mechanického hlediska - komplexni hodnoceni UFG materiald, ktery by jak z praktického, tak i komeréniho
hlediska byl schidny.

A paper discuss present results archieved during solving of a fragment of a DoC project about proposal for comlex
quality evaluation of UFG materials processed by SPD technologies. New proposal assumes necessity for its technical
and economy practicability in the field of a commercial scope - acceptance trials expecially. It has been submited a
final concept for complex quality evaluation of UFG materials - partly involving modification of standard methods but
expecially using of a small-punch test that’s not wide-spread testing method in the field of UFG materials. Two types
of aluminium alloys processed by ECAP technology with modified geometry of a channel have been used: AIMn1Cu
and AlFel,5Mn. First part of the proposal counts with modification of a standard tensile test according to EN 10002
for using of a non-standard size testing specimens. It was performed verification tests with using of different geometry
testing specimens at different deformation state with both used alloys. Main output of this stage is a new proposal for
testing specimens design and complex modification of testing methodology. Next part includes using of a Vickers
harndess test for determinaton of mechanical properties anisotrophy. But mail goal of the project proposal is using of
a small-punch test. It has been elaborated testing methodology, incl. testing specimen design and testing conditions.
The paper shows some selected testing results given during solving of a second part of the project. It has been also
performed a lot of verification works in the field of limited possibilities of an optical microscopy. It was perfromed
tests with using of different etchant and etching technologies. It has been initiated an external cooperation in the field
of electron microscopy studies - it was used REM as well as TEM technology. The paper shows some structure
demonstration. On the basis of above-mentioned works it has been elaborated a proposal for qualitative - especially
about mechanical properties - complex evaluation for UFG materials that’s would be practicable from view of practice
as well as from view of commercial stand.
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Ultrajemna struktura stifedné uhlikové oceli pfipravena metodou torzni deformace 40

Ultrafine grain structure of medium carbon steel prepared by HPT severe plastic deformation method

Deformacéni metoda vysokotlakého torzniho namahani pti zvySené teploté byla vyuZita pro ziskdni ultrajemné
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struktury v stiedné uhlikové oceli €SN 12050. Vliv zvy$ené teploty a deformacnich parametril byl analyzovén hlavné s
ohledem na celkovy stupen pretvareni a homogenitu deformace ve vzorkach. Vliv velikosti smykové deformace, kterd
je napfi¢ deformovanym diskem (v axidlnim sméru) rGzna, byl zaméfen na zmény mikrostruktury s vyuZitim TEM
metody. Vysledky studia potvrdili pfitomnost a vyskyt zna¢né heterogenni deformacni struktury v disku v axialnim
sméru, pricemz pfi vnéjsim okraji byla lamelarni struktura perlitu pfetvofena na ultrajemnozrnou feritickou strukturu s
velikosti zrn cca 200 nm. Ve stfedové ¢asti disku i po aplikaci nejvyssi deformace byla zachovdna struktura
polyedrickych zrn se zvySenou hustotou dislokaci nesouci projevy polygonizaéniho procesu. Mechanické vlastnosti,
ziskané mérenim mikrotvrdosti a tahovou zkouskou, v zavislosti na poloze odebranych vzorek, poukazali na varirovani
hodnot, ktery je vysledkem vlivu rozdilného stupné pretvareni a vytvoreni heterogenni deformacni struktury v
axidlnim sméru deformovaného disku.

The aim of this work is to evaluate the deformation process parameters of high pressure torsion and formation of
ultrafine grained structure in medium carbon steel. Using the high pressure torsion deformation method at increased
temperature the study of ultrafine grain structure formation in medium carbon steel (AISI 45 was carried out with
respect to introduced shear strain change and axial position across the disc. The effect of different shear strain,
varying across the deformed disc in time of torsion process in axial direction, on microstructure evolution was
investigated by TEM of thin foils. Microstructure analysis confirmed positional deformation heterogeneity in ultrafine
grain structure formation across the disc due to the effective strain variation. While, in time of the first turn, the
ultrafine grain structure was already formed at disc periphery in between the cementite lamellae, in central part of
the discs, inexpressive deformation of ferrite and pearlite structure was observed with the features of polygonization
process. Variation in mechanical properties (hardness and mechanical strength) can be related to the deformation and
structure heterogeneity across the disc.
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Vysokoteplotni stabilita vybranych hlinikovych slitin pfipravenych metodou ECAP 64

High-temperature stability of selected Al-based alloys prepared using ECAP

Submikrokrystalické kovové materidly pripravené metodou ECAP (kanalového protlacovani) obsahuji velké mnoZstvi
ulozené deformacni energie. Pfi vysokoteplotni expozici tato ulozend energie vytvari hnaci silu pro hrubnuti zrna,
ktera obecné vede ke ztraté submikrokrystalické struktury. Potladeni tohoto procesu je nutné pti aplikacich, kdy
submikrokrystalické materialy musi byt vystaveny zvySenym teplotdm. Typickym prikladem je superplastickd
deformace, ktera se projevuje az u teplot vétsinou prevysujicich 0,5 teploty tani v Kelvinech.

Predlozeny prispévek prinadsi vysledky studia superplastické deformace vybranych hlinikovych slitin série 5xxx a 7xxx
pripravenych metodou ECAP. Typicka velikost zrna bezprostfedné po pripravé je vétSinou v rozmezi 0,3 az 0,5 mm, coz
je velikost o 1 az 2 fady nizsi ve srovndni se stejnymi materiadly pfipravenymi konvenénimi metalurgickymi postupy.
Pokud by se podafilo tak malou velikost zrna udrzet i u zvySenych teplot, bylo by moZné ocekavat vynikajici
superplatické vlastnosti u vyrazné vyssich deformacnich rychlosti, popf. nizSich teplot deformace ve srovnani s
konvencnimi materidly stejného slozeni. Oba tyto efekty mohou vyrazné zlepsSit ekonomiku vyuZiti technologie
superplastického tvareni. Provedené experimenty prokdzaly, Ze ke stabilizaci jemnozrnné struktury pfipravené
metodou ECAP je nutnd modifikace sloZeni studovanych materidl(. Pfidani malého mnoiZstvi Sc a Zr vede uz béhem
pfipravy materialu ke vzniku jemné disperze ¢astic Al3(ScxZrl-x). Tyto Castice jsou stabilni az do vysokych teplot a
vytvareji uc¢innou brzdnou silu pro proces hrubnuti zrna. Dusledek je vyrazné lepsi stabilita jemnozrnné struktury a
vynikajici superplastické vlastnosti takovych slitin.

Submicrocrystalline metallic materials prepared using ECAP contain large amounts of stored deformation energy. At
high-temperature exposition, this stored energy creates a driving force for grain coarsening, generally resulting in a
loss of the submicrocrystalline structure. This process needs to be supressed in applications where the
submicrocrystalline materials are exposed to elevated temperatures. Superplastic deformation, occurring at
temperatures exceeding 0.5 of melting point, is a typical example. This paper brings results of the investigation on
superplastic behaviour of selected Al-based alloys (5xxx and 7xxx series) prepared using ECAP. The typical grain size of
these ECAP materials lies between 0.3 and 0.5 mm, i.e. 1 or 2 orders of magnitude below that of corresponding
materials prepared using conventional metallurgical routes. Excellent superplastic properties at higher strain rates or
lower temperatures in comparison with conventional materials could be expected if it were possible to ensure the
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stability of the fine-grained structure at temperatures of superplastic straining. Both these effects should significantly
improve the economy of the superplastic forming technology. The experiments proved that the addition of small
amounts of Sc and Zr results in a formation of a fine dispersion of Al3(ScxZrl-x) particles already during the material
preparation. Such particles are resistant to both dissolution and coarsening, create a retarding force for grain
coarsening, and contribute to an enhanced stability ot the fine-grained structure and excellent superplastic properties.
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Nanokrystalické slitiny hliniku se zvySenou teplotni stabilitou 37

Nano-crystallized aluminium alloys with increased thermal stability

Hlinikové slitiny maji Siroké uplatnéni v automobilovém a leteckém primyslu diky jejich vyhodnému poméru pevnosti
a hustoty. Bézné hlinikové slitiny vSsak mohou byt pouzity maximalné do 250°C. Jednou z moznych metod pfipravy
tepelné stabilnich slitiny na bazi hliniku je legovani slitin prvky s nizkou difuzivitou v hlinikové matrici, napfiklad
transitivnimi kovy (TM) v fadu nékolika hmotnostnich procent. Tyto prvky vsak maji v pevném hliniku velmi omezenou
rozpustnost. Tento problém je moziné Uspésné vyresit zpracovanim slitin AI-TM pomoci metod rychlého tuhnuti.
Zpracovani metodami rychlého tuhnuti zplsobi narlst rozpustnosti legujicich prvk(, zjemnéni mikrostruktury slitiny a
vede ke zlepSeni homogenity materidlu. BEhem rychlého tuhnuti také vznikaji amorfni a metastabilni faze. MnoZstvi
téchto fazi zavisi na slozeni slitiny a na pouzité ochlazovaci rychlosti. Ndsledné tepelné zpracovani slitin obsahujicich
amorfni faze vede k tvorbé nanokrystalického materidlu s velmi dobrymi mechanickymi vlastnostmi. Chovani
kvazikrystalickych fazi je zavislé na teploté Zihani: 1. pfi nizkych teplotach jsou stabilni, 2. nad teplotou rozkladu
(pFiblizné 350°C) se méni na velmi jemné stabilni faze.

Tato prace je zamérena na pripravu a popis rychle ztuhlé slitiny Al-Cr-Fe-Ti, pfipravené pomoci metody melt spinning.
Dale byl studovan vliv pfidavku Ce na tuto slitinu. Predpoklada se, Zze legovani slitin AI-TM kovy vzdcnych zemin zvysuje
mnozstvi metastabilnich fazi a vede k jejich stabilizaci za zvySenych teplot.

Aluminium alloys are widely used in automotive and aerospace industry due to their superior strength to weight ratio.
Unfortunately, common aluminium alloys can be utilized only up to 250°C. One of possible methods for preparation of
Al-based alloys with improved thermal stability is addition of elements with low diffusivity in Al matrix, especially
transition metals (TM) in amounts of several weight percents. Unfortunately, these elements have very limited
solubility in solid aluminium. This problem can be successfully solved by manufacturing of AI-TM alloys by rapid
solidification. The rapid solidification causes an increase of the solubility of alloying elements, a refinement of the
microstructure and improves material homogeneity. During extremely rapid quenching, metastable or amorphous
phases can be obtained. Amount of metastable phases depends on alloys composition and the cooling rate.
Subsequent thermal treatment of amorphous phases leads to formation of nanocrystalline materials with superior
mechanical properties. Behavior of quasicrystalline phases depends on temperature used for annealing: 1. at low
temperatures quasicrystals are stable, 2. above the decomposition temperature (approximately 350°C) they change
into very fine stable phases. This paper is focused on preparation and description of rapidly solidified Al-Cr-Fe-Ti alloy
by melt spinning. The effect of Ce addition on material stabilization was also observed. It is supposed that alloying of
Al-TM alloys by rare earth metal can increase amount of metastable phases and stabilize them at elevated
temperatures.
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Vyvoj mikrostruktury titanu pfi extrémni deformaci 106

Microstructural evolution of severely deformed titanium

Cisty titan je preferovanym materidlem pro aplikace v mediciné. Je bioinertni, neobsahuje toxické ani alergenni
pfisady. Vyvojovy trend u tohoto materidlu je zaméren na zachovani nizké hodnoty modulu pruznosti, zvyseni
mechanickych vlastnosti, predevsim pevnosti. Podle Hall-Petchova vztahu lIze zjemnénim zrna vyrazné zvysit pevnostni
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vlastnosti kovl. Perspektivnim materidlem je nano-strukturni titan. V preklddaném clanku je popséna vyroba
jemnozrnného titanu, je uvedena jeho struktura a vlastnosti. Dosazené mechanické vlastnosti jsou porovndavany s
vlastnostmi ostatnich materiald pouZivanych pro dentéini implantaty. Jemnozrnny titan ma vyssi mérné pevnostni
vlastnosti nez bézny (hrubozrnny) titan. Titan byl zpracovan protlacovanim thlovymi kanaly (ECAP procesem). Vlastni
vyzkum byl zaméren na fyzikalni podstatu zpevriovacich a odpevriovacich procesl a déji probihajicich na hranicich zrn
pfi ECAP procesu za polotepla. Pevnost jemnozrnného titanu se pohybuje kolem 950 MPa, velikost zrn kolem 300 nm.

Pure titanium is the preferred material for bio applications. It is bio-inert, it does not contain any toxic or allergenic
admixtures. Development trend in case of this material is oriented on preservation of low value of the modulus of
elasticity, increase of mechanical properties, particularly strength. According to the Hall-Petch relation it is possible to
increase substantially the strength properties of metals by grain refinement. Ultra-fine grain titanium is a perspective
material. This paper describes manufacture of ultra-fine grain titanium, its structure and properties. Obtained
mechanical properties are compared with the properties of other materials used for implants. Ultra-fine grain
titanium has higher specific strength properties than ordinary (coarse-grained) titanium. Ultra-fine grain titanium was
produced by the Equal Channel Angular Pressing (ECAP process). The research itself was focused on physical base of
strengthening and softening processes and developments occurring at the grain boundaries during the ECAP process
at half-hot temperature. Strength of Ultra-fine grain titanium varies around 950 MPa, grain size around 300 nm.
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VyuZiti nanostrukturovaného titanu pro endostealni (nitrokostni) implantaty 139

Usage of nanostructured titanium for endosteal implants

Titanium is currently the most frequently used metal for manufacturing passive implantable medical devices, such as
endosteal implants. It is an internationally recognized material of choice for medical applications. This applies, in
particular, to the material specified by ASTM F67-06, purity Grade 1 to 4. The use of titanium as a structural material
for implants depends on its 3 fundamental characteristics: 1) chemical purity, 2) mechanical properties: strength and
3) biological properties.

For those fields of medicine where implantable metallic materials are used, bulk nanostructured titanium is available.
It is manufactured by SPD techniques (Severe Plastic Deformation). This forming process leaves the chemical
properties of the initial material unchanged but markedly improves its final mechanical properties, in particular the
strength. Nanostructured titanium retains all the significant and, from the biological viewpoint, desirable properties
important for its use in implants, i.e. those properties which made pure titanium the preferred material for dental
implants as well. Nanostructured titanium outperforms other materials used in this application thanks to its
mechanical properties per unit.

These properties are important for safe and long-term service of the implant. Due to the long-term human exposure,
the use of nanostructured titanium in medical applications and implantable medical devices requires thorough
investigation of properties of this material. A project carried out by authors of the present paper aims, among other
outcomes, at drafting a proposal for standardization of methods of chemical, mechanical and biological testing and
analyses as one of background documents for inclusion of nanostructured titanium in a list of internationally
recognized materials for medical applications.

Outcomes of this research effort will provide manufacturers with data on behaviour of materials in biological
environment in relation to their chemical composition and purity and with information on the structure and
mechanical properties of nanostructured titanium for medical applications. The manufacturer will thus be able to
modify the production process by setting optimum parameter values for chemical composition, purity and mechanical
properties.
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Vyhlidky zavedeni nano-strukturnich kovu a slitin pro vyrobu kovovych feznych nastroja a dilt 14

kritického pouZiti
Prospects of introduction of nano - structural metals and alloys for making metal cutting tools and
parts of critical purpose

One of the most perspective trends highly demanded by industry is production of bulky nano - structural steels and
alloys. Bulky (structural) nano - materials attract attention because their structural and functional properties are
sufficiently different from those of coarse grained analogs. One of the most perspective ways of producing bulky nano
- structural materials is severe plastic deformation. There are a lot of tools for producing metal with subultra fine
grained structure by severe plastic deformation developed by scientists of various countries but still there is no
production practice of making such materials because of very high production costs. In Karaganda state industrial
university there has been developed a new deforming technique - “rolling - extrusion” joint process using
equichanneled step die, which makes it possible to produce long - sized billets of a small cross-section. The metal
deformed by this method has the grain of less than 10 nm. Moreover, the strength and plastic characteristics of
ordinary steels deformed by the proposed technique are not inferior to the properties of alloyed tool steels deformed
by the plastic metal working in force, which gives an opportunity to use this practice for making metal cutting tools
and small parts of critical purpose from less costly carbon and alloyed steels. At present there is an agreement with
the company “Arselor Mittal Temirtau” about the introduction of this practice into production process for making high
quality billets which will further be used for making parts of critical purpose and metal cutting tools (surfacing for
cutting tools, drills, taps and others).
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0Od mikro k progresivni kompaundaci: cesta pro aplikace polymernich nanokompoziti 23

From micro to advanced compounding: the way for applications of polymer nanocomposites

Polymerni nanokompozity se zlepsSenymi zpracovatelskymi a uzitnymi vlastnostmi nabizi vysoky potencial pro pfipravu
novych materiadl( s cilenymi vlastnostmi. Nicméné, pouze systémy zaloZené na polyamidové matrici byly dosud
komercializovany. Hlavni problém spociva v obtiZnosti pfevodu vysledkd z laboratorniho do priimyslového métitka. V
tomto prispévku je prezentovan priklad kompaundace v laboratornim (,mikro-kompaundace”), jakozto i
poloprovoznim (,progresivni kompaundace®) méfitku s vyuZitim progresivnich zpracovatelskych i charakterizacnich
technik. Pro Uspésné aplikace polymernich nanokompozitl s cilem dosazeni pozadovanych materidlovych vlastnosti a
zkraceni doby vyvoje materidlu by méla byt pouZita jak mikro-, tak i progresivni kompaundace. Vyuziti mikro-
kompaundace je ukdzdno na prikladu nalezeni optimalni povrchové Upravy organojilu pro vylepsSeni vlastnosti
recyklatu polyetylentereftalatu (PET). Progresivni kompaundace byla vyuZita pro optimalizaci zpracovatelskych
podminek v poloprovoznim méfitku. Je ukdzano na prikladu polypropylenovych (PP) nanokompozitl, Ze fizené
nastaveni doby pobytu taveniny a smykové rychlosti v extruderu je klicové k zajisténi poZadovanych materidlovych
vlastnosti.

Polymer nanocomposites with improved processing and optimized usage properties possess high potential for high-
tech applications and tailore-made materials. However, only systems based on polyamide matrix have been
commercialized up to now. The main problem consists in the difficulty of up-scaling, i.e. transfer of results from
laboratory to industrial processing. In this contribution, examples of laboratory (“micro compounding”) as well as
semi-industrial compounding (“advanced compounding”) with advanced processing and characterizing techniques are
presented. It is shown that for successful applications of polymer nanocomposites both micro as well as advanced
compounding should be employed in order to achieve specific material properties and reduced development time.
Micro compounding has been used to find an optimal organoclay surface treatment for enhancement of recycled
polyethyleneterephthalate (PET). Advanced compounding has been applied in order to optimize processing conditions
at semi-industrial scale. It is shown on example of polypropylene (PP) nanocomposites that controlled adjustment of
residence time and shear rate in compounder is crucial to achieve desired material properties.
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»In-line” fizeni kvality polymernich nanokompozitid s vyuzitim blizké infracervené spektroskopie 24

In-line quality control of polymer nanocomposites using near-infrared spectroscopy

Vrstevnaté silikaty jakoZto nanoplnivo nabizi znacény potencidl pro zlepSeni materidlovych vlastnosti polymerQ. V
zavislosti na struktufe kompozitu (aglomerovand, interkalovana, exfdliovana) lze dosahnout vyznamného navyseni
vyztuzeni polymerni matrice s nizkym pridavkem plniva. Vlastnosti kompozitd jsou obvykle charakterizovany
rentgenovou difrakci, tahovymi zkouskami a mikroskopickymi metodami (napt. transmisni elektronova mikroskopie).
Vedle dlouhé doby a vysoké nakladovosti méreni jsou vyse uvedené konvencni techniky provadény “off-line” a tudiz
nevhodné pro primyslové vyuZiti. Novy pFistup s vyuZitim blizké infracervené spektroskopie (NIR) umoziiuje “in-line”
charakterizaci kvality nanokompozitu. Prezentované vysledky ukazuji pfimou korelaci mezi kvalitou nanokompozitu
zkoumanou rentgenovou difrakci a tahovymi zkouskami a daty analyzovanymi z “in-line” blizké infracervené
spektroskopie. Technika NIR a chemometrickd analyza umoznuji navic redlné kvantitativni vyhodnoceni kvality
nanokompozitu béhem procesu zpracovani.

Layered silicates as nanoscale fillers have a great potential in improving polymer material properties. Depending on
the composite structure (agglomerated, intercalated or exfoliated) a significantly higher level of reinforcement can be
achieved with a very small amount of filler. The composite properties are usually characterized by X-ray diffraction
(XRD), tensile tests and microscopic methods (e.g. transmission electron microscopy). Apart from the fact that these
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methods are very time consuming and cost-intensive, they are off-line methods and hence not suitable for industrial
use. A new approach is the in-line characterization of nanocomposite quality using Near-Infrared spectroscopy (NIR).
The presented results show a direct correlation between the nanocomposite quality determined by XRD and tensile
tests and the data analysed from in-line NIR measurements. Furthermore, NIR technique and chemometric analysis
allow real-time, quantitative information about nanocomposite quality during processing.
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PVC/jil nanokompozity: optimalni obsah jilu 11

PVC/Clay nanocomposites: Optimal Clay Volume

Nanokompozity polymer/jil jsou studovany jiz nékolik let. Mensi pozornost je vénovana PVC/jil nanokompozitdm,
ackoliv je PVC nejlépe prostudovanym a jednim z nejpouzivanéjsich vinylovych plastd. Tento prispévek je zaméren na
optimalizaci obsahu jilu ve smési mékéeného PVC vzhledem k urovni exfoliace, sledovanym mechanickym a
bariérovym vlastnostem. Jako anorganicka faze byly pouZity dva typy jili a to nemodifikovany jil, Cloisite Na+, a
modifikovany jil, Cloisite 30B, od firmy Southerm Clay Product. V prvnim pfipadé byla pozorovana nedostatecnd
uroven exfoliace a druhy jil vykazoval dobrou uroven exfoliace v polymerni matrici. Tyto dva systémy byly vybrany
zamérné za Ucelem porozuméni role jilu pfi exfoliaci a pti jeho vlivu na vysledné vlastnosti polymer/jil nanokompozitu.
Obsah jilG se méni od 0-40 %. V ptipadé Cloisitu 30B od 0-20 % z dlivodu tepelné stability pfipravované smési. PFi
vétsim plnéni materidl degradoval. Jako interkalacni a ko-interkalacni cinidlo bylo pouzito nizkomolekularni
zmékéovadlo dioktyftalat (DOP). Pro ptipravu PVC/jil nanokompozith byla pouZita interkalace v taveniné. VSechny
interkalaty a ko-interkaldty byly pfipraveny pfi 80 °C na laboratornim zatizeni Thermomix. Pro ptipravu polymernich
smési byl nasledné pouzit KO-hnétic od firmy Buss.

Morfologie ziskanych materiald byla hodnocena pomoci RTG a TEM. Vysledné smési byly hodnoceny pomoci tahové
zkousky, dynamické-termické analyzy a bariérovymi viastnostmi. Bylo pozorovano, Ze relativni hodnota komplexniho
modulu /E*/ roste vyrazné s rostouci teplotou. Ztuzeni je intenzivnéjsi pro materialy obsahujici Cloisite 30B.

The polymer/clay nanocomposites have been studied for several years yet. Weak attention has been given to
poly(VinylChloride)/clay nanocomposites, although PVC is the best known and the most widely used vinyl plastics. This
paper focuses to the clay volume optimalization at compositions based on soft PVC. Different clay content was used to
find out the optimum between properties, filling grade and level of exfoliation. Modified type of clay, Cloisite 30B, and
unmodified type of clay, Cloisite Na+, were employed as the inorganic phase. In the first case the clay gives good
exfoliation degree and in the second case the degree of exfoliation is very low. These two systems were select due to
better understanding the role of clay content and exfoliation degree in relation to the final properties of polymer/clay
nancomposites. Clay volume differs from 0 to 40 %. In case of Cloisite 30B composition with clay content 0 - 20 % was
prepared due to thermal stability of mixing systems. As the intercalation and co-intercalation agent was used low
molecular plasticizer dioctyphthalate (DOP). The melt intercalation method was used for PVC/clay nanocomposite
preparation. All intercalates and co-intercalates were reached at 80 °C in laboratory mixer Thermomix. For mixture
compounding, the KO-kneader was chosen. The morphology of investigated materials was studied by XRD, and TEM.
The final composition properties were characterized by tensile stress and strain, dynamical thermo-mechanical
analysis and by barrier properties. Relative value of complex modulus /E*/ is growing rapidly with increasing
temperature. The enhancement is more intensive for materials based on Cloisite 30B.
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Akryl-uretanové systémy s obsahem funkcionalizovanych montmorillonitovych interkalatd 79

Acryl-Urethane systems with functionalized montmorillonite intercalates

Aim of this work was to develop montmorillonite intercalates with enhanced compatibility with selected polymeric
matrix, simplified dispersion process, and allowing to build nanoclays into the polymeric network chemically.
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Molecular structure of the surface modifiers was designed to maximize the accessibility of hydroxyl groups for
crosslinking reactions. Intercalates with varying concentration of hydroxyl groups were dispersed in solvent-based
hydroxyl functionalized polyacrylate. In the next step, polyurethane networks were prepared by reacting filled and
non-filled hydroxy polyacrylates with isocyanates. Selected values like tensile and lacquer properties, and DMA were
monitored. Effects of various fillers on properties of coatings during accelerated aging by UV light were also studied.
Properties of filled and unfilled polyurethane networks were compared. Relationships between structures of
intercalate and properties of the systems were investigated. OH functionalized montmorillonite intercalates in PUR
coatings significantly improved their final properties. Optimal concentration of OH groups on MTM surface differs for
different studied properties. Obtained results predict that the unique properties of the studied nanoparticles could be
utilized especially for preparation of new generations of clear-coats.
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Creep v tahu a houZevnatost polypropylenu plnéného nanocasticemi aluminosilikati a CaCO3 44

Tensile creep and toughness of PP with aluminosilicates and CaCO3 nanoparticles

Jsou popsany vysledky studia vlivu rliznych typ( nanocastic na creep a houzevnatost polypropylenového kompozitu.
Byly porovnavany nanokompozity s polypropylenovou matrici vyztuZzenou &asticemi na bazi vrstevnatych organojild
(montmorillonit), hydratovanych aluminosilikatd (halloysit nanotubules) a izometrickymi ¢asticemi CaCO3. Prace byly
zaméreny na podchyceni vlivu odlisSnych chemickych a strukturnich parametr( pouzitych c¢asticovych plniv na reakci
vyztuzené matrice zejména z pohledu zmény tuhosti a houZevnatosti pripravenych termoplastickych kompozit(.
Experimenty zahrnovaly creepové testy pfi konstantnim zatiZzeni v tahu pfi rlGznych napétich a razové testy za
podminek viceosého namahani instrumentovanou zkouskou prirazu padajicim zavazim.

Vysledky zkousek prokazaly u vSech casticovych plniv znaky zvySeni tuhosti a pevnosti vyztuzené matrice kompozitu.
Nanoplnivo vyrazné zpomaluje rdst kripové deformace. Nebyl prokazan vliv nanodastic na zvyseni odolnosti PP
kompozitu proti rozvoji kfehkych poruch pri kripovém namahani v podminkach soucasného plsobeni tenzoaktivniho
prostiedi (ESC). Razovymi testy pfi viceosém namahani na instrumentovaném padostroji bylo zjisténo, Ze testované
typy ¢asticovych plniv nemaji prakticky zadny efekt na zménu houzevnatosti PP kompozitu ve srovnani s houzevnatosti
vychozi nativni matrice. Pouze u méné houZevnaté matrice (homopolymer PP) plnéné submikronovymi casticemi
CaC0s3, je pozorovan mirny vzrist maximalni sily na prliraz, charakter porusovani kompozitu kiehkym lomem se vsak
neméni. Publikované koncepty [1] zvySeni houZevnatosti PP kompozitl aplikaci tuhych ¢astic vhodnych rozmérd pfi
optimalni koncentraci a distribuci v matrici, budou mit v praxi pomérnéi omezené moznosti feseni.

Prace byly fedeny za finanéni podpory MSMT (Vyzkumny zdmér MSM 2579700001) a Grantové agentury CR (projekt
106 /07/1284).

Influence of different types of nanoparticles on creep and toughness of polypropylene composites are presented in
the paper. Polypropylene nanocomposites reinforced by particles on base of a layered organoclay (montmorillonite),
halloysite nanotubules and cubic particles of CaCO3. Experiments were focused on influence different chemical and
structure parameters of fillers on stiffness and toughness of thermoplastics composites. Tension creep tests under
constant load at different stress levels and instrumented puncture impact test were conducted. Results of
experiments prove increasing of stiffness and strength of PP matrix reinforced by all types of applied fillers. Nanofillers
decrease growth of creep deformation. Reduction effect nanoparticles on brittle cracking process of PP composites
during creep in surfactant environment (ESC) did not demonstrate. Instrumented impact tests show, that tested types
of fillers haven't effect on change of toughness of PP composites in comparison with neat PP matrix. Slight accrual of
maximum force to penetration of testing specimen was observed only at less ductile matrix (homopolymer PP) filled
by submicron particles CaCO3 in comparison with neat PP matrix. Character of fracture is in both examples completely
brittle. Published concepts [1] about toughening of PP composites by addition of solid particles with suitable shapes,
optimal concentration and distribution in a matrix will have relatively limited possibilities of solution.

The authors would like to thank Grant Agency of the Czech Republic, EU (106/07/1284) and Ministry of education,
youth and sports (MSM 2579700001) for their financial support.
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Polyuretanova pevna péna/Organicky modifikované nano-Si02 kompozity 109
Polyurethane rigid foam/ Organically modified nano silica composites

Surface modification of fumed nanosilica was performed by using n-(2-Aminoethyl)-3-aminopropyltrimethoxysilane as
organic modifier. Modified nanosilica was utilized in preparation of polyurethane rigid foam. By increasing in modified
nanosilica content in polyurethane foam formulation, thermal and static mechanical properties were enhanced, but
dynamic mechanical behavior was different from static mechanical behavior due to the different properties of
interfacial domain and bulk matrix. Presence of functional groups on the nanosilica surface affected stoichiometry and
reduced hard phase formation in bulk polymer. Characterization was done by Fourier transform infrared spectroscopy
(FT-IR), thermogravimetric analysis (TGA), dynamic mechanical analysis (DMA), thermomechanical analysis (TMA),
scanning electron microscopy (SEM). also tensile properties were evaluated in detail.
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Uhlikové nanostruktury a in-situ spektroelektrochemie 54

Carbon nanostructures and in-situ spectroelectrochemistry

Carbon nanostructures belong to the most progressively growing fields in physical chemistry. This is the result of their
interesting fundamental properties and strong potential for practical application. Our research group focuses on
endohedral fullerenes, carbon nanotubes and fullerene peapods. The discovery of the spherical C60 fullerene led to
Nobel price in 1996. Since that time a lot of new other fullerene structures were invented. A special attention attract
endohedral metallofullerenes, which have strong potential for medical application. A single walled carbon nanotube
(SWCNT) could be viewed as rolled graphene sheet. The direction of rolling has important impact on properties of
SWCNT. Fullerenes can be introduced into empty space of SWCNT. This leads to formation of new carbon
nanostructures, the so called fullerene peapods. The properties of fullerene trapped inside the SWCNT differs from
the properties of free fullerene. It is therefore challenging to study this new nanostructured material. Furthermore the
fullerene peapods can be transformed into double walled carbon nanotubes (DWCNT). This materials contain two
concentric SWCNTs, while each of them has different properties. To study the carbon nanostructures we use an
effective and powerful method: in situ spectroelectrochemistry. This method allows changing the electronic structure
of studied material, which can be at the same time studied by spectroscopy. Therefore it provides important
information about charging and charged states of carbon nanostructures.
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Plazmochemicka syntéza uhlikovych nanotrubek a jejich aplikace 131

Plasmachemical synthesis of carbon nanotubes in microwave torch and their applications

Carbon nanotubes (CNTs) are a driving force for current advances in nanotechnology, both on applied and
fundamental levels. The selection of the ideal growth process depends on the application. For development of
composites and other structural applications, the merit is the ability to produce ““tons a day" at reasonable price. In
contrast, the ability to achieve controlled growth (of specified thickness) on patterns is important for applications in
nanoelectronics, field emission, displays, and sensors. This contribution discusses the method for synthesis of CNTs
using atmospheric pressure microwave torch. It was successfully applied to the fast deposition of multi-walled
nanotubes (MWNTSs) on the substrate without necessity of any vacuum or heating equipment. Dense straight standing
nanotubes were prepared on silicon substrates with or even without barrier SiOx layer. Therefore, it was possible to
produce CNTs directly on conductive Si and used them as electron-emitting electrode of the gas pressure sensor. The
CNTs grown in mw torch were also intended to create a gas sensor based on the changes of electrical resistance
measured between two planar electrodes connected by CNTs. Although CNTs were organized perpendicular to the
substrate by the crowding effect, as revealed by any scanning electron microscope side view into an artificially made
scratch of the CNTs forest, magnified top view showed their mutual interconnection.

This work was supported by the Czech Ministry of Education under the project MSM 002162241, by the Grant
Agency of the Czech Republic, EU, contracts 202/07/P523, 202/08/0178 and by the Academy of Sciences of the
Czech Republic, EU, contract KAN311610701.
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Derivat fullerenu C60: Pfiprava ve vodé rozpustného derivatu fullerenu reakci s kyselinou peroctovou 21
Derivate of fulleren C60: Preparation of water-soluble derivate by reaction with Acidum Peraceticum

Reakci fullerenu C60 s kyselinou peroctovou jako silnym oxidacnim cinidlem poskytujicim kyslik na dvojnou vazbu C=C
Sesticlenného kruhu fullerenové klece a naslednou hydrolyzou byl obdrzen ve vodé rozpustny derivat C60. Stanovena
rozpustnost fullerenu, kdy se jiz Zadné Castice neusazuji ani viditelné neshlukuji je 400 mg/l. Rozdil v rozpustnosti
vychoziho a modifikované C60 je patrny jiz vizualnim srovnanim. Vysledky TEM (100 a 300 kV) a SEM pfi srovnani s
vychozim C60 potvrzuji rozdilnost jednak v homogenité velikosti nepravidelnych agregatl, jednak v samotné jejich
velikosti a krystalinité. Ziskané vlastnosti jsou u modifikovaného vzorku jednoznacné ptiznivéjsi pro rozpousténi a
ziskavani homogenniho vodného roztoku, ¢i suspenze s mikroskopickymi krystalky. Praskovou rentgenovou difrakéni
analyzou bylo potvrzeno, Ze kvalitativni vlastnosti fullerenu zistaly zachovany a krystalinita modifikovaného vzorku
byla snizena. FTIR spektrometrii byla detekovana pfitomnost OH skupin u vysuseného modifikovaného C60, kterym je
prikldadana odpovédnost za schopnost rozpousténi ve vodé. Rentgenovou spektralni analyzou bylo zjisténo mirné
zvySeni koncentrace kysliku na povrchu fullerenové klece, pficemz i z FTIR spektrometrie Ize usuzovat narist C-O
vazeb po modifikaci vzorku. Vzhledem k pomérné malému hmotnostnimu pfirlstku produktu (3%) je zvaZovano, Ze
béhem reakce nastala polymerace C60 prostfednictvim kysliku a symetrické ukoncéeni téchto retézct OH skupinami,
které zplsobuji rozpustnost polymeru ve vodé. Hypotéza polymerace a symetrického zakonceni polymeru hydrofilnimi
OH skupinami koresponduje se skutecnosti, Ze je sniZena tvorba nepravidelnych viditelnych klastrd, které byvaji
prekazkou pfi rozpousténi fullerenu ve vodé.

Water-soluble C60 derivative was obtained by the reaction of the C60 fullerene with the peracetic acid followed by
hydrolysis; the acid was used as a strong oxidizing agent to provide the oxygen needed to create the C=C double bond
of the six-member ring of fullerene cage. Fullerene solubility, defined as a condition in which no more particles settle
or visibly cluster, was determined to be 400 mg/liter. Visual comparison suffices to see the differences in solubility
between the starting form and the modified form of C60. TEM (100 and 300 kV) and SEM microscopy results found
the starting C60 modified both in the homogeneity of sizes of the irregular complexes and in their very sizes and
crystallinity. Properties observed in the modified sample obviously facilitate the process of solving and that of
obtaining a homogenous aquatic solution or suspension containing crystals of microscopic sizes. X-ray diffraction
analysis of powder proved the quality of fullerene properties maintained and the crystallinity of the modified sample
reduced. FTIR spectrometry of dried-up modified C60 detected OH groups that are considered responsible for the
water solubility. X-ray spectrum analysis revealed slight increase in the oxygen concentration on the surface of
fullerene cage, while even the FTIR spectrometry results are indicative of enhanced C-O bonds in the modified sample.
Since the product's weight increase was relatively small (3%), an explanation being considered rests in the possibility
that the oxygen caused CO60 polymerization during the reaction and the chains were symmetrically terminated by the
OH groups responsible for the polymer water solubility. The hypothesis of polymerization and symmetric termination
of the polymer by the hydrophilic OH groups corresponds with the reduction observed in the creation of irregular
visible clusters typically impending the fullerene's ability to dissolve in water.

Klicova slova: Derivat Fullerenu, Hydroxylace, Oxidace; Electron microscopy, Microstructure, FTIR
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SniZeni napéti vrstev pro polovodic¢ové kvantové tecky 33

Strain reducing layers for semiconductor quantum dots

One of the most attractive properties of InAs/GaAs QD structures is the efficient near-infrared emission, especially at
1.3 and 1.55 um, important for optical communications. A promising way how to to extend the QD emission to longer
wavelengths is the use of the strain reducing effect of InGaAs or GaAsSb covering SRLs. The overgrowth of QDs by
GaAs leads to a rapid shrinkage of the QD heights. The In atoms tend to migrate away from the islands’ apex and to
accumulate at their base. Covering of QDs by SRL prevents migration of In from QDs and QD height is increased. The
height increase together with the reduction of strain is the dominant reasons of the QD photoluminescence red shift.
But there are also significant differences between both types of SRLs, InxGal-xAs and GaAs1-ySby.We would like to
compare the impact of both type SRLs, on QD properties. QD structures with covering SRLs were prepared by LP
MOVPE in AIXTRON 200 on SI (100) GaAs substrates using Stranski-Krastanow growth mode. InAs, GaAs and InxGal-
xAs layers were grown at 490°C. TMIn, TMGa and AsH3 were used as precursors for samples with InxGal-xAs SRL,
TeGa, TMIn and TBAs were used for samples with GaAsl-ySby SRL. The growth interruptions after deposition of
approximately 2 ML of InAs, needed for QD formation were 15 s.
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Nanoelektronika a nanolitografie 108

Nanoelectronics and nanolithography

Currently optical lithography is the dominant exposure tool. The decrease of the critical dimensions is based on using
light with a shorter wavelength. Extreme Ultra Violet lithography is the natural successor of conventional optical
lithography. X-ray proximity lithography represents the last step in the decrease of photon wavelength for
nanolithography purposes. Current e-beam lithography systems are mainly serial technologies, which are limited by
the scanning speed of the e-beam in the pattern generation. Projection electron-beam lithography approach
combines the high resolution with the throughput of a parallel projection system. There are two main ways of
nanometer-scale printing. The first one relies on the moulding of a thin polymer layer by a stamp under controlled
temperature and pressure (imprinting). The second one is based on the transfer of a monolayer of self assembled
molecules from an elastomeric stamp to a substrate (inking). Effort in employing large arrays of scanning probes for
the nanodevices fabrication is certainly promising. We present the Local Anodic Oxidation (LAO) by Atomic Force
Microscope Ntegra NT-MDT. LAO is still attracting attention because of its relatively low cost and high resolution. The
LAO can be applied to very thin semiconductor layers to define quantum point contacts, quantum wires, rings, dots
and other devices. We report our results of LAO process on the thin GaMnAs layers prepared by low temperature MBE
growth. We perform LAO in the AC mode with optimized parameters to construct a tunneling barrier in the thin
GaMnAs layer patterned by the electron beam litography.
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Experimentalni studie rozdéleni naboje na heterostrukturach CdS/ZnO nanocastic 13

Experimental Study of Charge Splitting Heterostructures CdS/ZnO Nanoparticles

In the recent decades studies on semiconductor nanoparticles grew in importance as it is a very promising and
potentially applicable material. Amongst interesting properties are high index of refraction, optical transmission,
exciton levels below band-gap, charge separation capacities. In our study we focused on studying CdS and ZnO
nanoparticles and their complex systems.

Surface states are very important for such applications like photocatalysys or charge separation. Surface states on
semiconductor nanoparticles can be modified and tuned in order to receive desired effect. Such a modification may
include changing the surface states density, energy (depth).

Nanoparticles with blocked surface states, increased luminescence from surface states and nanoparticles with shifted
energy of surface states were successfully prepared on CdS nanoparticle system. Morover CdS nanoparticles were
successfully combined with ZnO nanoparticles and new interesting phenomena was observed.
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Povlaky kovovych nanocastic nandsené na polovodice elektroforézou: Technologie a charakterizace 60
Films of metal nanoparticles deposited on semiconductors by electrophoresis: Technology and
characterization

Properties of metal nanoparticles deposited on semiconductors are interesting from both, the basic physics and
practical applications. There is expected a strong interaction of surface plasmon states in metal nanoparticles with
electron states in a semiconductor. They can lead to substantial enhancements of photovoltage or luminescence with
applications in solar cells and photodetectors or in light emitting sources. Electrophoretic deposition of metal
nanoparticles onto a semiconductor has a number of virtues over other methods of metal deposition. In particular, it
is performed at room temperature without any annealing and at a very low impact energy which does not disturb
surfaces of deposited samples. In this way Schottky barriers with better parameters can be made than by other
currently used methods. Films were deposited by electrophoresis from isooctane colloid solutions containing metal
(Pd, Ag, Au, Pt, Cu) nanoparticles in AOT reverse micelles on substrates of InP acting either as the cathode or as the
anode. Shapes and sizes of metal nanoparticles in the colloid were monitored by SEM, TEM and by optical
transmission spectroscopy. The deposited films were characterized by SEM, TEM, AFM, by optical reflection
spectroscopy and analyzed by SIMS. Influence of the films on InP photoluminescence was observed. Current - voltage
characteristics of the diodes prepared on InP with the films were measured and their sensitivity to hydrogen mixed in
air was tested. We have endeavored to find charge polarity of reverse micelles containing metal nanoparticles in the
colloid and to optimize the process of electrophoretic deposition for obtaining high quality Schottky diodes on n-type
InP to be used for fabrication of sensitive hydrogen sensors.

The work has been supported by the grant KAN401220801 of Academy of Sciences CR and by Grant Agency CR,
grant number 102/09/1037.
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Layers of Pd nanoparticles on n-type InP prepared by electrophoretic deposition for hydrogen sensing

Layers of Pd nanoparticles on n-type InP prepared by electrophoretic deposition were studied. Such systems form
Schottky diodes which are convenient for hydrogen sensing because of catalytic activity of Pd and high surface-to-
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volume ratio of nanoparticle form of Pd. For preparation of such sensors it is necessary to prepare these systems with
a high Schottky barrier height. Electrophoretic deposition of Pd nanoparticles from colloid solution was used. This
method puts nanoparticles on InP with low impact energy which does not disturb the surface of InP. In this way the
decreasing of the Schottky barrier induced by Fermi level pinning due to disorder-induced gap states (DIGS) is lower in
comparison to other methods.

Layers of Pd nanoparticles on InP was prepared by electrophoretic deposition under both polarities. Electrical
properties of structures prepared by this method were analyzed by current-voltage measurements, and capacitance-
voltage measurements. These measurements showed the good rectifying character of these structures and the
Schottky barrier height calculated from |-V curves was of about 0.9 eV. From SEM microscopy the sizes of Pd
nanoparticles were established. After deposition, presence of Pd on InP was proved by SIMS. Good sensitivity of these
structures on the presence of hydrogen in air was proved.

The work has been supported by the grant KAN401220801 of Academy of Sciences CR.
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Dichalkogenidy pfechodovych kovi legovanych uhlikem: od makro k nanorozmériim 126

Transition metal dichalcogenides alloyed with carbon: from macro to nanoscale

Transition metal dichalcogenides (TMD's) have attracted considerable attention due to their self-lubricant properties.
TMD’s exhibit low friction thanks to their anisotropic layered structure, where the adjacent lamellae with strong
covalent bonding interact through relatively weak van der Waals forces. They are usually applied as solid lubricant, as
oil additives or prepared as thin films to decrease friction energy losses in mechanical systems. The friction coefficient,
extremely low in vacuum and to some extent in dry non-reactive gases, significantly deteriorates in the presence of air
humidity. Unfortunately, this drawback together with their low load-bearing capacity, limits their use to very specific
working conditions. This talk is aimed on the complex analysis of a new class of TMD’s alloyed with carbon prepared
by magnetron sputtering. The coatings exhibit extremely low friction coefficient together with high load-bearing
capacity. The friction coefficient is still environment dependent; nevertheless, the negative effect of air humidity is
significantly reduced. Special attention has been paid to the analysis of the frictional and wear mechanisms under
different operating conditions, such as contact pressure, air humidity or temperature. Nanoscale analysis of the wear
track reveals the formation of a thin tribolayer exclusively consisted of TMD platelets parallel to coating surface. It has
been concluded that the frictional properties of TMD-C coatings are almost exclusively driven by the formation of a
TMD tribolayer, while the carbon is gradually removed from the contact area. The role of carbon in the wear process is
thus only indirect by increasing coating hardness and density.
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S1B7 - Nanokeramické materidaly/Nanoceramics materials

Kasiarovd Monika UMV SAV, Kosice, Slovak Republic
Title of paper/Ndzev predndsky Paper no./Cislo
Mikrostruktira a mechanické vlastnosti nanokompozitov Si3N4+SiC 103

Microstructure and mechanical properties of Si3N4+SiC nanocomposites

Praca sa zaoberd studiom vplyvu nanocastic SiC na mikroStruktdru a mechanické vlastnosti nanokompozitnych
materialov Si3N4+SiC. Pritomnost ¢astic SiC v matrici Si3N4 spdsobuje zjemnenie mikrostruktiry, ¢o ma zédsadny vplyv
na vysledné mechanické vlastnosti tychto materidlov. Je ukazany vplyv SiC na lomovu hizZevnatost, modul pruznosti v
tahu-tlaku, pevnost, tvrdost, odolnost proti teceniu, oxidacii a tepelnym Sokom. U tychto materidlov bolo zistené
vyrazné zlepsenie hlavne vysokoteplotnych mechanickych vlastnosti.

Influence of SiC addition on the microstructue and mechanical properties of Si3N4+SiC nanocomposites have been
studied. Presence of SiC in Si3N4 matrix causes the refinement of microstructure and the changes of mechanical
properties of these materials. The influence of SiC particles on the fracture toughness, Young modulus, strength,
hardness, creep resistance, oxidation and resistance to thermal shock has been shown in the contribution. Significant
improvement was observed especially for high temperature mechanical properties of the studied materials.
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Podstata jevu anizotropni vyménné interakce v nanostrukturnich tuhych roztocich ilmenit/hematit 74
podobnych martanskym strukturam

The essence of the exchange bias phenomenon in ilmenite/hematite nanostructured Martian-like solid
solutions

Iimenite/hematite nanostructured solid solutions (i.e. (FeTiO3)x(a-Fe203)1-x, 0 < x < 1) are of great scientific interest
for fundamental and technological reasons. Besides the complex studies of their physico-chemical properties
stemming from petrology and paleomagnetism, they have been recently found to be perspective as electronics and
spintronics materials. Among ilmenite/hematite solid solutions, the members with compositions falling within the
range of 0.50 < x < 0.75 raise a significant attention due to their large saturation magnetization and ability to acquire a
self-reversed thermoremanent magnetization that is strong and stable. This ilmenite/hematite composite
nanostructured system is thus frequently considered as an analog to mineral solid solutions existing on Mars that
possess a high value of remanent magnetization even though the planetary body does not retain global dipolar
magnetic field anymore. In addition, these solid solutions exhibit an exchange bias, a phenomenon commonly
associated with the systems having phase boundaries between different magnetically-ordered phases.

Within this work, with the help of Mdssbauer spectroscopy and magnetization measurements, we have studied both
the essence of the exchange bias phenomenon and its temperature evolution for the nanostructured
ilmenite/hematite sample coming from the locality of the Allard Lake (Quebec, Canada). Based on the comparison
with the single phase ilmenite, we discovered a clear relation between the change in the local magnetic anisotropy of
ilmenite and the triggering of the exchange bias at low temperatures. At a characteristic anisotropy change
temperature, ilmenite becomes a magnetically hard phase inducing the onset of the exchange bias, value of which
was found to be strongly direction dependent. Moreover, the presented experimental results demonstrate the
significant magnetic hardening of the studied ilmenite/hematite system as the temperature is lowered.
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Strachowski Tomasz Polish Academie of Science, Centre of
Mechatronice, Warsaw, Poland

Title of paper/Ndzev predndsky Paper no./Cislo

Vliv Zihani v atmosféfe argonu na vlastnosti oxidu zinku dopovaného ionty tranzitnich kovt 32

Influence of annealing in argon atmosphere for properties of zinc oxide doped with transition metal ions

According to the publications, when we doped nano zinc oxide with ions of transitional metals, there are changes of
magnetic and luminescent properties. In our study we have focused on this properties, when the zinc oxide were
doped with ions of Al+3, Mn+3 and Co+2. Tha aim of our work was to find out the influence of annealing in the argon
atmosphere on the magnetic and luminescent properties of zinc oxide doped with the transition metal ions. As the
material for the study were used zinc oxide doped with ions of Al+3, Mn+3 and Co+2 which were achieved by solvo-
thermal method of synthesis. The annealing process were performed in the tubular furnace during 3h in the range of
temperatures 200C, 500C and 800C degrees. Performed study have showed that annealing in argon atmosphere had
influenced magnetic properties in case when dopants were ions Mn+3 and Co+2 , as well as luminescent properties in
case when dopant was ion of Al+3. SQUID measurements were performed at low temperature to evaluate magnetic
properties of Zn(Mn,Co)O nanopoweders (NPs). Whereas as-grown ZnMnO NPs are paramagnetic, ZnCoO ones (with
5% of Co and more) show some contribution of ferromagnetic phase (due to metal accumulation or some foreign
phases), enhanced upon annealing in Ar at 2000 C, but surprisingly removed by annealing at 5000 C. The luminescent
properties of zinc oxide doped with ions of Al+3 were investigated in room temperature. Samples were excited by the
light of wave length of 300 nm. The range of photoluminescence measurement was 340-820 nm. We did not observe
any expected picks of photoluminescence, only strong edge luminescence. On the base of density measurement there
were found that these parameters decrease with the annealing temperature. The specific surface is increasing while
the temperature grew. The morphology analyses using scanning microscopy showed the changes in grain shape with
decrease of temperature. We could observed that the temperature higher, the powder is more agglomerated. There
was performed the XRD analyses of the powders and the parameters of the lattice were calculated. We have observed
that the highest concentration of Co+2 and Mn+3, the lattice parameters decreased. In case of ions Al+3 we did not
found such dependence. Lattice parameters did not change with the grows of temperature.
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S$2B1 - Rizné aplikace a technologie
Various applications and technologies

Zboril Radek Univerzita Palackého Olomouc, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
Syntéza nanocastic oxidu Zeleza z pevného stavu: biomedicinské a katalytické aplikace 75

Iron oxide nanoparticles from solid-state syntheses - biomedical and catalytic applications

The iron oxide based nanoparticles and nanocomposites were found to be very effective in various industrial, medical
and environmental applications including catalysis, magnetic resonance imaging, drug delivery or water treatment.
Thermally induced solid-state reactions using suitable Fe-precursors represent simple routes enabling to synthesize
iron oxide nanoparticles with various structure, size and morphology depending on the reaction conditions
(temperature, atmosphere, sample layer, precursor properties). On the examples of oxidative decompositions of
iron(ll) oxalate and iron(ll) acetate, we demonstrate how to control the solid-state syntheses in order to prepare iron
oxide nanoparticles applicable in heterogeneous catalysis, medicine and proteomics. We discuss the effects of the
crystal structure, surface area and crystallinity of iron(lll) oxide catalysts on their efficiency in the hydrogen peroxide
decomposition [1]. We also describe the secondary surface stabilization of nanocrystalline maghemite, prepared by
solid-state synthesis, towards the core-shell nanoparticles [2]. Maghemite cores functionalized by the chitosan shell
were exploited as carriers for immobilization of raffinose-modified trypsin. Such immobilized trypsin exhibits the
highest thermostability published so far and is applicable for rapid protein digestion at 37-55 °C and the subsequent
peptide analysis by MALDI-TOF MS [3]. The same magnetic cores, if incorporated in the biocompatible bentonite clay,
were proved to be a highly efficient negative oral contrast agent for MRI diagnostics of the small bowel and adjacent
abdominal areas including pancreas and choledoch [4]. The results of clinical tests performed with a group of 100
patients with various abdominal diseases, mainly with a pancreatic tumor or choledocholithiasis, are also discussed.
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Nanocdastice a nanokompozity pro prtimyslové aplikace 78

Nanoparticles and nanocomposites for industrial applications

Synpo has been doing R&D in solvent based and waterborne coatings for more than 50 years. We developed many
new products based on epoxies, acrylics, polyurethanes, alkyds, and hybrids of these polymers. During the past
several years, we started several R&D programs focused on systems containing nanoparticles. Initially, we looked at
commercially available nanoparticles but we were disappointed with the results obtained. Often, physical properties
of nanocomposites containing such particles were worse than those of unfilled systems. We concluded that it was due
to a poor compatibility of nanoparticles with the chosen binders. We noticed that as a result of this poor
compatibility, nanoparticles aggregated fairly quickly during processing and, thus, lost their effectiveness.

Synpo decided to develop new types of nanoparticles, specifically designed to optimize their interaction with various
binders. We now have a lot of experience in synthesis of unique “dispersants/stabilizers” for modification of surfaces
of nanoparticles for their specific end use. This expertise allows us to prepare unique nanofilled system containing the
polymeric binders listed above. Our unique nanoparticles are based on clays, metal oxides, carbon nanotubes, silicas,
metals and even hybrid organic/inorganic nanoparticles and hyperbranched fully organic polymers. Examples of
various industrial applications for such nanocomposites will be shown in this presentation.
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Jasikova Darina TU Liberec, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
Vyhodnocovani nanofiltri vizualizacnimi metodami 16

Nanofilter Evaluation Using Visualization

Nanofiltraéni membrany jsou relativné novou tfidou membran preduréenych svymi vlastnostmi pro ultrafiltraci a
reversni osmozu. Jejich separacni mechanismus zahrnuje jak prostorovy tak elektricky efekt filtrace. Tato kombinace
nanofiltracnich membran zarucuje vysokou efektivitu jak pro cCiSténi a pfipravu pitné vody tak zdroven v ramci
odbouravani Skodlivin a organickych znecisténi. NF membrany jsou obycejné charakterizovany strukturnimi parametry
jako porovitost a velikost poérd, tloustka membrany a elektrické vlastnosti, napf. hustota povrchového naboje.
Strukturni vlastnosti jsou urcovany elektronovym nebo atomovym mikroskopem. Tato méreni jsou obycejné velmi
nakladna, casové naroc¢na na vyhodnoceni. Ackoliv jsou nezbytnd pro zjisténi strukturnich charakteristik, v zadném
pfipadé nesplfiuji a nepopisuji chovani filtrd v zatéZzovém cyklu. Teorie, které predpovidaji chovani filtr(i v éase, se
opiraji o termodynamicky model, elektrostaticky, prostorovy a semiempiricky model. Tyto studie umoznuji
matematickou simulaci filtrace, experimentalné vsak zatim nebyly dosud prokdzany. Zaroven zadna z provedenych
studii nevedla k vyvoji metody, ktera by dokazala filtry testovat v redlném case a v primyslovém méritku.

Nové se uvaZuje o pouZiti NF membrany v oblasti spaloven nebo jejich zapojeni do kaskadovych filtr(. Aby efektivita
nanofiltrd byla co nejvyssi zejména pro zachycovani jedovatych toxind, je tfeba nejen navrhnout optimalni strukturalni
vlastnosti filtrl, ale také odhadnout jejich chovani v provozu a plném zatiZeni. Tento ¢lanek popisuje névrh online
vizualiza¢ni metody pro testovani filtrll obecné. Jedna se o metodu, kterd by méla nahradit stavajici zastaralé méfici
systémy a zdroveri mlZe byt vhodné pouZita na odzkouseni nanofiltrd uréenych pro specifické pouZiti, vyhodnotit
nejvyssi efektivitu filtrace a odhalit slabd mista, pokud je filtr poSkozeny nebo vyrobné vadny.

Nanofiltration membranes are relatively new class of membranes predestinate by their property for ultra filtration
and reverse osmosis. Their separative mechanism includes both three - dimensional and electrical effect of filtration.
This combination of nanofiltration membranes guarantees the high effectiveness for purification and preparation
drinkable water as well as simultaneously in terms of degradation insurants and organic pollution. NF membrane are
usually characterized by structural characteristics as a porosity and porous size, thickness of membrane or electrical
characteristics, e.g.. surface density of charge. Structural properties are determined by electron or atomic microscope.
These measurements are usually very expensive and time - consuming on their interpretation. Though these methods
are fundamental to inquest structural characteristics, in no case fail to satisfy describe behavior filters in cycle of
stresses. The theories that are predicting behavior of filters in time are based on thermodynamic, electrostatic, cubical
and semi empirical models. These studies enable mathematical simulation of filtration, however experimentally has
not been proved so far. At the same time none from effected studies empiricism towards development method, which
would demonstrate filters prove in real time and in industrial gauge. Recently it is reflected on NF membrane usage in
the area incinerators or their integration to the cascade filters. In order to the highest effectiveness of nanofilter,
namely for entrapment poisonous toxins, it is necessary not only suggest optimal structural properties filters, but also
estimate their behavior in-process and full stress. This paper describes proposal online visualization method for
testing filters generally. The article handles about method that should replace current obsolete measuring systems
and simultaneously is able to be advisable used on well - proven nanofilter design for specific application, analyse
highest effectiveness of filtration and detect weak points of the nanofibres surface, as well as finds out if the filter is
damaged or manufactory defective.
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Nizkonakladové nanomodifikacie povrchov s vyuZitim plazmy generovanej za atmosferického tlaku 130
Low-cost surface nanomodifications using atmospheric-pressure plasma

Pri komerénych aplikacidach materialov su Casto dolezité nielen ich objemové vlastnosti ale predovsetkym povrchové
vlastnosti, ktoré su uréené tenkou povrchovou vrstvou o hrubke ¢asto len niekolko priemerov atému. Povrchové
Upravy plazmou su obvykle rychle, menia vlastnosti len velmi tenkej povrchovej vrstvy o hrubke priblizne 10 nm,
pricom medzi ich dalSie vyhody patri minimalne mnoZstvo odpadu a moznost menit chemické zloZenie povrchovej
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vrstvy. Neustdle su vyvijané nové aplikacie plazmy v rychlo sa rozvijajucej oblasti nanotechnoldgii. V protiklade k
beznym aplikaciam plazmy na modifikdcie povrchu materidlov s vysokou pridanou hodnotou v mikroelektronike,
medicine, atd’. novy typ plazmového zdroja vyvinuty v spolupraci vyskumnych tymov na Masarykovej univerzite, Brno
a Komenského univerzite, Bratislava umoznuje nizkondkladové in-line Upravy rovnych povrchov beznych materidlov. S
vyhodou oproti konkurenénym zariadeniam je pomocou tohoto zdroja moiné generovat vizudlne homogénnu
“studenu” plazmu s vysokou hustotou vykonu v akomkolvek pracovnom plyne bez pouzitia drahého He alebo Ar.
Dosahovana vysoka hustota vykonu plazmy (¥100 W/cm3) umoizriuje kratke expoziéné doby radovo 0,1 s a tym i
vysoké rychlosti opracovania. Budu prezentované vysledky aplikacie pre in-line aktivacie polypropylénovych textilii,
imobilizacie nanopraskov na takto upravené textilie, Cistenie skla a hlinika, ako i Upravy povrchov dreva a papiera.
Prednostne budu diskutované vysledky testov uskuto¢nenych v spolupréci s priemyselnymi partnermi v CR a SROV.

The surface properties of materials used commercially are often more important to their function and marketability
than their bulk properties and are determined by an extremely thin region that can be as small as a few atomic
diameters. Plasma surface treatment is usually fast, affects about 10 nanometers of the very surface layer, and have
many potential benefits including minimal waste and control of surface functionality. New plasma applications are
continuously emerging in the vastly growing area of nanotechnology. In a contrast to common plasma applications for
surface modifications of high-added value materials for microelectronics, medicine, etc. a novel type of atmospheric
plasma source developed in collaboration of research teams at Masaryk university, Brno and Comenius University,
Bratislava makes possible low-cost in-line treatment of a wide scale of standard flat and web materials.
Advantageously in comparison to competitive plasma techniques this plasma source is capable of generating visually
uniform “cold” high-power-density diffuse plasmas in any working gas, including pure atmospheric-pressure oxygen,
without the use of expensive He or Ar. Very high plasma power densities achieved (~100 W/cm3) allows for short
plasma exposure times on the order of 0.1 s and, consequently, high treatment speeds. Results on in-line air-plasma
polypropylene fabrics activation, nano-powder immobilization onto a polypropylene fabric, glass and Al surface
cleaning, wood and paper surface treatment will be presented. A emphasize will be given to present the result of
applications tested in collaboration with industrial partners in Czech Republic, EU and Slovakia.
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Filtrace vody nanotextilii 46

Water filtration with nanotextile

Clanek popisuje experiment verifikujici moZnosti vyuZiti nanotextilnich materiald pro oblast filtrace mikrobiologicky
znecisténé vody. Hlavni prednosti tohoto postupu pfi Upravé kontaminované vody by byla Uplna absence chemickych
latek, které nasledné zistavaji v desinfikované vodé pfi pouZiti chemického ¢isténi a mohou se podilet na degradaci
biologickych reakci v organismu. Vyraznou vyhodou by také byla pomérné levna vyroba filtra¢ni jednotky, jednoducha
aplikace a ekologicky provoz. Predpokladem potencialniho vyuziti nanotextilii pro filtraci bakteridlniho znecisténi byla
vysoka hustota porozity nanotextilii s rozméry pérd o rozmérech v desitkdch nanometrd. Rozméry téchto nanopérid by
méla zamezit praniku mikroorganismid o rozmérech 0,5-3 um. Pro experiment byla pouZita nanotextilni vrstva z PA612
na nosné netkané textilii z viskdzy. Pro modelovou simulaci mikrobidlniho znecisténi byly zvoleny bakterie Escherichia
coli a Micrococcus luteus. E.coli indikuje fekalni znecisténi vody a jeji vyskyt v pitné a upravované povrchové vodé je
velmi peclivé sledovan. Prinik téchto organism( do zazivaciho traktu v nadmérném mnoiZstvi mlze byt pficinou
zdravotnich potizi. Z tohoto divodu by navriena metodika filtrace pitné vody mohla byt synkreticky povazovana za
jednu z nejekonomictéjsich mechanickych postupl pfi jeji Upravé. Kontaminovana voda byla filtrovana za plsobeni
podtlaku na vystupni strané filtru ze zminéného materialu. Po tfidenni inkubaci na Zivném médiu byly porovnany
kultury zjisténé ve vodé pred a po filtraci s tlakovym gradientem. Ve filtrované vodé byly indikovany bakterie E.coli i
Micrococcus luteus , coz nepotvrdilo teoretické predpoklady experimentu. Vstupni metodika filtrace byla navrzena s
ohledem na uvedené skutecnosti a jeji blizsi provedeni a vysledné hodnoceni je soustfedéno v experimentalni a
zavérec€né Casti prispévku. Indikovany prostup bakterii je z hlediska Uspésnosti filtrace, tj. eliminace nehomogenit v
nanotextilnim materidlu vyrobeného metodou elektrospiningu, je mozZno spatfovat v mozném mechanickém
poskozeni filtracni nanovrstvy. Odstranéni tohoto efektu by bylo moZzno provést multiplikaci vrstev popf. pouZziti
nanotextilniho materidlu o vétsi ploSné hmotnosti.
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The article describes an experiment that verifies the possible use of nanotextile materials for the area of
microbiologically contaminated water filtration. The main advantage of this procedure during contaminated water
modification would be the complete absence of chemical substances which consequently remain in the disinfected
water when chemical purifying is used, and they can take part in degradation of biological reactions in organism. A
great advantage would also be a relatively cheap production of the filtration unit, simple application and ecological
operation. The high density of nanotextile porosity with the pores dimension in tens of nanometres was a
presumption for potential use of nanotextiles for a bacterial contamination filtration. The dimensions of these
nanopores should avoid transparency of the microorganisms with dimensions 0,5-3um. For the experiment, a
nanotextile layer from PA612 on a supporting non-woven fabric from viscoze was used. For the model simulation of
the microbial contamination, bacteria Escherichia coli and Micrococcus luteus were chosen. E.coli indicates a feacal
water contamination and its presence in drinking and modified surface water is carefully monitored. Penetration of
these organisms into the alimentary tract in an excessive amount may cause health problems. That is why the
suggested methodology of the drinking water filtration could be syncreticly considered one of the most economical
mechanical procedures of its modification. Contaminated water was filtrated during underpressure influence on the
output side of the filter from the mentioned material. After three-day incubation on the nutritive medium, cultures
found in the water before and after the filtration with the pressure gradient were compared. In the filtrated water,
both bacteria E.coli and Micrococcus luteus were identified, which did not confirm the theoretical presumptions of the
experiment. The input methodology of the filtration was designed with reference to the given facts and its closer
completation and final evaluation is concentrated in the experimental and final part of the report. The indicated
transmission of the bacteria, from the point of filtration success, i.e. from the point of elimination of the
inhomogeneity in the nanotextile material made through an electrospinning method, may be seen in the possible
mechanical damage of the filtration nano-layer. Removal of this effect could be done through layers multiplying,
eventually by using of nanotextile material with bigger areal weight.
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Metody bezproudového pokovovani vodoodpudivych nekovovych povrchii s mikro- a nanoreliéfy 94
Methods of electroless metal plating on non-metallic and water repellent micro- and nanostructured
surfaces

Biomimeticky pristup k pfipravé nebo syntéze submikro- a nanostrukturnich materialll dokdZe prekonat néktera
omezeni tradicnich technik, jako jsou litografie, razba, mikro- a nanovstrikovani, samousporadani a dalsi. V posledni
dobé doslo k podstatnému pokroku v porozumeéni fyzikalnim principdm takzvanych strukturalnich barev na Supinach
motylich ktidel [1]. Interference na tenkych vrstvach, difrakéni mtizky, Siteni svétla ve fotonickych krystalech, rozptyl
svétla a sloZita kombinace uvedenych déji vede k optickym jeviim se zajimavymi a nadéjnymi aplikacemi ve fotonice a
plazmonice. Bezproudové nanaseni kovl je pfimocarym, ideové jednoduchym postupem, jak replikovat trojrozmérné
biologické predlohy, jejichz nékteré stavebni prvky spadaji rozmérové do oboru desitek nanometr(i s aspect ratio
zajimavym z hlediska plazmoniky. Hlavni slozkou Supinek motylich kfidel je chitin - bezbarvy a elektricky nevodivy
polysacharid (monomerem je N-acetylglukosamin). Bohuzel, jinou vyjimecnou vlastnosti motylich kridel je jejich
hydrofobicita, nékdy dokonce superhydrofobicita, dand predevsim mikroarchitekturou jejich povrchu. V této praci
autofi predkladaji a porovndvaji dva postupy, jak prfekonat problémy s hydrofobicitou povrchu motylich Supinek a jak
pripravit kovové leskly, jednotné nanokrystalicky stfibrny film na povrchu nanopérézni kutikuly. Obé metody jsou
zaloZeny na redukci Ag+ iont( z vodnych roztokd AgNO3.

Biomimetic approaches to preparation or synthesis of submicro- and nano-structured materials can overcome some
limitations of the conventional methods (e.g. lithography, embossing, micro- and nanomoulding, self-assembly).
Recently, important advances have been made in understanding of physical principles behind so-called structural
colours on the scales of the butterflies [1]. Thin-layer interference, diffraction grating, light propagation in photonic
crystals, light scattering and the complex mix of these processes produce optical phenomena with interesting and
prospective application in photonics and plasmonics. Metal plating is straighforward, conceptually simple way to
replicate three dimensional biostructures with some dimensions belonging to the range of tenths nanometers and
with aspect ratios convenient for plasmonics. Main constituent of the butterfly wing scales is chitin - a colourless and
electrically non-conducting polysacharide (from N-acetylglucosamine). Unfortunately, another distinctive feature of
the butterfly wings is their hydrophobicity or super-hydrophobicity, which consists mainly in their surface
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microarchitecture. In this work the authors present and compare two methods how to overcome a hydrophobicity of
the butterfly scale surface and prepare the metallic lustrous, uniformly nanocrystaline silver films on nanoporous
cuticle. Both methods are based on reduction of Ag+ ions from water solution of AgNO3.
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Novy material pro anody PEM palivovych ¢lankd: Tenké vrstvy oxidu ceru s platinou nanesené na 110
uhlikovych nanotrubickach
New anode material for PEM fuel cells: Pt-Cerium oxide thin films deposited on carbon nanotubes

Palivové clanky s membranou vedouci protony (PEMFC) jsou vyvijeny jako ucéinné zdroje energie pro napdjeni
prenosnych a mobilnich systému. V této praci se zabyvame studiem smésnych oxidd na bazi CeO2 s platinou pro
poutziti jako nového materialu pro anodové katalyzatory v metanolovych a vodikovych PEMFC. Byly pfipraveny 30 nm
tlusté vrstvy CeO2 dopované Pt (pfipadné Sn) pomoci rf-magnetronového naprasovani na uhlikové nanotrubicky s
dvojitou (DWCNT) a mnohondsobnou sténou (MWCNT) na vrstvy pro rozvod plynd (GDL) pro miniaturni palivovy
¢lanek s polymerni membranou. MWCNT byly naneseny metodou usazovani, DWCNT byly pfipraveny pfimo na GDL
metodou CVD. Testovani palivového c¢lanku pro vodik/vzduch ukazalo dosaZeni vysokého specifického vykonu
(normovéano na obsah Pt) 50 W/mg(Pt) v porovnani s 0,2 W/mg(Pt) pro standardni PtRu anodu. SloZeni vrstev bylo
zkoumano pomoci laboratorni XPS, fotoelektronové spektroskopie s vyuZzitim synchrotronového zareni - soft X-ray (SX
PES) a hard X-ray (HX PES). Morfologie pripravenych katalyzatoru byla ovéfena pomoci rastrovaci elektronové
mikroskopie. Zjistili jsme, Ze dochazi k vytvoreni vrstev oxidu ceru s obsahem zcela ionizovanymi ¢asticemi Pt2+, 4+
zabudovanymi uvnitf tenké vrstvy a malé mnozstvi PtO na povrchu. Aktivita téchto materidlu na bazi oxidu ceru je
vysvétlena aktivitou ¢astic Pt2+,4+ pfi vytvareni protonického vodiku. Vysoka aktivita a nizka cena spolu s moznosti
plandrnich technik vyroby nabizi slibné vyuZiti tohoto materialu pfi vyrobé miniaturizovanych palivovych ¢lanka.

Proton exchange membrane fuel cells (PEMFC) are being developed as an efficient power source for portable and
mobile system applications. We are investigating Pt-CeO2 mixed oxide systems for use as new anode materials for
methanol and hydrogen fed PEMFC. 30 nm thick Pt(Sn) doped CeO2 layers were deposited by rf-magnetron sputtering
on double wall (DWCNT) and multiwall (MWCNT) carbon nanotubes on gas diffusion layers(GDL) of a miniaturized
polymer membrane fuel cell. The MWCNTSs were deposited by suspension method, the DWCNTs were grown on GDL
by CVD method. Hydrogen/air fuel cell activity measurements normalized to the amount of used Pt revealed specific
power of 50 W/mg(Pt) relative to 0.2 W/mg obtained for a standard PtRu anode. The layer composition was
investigated by the laboratory XPS, synchrotron radiation soft X-ray (SX PES at synchrotron Elettra in Italy), hard X-ray
photoemission spectra (HX PES at SPring8 in Japan), SEM and HRTEM. The depth resolved measurements were done
by varying the emission angle or photon energy (SX PES and HX PES). The catalyst morphology was controlled by
scanning electron microscopy. We showed a formation of cerium oxide with completely ionized species Pt2+,4+
embedded in the film and small amount of Pt0 on the film surface. Activity of this new cerium oxide based materials is
explained by eminent activity of these Pt2+,4+ cations towards formation of protonic hydrogen. High activity and low
cost together with planar deposition techniques make this material particularly promising for fabrication of
miniaturized fuel cells.
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Techniky vytvafeni nanostrukturovanych povrcht elektrod u mikrosoucastek 111

Nanostructured electrode surfaces fabrication techniques for micro-components

Nowadays low-cost techniques of high surfaces preparation for integrated microdevises on chip are seeking. In cases
of microcapacitor, sensors based on electrodes, microbateries have to be prepared with a large area of the electrodes
to obtain a high capacity or signal response. The electrodes are nanostructured by nanowires or nanotubes to increase
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their area. The vertically aligned array of these nanostructures can easily fabricated using self-ordered nanoporous
templates created by anodization of pure aluminium. Chemical or galvanic filling of the nanopores is provided to
obtain desired nanostructures on the surface. This deposition can be followed by anodization or biomolecules bonding
to modify the nanostructured surface to desired purpose.
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Kationtové a aniontové ménice z nanovlaknitych polystyreni pro rychlou tpravu vody 1

Cation and anion exchangers from nanofibrous polystyrene for fast water treatment

The main goal of this study was to prepare the ion exchange membrane from nanofibrous polymer material. The
polymer matrix was made from polystyrene nanofibers and the resulting ion exchangers were represented by
crosslinked and functionalised polystyrene nanofibers. Both, the cation and the anion nanofibrous ion exchangers
were prepared. Various methods of crosslinking and functionalization were studied. It was observed great difference
in behaviour of nano- and microsize materials. Different mechanical properties were reached using various
crosslinking agents. The sorption properties of fibrous ion exchangers were compared to the granular ion exchangers
resulting in rapidly faster kinetics of fibrous ion exchangers.
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Porézni monolity a jejich vyuZiti pro separaci a detekci biologicky aktivnich latek ve sloZitych matricich 4
Porous monoliths and their usage for separation and detection of biologically active compounds in
complex matrices

Porézni monolity na bazi silikagelu nebo organickych polymer( lze ptipravit a pouZit pro chromatografickou separaci
latek. Zasadni vyhodou monolitd je nizkym odpor proti toku mobilni faze. Porézni struktura s distribuci velikosti péru
od desitek do stovek nanometrl predstavuje separacni systém vyuZitelny pro analyzu dnes velmi vyznamnych
biomakromolekul jako jsou oligonukleotidy, plastidy DNA, peptity, proteiny a viry. PouZiti porézniho grafitu jako
elektrochemického senzoru je spojeno se jménem Wayne Matson. Pritoc¢nd pracovni elektroda z porézniho grafitu o
velikosti poru v desitkidch aZ stovkach nanometr( pfedstavuje vysoce citlivy a selektivni detekéni senzor pro analyzu
slozitych smési biologicky aktivnich latek jako jsou nejen pfirodni antioxidanty a vitaminy v potravinach, ale i markery
oxidaéniho stresu v krvi, moc¢i a dokonce i v nitrobunéc¢nych organeldch. Sériové fazené porézni grafitové elektrody o
rizném vloZzeném pracovnim potencialu vytvareji pole elektrochemickych senzor( vyuzitelné nejen pro identifikaci a
kvantitativni stanoveni latek ve slozitych smésich v koncentracich na tdrovni ppb , ale sou¢asné mohou byt vyuzity i pro
simulaci jejich oxida¢niho metabolismu a predikci toxicity vznikajicich metabolitd.

Prace je podporena z projektu nanotechnologie pro spolecnost KAN 208130381.
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Vliv elektrického pole a ndboje na uspofadani sazovych castic v kompozitech polystyren - saze 39

Efect of electric field and charge on aglomeration of carbon black (CB) in composites CB - polystyrene

Tato prace se zabyva studiem samo usporaddvani sazovych ¢astic v polymerni matrici pod vlivem vnéjsiho elektrického
pole a iontl v roztoku. PFi perkolaéni koncentraci sazi v polymeru se méni elektricky charakter vzorku z izola¢niho na
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vodivy v dusledku vytvoreni spojité vodivé sité ze sazovych ¢astic. Testovany byly vzorky tenkych vrstev polystyrenu s
obsahem sazi od 0,5 do 10 hmotnostnich % pfipravené z roztoku polystyrenu v toluenu metodou “spin coating” nebo
deskové vzorky tloustky 0,05 mm az 0,2 mm odlité do Petriho misek. Dispergace sazi v roztoku polystyrenu v toluenu
byla provddéna mechanicky rotacnim dezintegratorem pfi otdckach 20000 otacek za minutu a ultrazvukovym
homogenizatorem pti vykonu 40 W. Elektrické vlastnosti vzorkd byly sledovdny metodou impedancni analyzy -
konduktivita v planarnim sméru a metodou dielektrické spektroskopie ve frekvenénim intervalu 10-2 az 108 Hz v
deskovém kondenzatoru ve sméru normalovém. V dlsledku polarizace sazovych aglomeratl v elektrickém poli se
aglomeraty usporadavaji do fetizk( podle silocar elektrického pole. Timto uspofadanim sazovych ¢astic Ize podstatné
snizit perkolacni prah. Vysledky dielektrickych méreni ukazuji na polarizaci prostorového naboje ve vzorcich. MnoZstvi
sazovych castic v tetizkach je umérné dobé uspofddavani. Tato doba byla fizena jednak koncentraci polymeru
(mnoZstvim toluenu) v roztoku, jednak plsobenim par toluenu nad roztokem. Struktura sazovych aglomerat( byla
studovana pomoci optické mikroskopie.

This work deals with self-ordering of CB particles in polymer matrix affected by the electric field force and ions in the
solution. When the concentration of CB reaches the percolation value, the electric properties of the samples
transform from insulating to conductive due to formation of continuous conductive network built up from CB
particles. The samples of thin layers with CB concentrations from 0,5 to 10 w% prepared by spin coating method and
the plate samples with the thickness from 0,05 mm to 0,2 mm coated and evaporated in Petri dishes were studied.
The CB dispersions were carried out by mechanical rotational homogenizer with the speed 20000 rpm and by
ultrasonic homogenizer with the power 40 W. The electrical properties of the samples were tested by the method of
impedance analysis - the conductivity in planar direction and dielectric spectroscopy method in the frequency region
from 10-2 to 108 Hz in the plate condenser in normal direction. Because polarization of the CB agglomerates in
electric field, they are assembled into conductive chains according to the electric field force lines. By this way the
percolation threshold concentration can be reasonably decreased. The dielectric results can be interpreted in terms of
the space charge polarization. The number of the CB particles bonded in the chains is proportional to the ordering
time. It was controlled by both the concentration of the polymer in the solution and by the toluene vapor
concentration above the solution. The CB agglomerate structures were studied by optical microscopy.
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Vliv objemového podilu nanocastic Al203 ve vodnim roztoku na konvek¢cni prenos tepla 20

v horizontalni trubce
Effect of nanoparticles volume fraction in the Al203/water nanofluid on convective heat transfer in a
horizontal pipe

Nanofluids are the suspension of ultra fine particles in a conventional base fluid which tremendously increases the
heat transfer characteristics of the original fluid. In this stuy, convective heat transfer of Al203/Water nanofluid in a
horizontal tube under constant wall temperature condition is studied using CFD analysis. Two-phase model has been
used for prediction of temperature gradient and convection heat transfer coefficient. Effects of some noticeable
parameters such as nanoparticle volume fraction and nanofluid Peclet number on the Nusselt number and heat
transfer rate have been investigated. The results of CFD simulation based on two-phase model have been used for
comparison with theoretical models and experimental data. Results have shown that heat transfer coefficient clearly
increases with an increase of the particle volume fraction. Also the heat transfer enhancement increases with an
augmentation of the Peclet numbers. In Al203/Water nanofluid with 1% concentration, the average relative error
between experimental data and CFD results is about 9%. Based on the results of the simulation it can be shown that
two-phase approach can give good predictions of the heat transfer rate of nanofluids.

Keywords: Nanofluid, Nanoparticle, Convective heat transfer, CFD, Circular Tube
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S2B2 - Elektrostatické zviaknovani, aplikace polymernich nanovidken
Electrospinning, application of polymer fibres

Sodomka Lubomir TU Liberec, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo

Jednoduché teoretické predpoklady elektrostatického zvlakiovani nanovlaken 115
Simple theoretical considerations to nanofiber spinning

V ¢lanku jsou zpracované teoretické Uvahy tvorby nanovldken rliznymi metodami a tézZ elektrostatickym zvlaknovanim.
Prace navazuje na predchozi prace autora ve snaze teoreticky vysvétlit radu experimentdlnich skute¢nosti, které se
objevuji v experimentech. Na zdkladé teoretickych predstav jsou navrzené nové experimentalni metody k pripravé
monofilnich nanovldken. Je uvedeno i nékolik aplikaci.

Klicova slova: nanovldkna, technologie nanovldken: tazenim, protlacovanim, shlukovanim molekul, rozfukovanim,
elektrostaticky, elementarni teorie v homogennim poli, v nehomogennim poli, pohybové rovnice, specidlni metody
zvlaknovani nanovlaken, Taylorlv kuZel, aplikace nanovlaken

In the paper the theoretical considerations of nanofiber spinning are being presented. The work is continuation of the
author forgoing papers for explanation some experimental facts which are appearing in the experiments of
homogenous as well as inhomogeneous electrostatic fields and time depending electric fields. On the basis of the
theoretical conception new experimental methods for the monofil nanofibers have been proposed. Some application
of nanofibers are also presented.

Keywords: nanofibers, technologies of nanofibers, drawing, pressing, molecule clustering, melt blowing, electrostatic
spinning, elemental theory, equation of movement, special methods, Taylor cone, applications
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Neobvyklé vlastnosti procesu elektrostatického zvlakrovani 51

Exceptional features of electrospinning

Elektrostatické zvlaknovani je velmi progresivni metoda pro vyrobu nanovldkennych vrstev. VyuZiva se zde
samoorganizace kapalné hmoty pro vznik nanovldken a nanovlakennych struktur (z polymernich roztokl a tavenin),
jejichz aspon jeden rozmér dosahuje velikosti pod 1 um. Pro fizené ukladani nanovlaken do Zzadanych struktur je nutné
pochopit a ovladnout mnoho dosud neznamych faktorl. Vzhledem k tomu, Ze pro zvlakiovani je pouZivano vysoké
napéti, hraje v procesu znacnou roli i okolni prostfedi zvldknovaciho zafizeni - tak zvaného ,spinneru’. V tomto
pfispévku je popsano nékolik zajimavych jevl, které byly objeveny v souvislosti se zkoumanim interakci mezi
zvldknovanym materialem a okolnim plynnym prostfedim. Pomoci jednoduchych experiment( je zde demonstrovan
vliv elektrického vétru na uklddani nanovldken na kolektor. Dale bylo zjiSténo, ze pfi zvldkiovani jsou ucinné
zachycovany produkty radioaktivniho rozpadu radonu. Navic, Uvahy o pfeménach energie béhem zvlaknovani vedly k
objevu vzniku Roentgenova zéareni pfi zvlaknovani za atmosférického tlaku vzduchu. Tohoto jevu Ize technologicky
vyuZit pfi vyrobé a soucasné sterilizaci substratd (tzv. scaffoldl) pro biomedicinské aplikace. Pfispévek popisuje
nékteré jevy, které spoluplisobi pfi elektrostatickém zvldknovani a maji zfejmé znacny vliv na samotny proces a na
vysledny vyrobek. Dukladné pochopeni vzniku a fyzikalni podstaty téchto jevi ma vliv na konstrukci pokrocilych
zatizeni pro zvldknovani a pfiblizuje tak dobu, kdy bude moZné programovat a bezkontaktné fidit vytvareni
nanovlakennych materialt na miru.

Electrospinning is a very progressive method for making nanofibrous layers. Here is the exploitation of self-
organisation of matter for formation of nanofibers and nanofiber’s structures, having one dimension under 1 um. It is
necessary to have better understanding of many unknown factors to control deposition of nanofibres and their
structures. Surrounding environment of the spinner plays significant role, because the high voltage used for

57



2009
;’I‘\IANOCON 20. - 22. 10. 2009, Roznov pod Radhostem, Czech Republic, EU

electrospinning. Several interesting effects, which were discovered in context with investigation of an interaction
between a material and surroundings, are described in this report. The impact of electric wind on deposition of
nanofibers on collector is shown with help of simple experiments. Radon decay progeny were detected. The
exploration of the energy change during the electrospinning led to the discovery of the Roentgen radiation from
electrospinning in air under atmospheric conditions. Roentgen radiation should be utilized for making substrates for
medical applications. Effects, which are caused by electrospinning and which have a strong influence at
electrospinning and product, are shown in this report. Good understanding of electrospinning has an impact for
construction of advanced equipments for electrospinning and for construction a nanofibrous materials.

Authors/Autori
Pokorny, P., Mikes, P. & Lukas, D.

Dao Anh Tuan TU Liberec, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
Vliv NaCl na jehlové elektrostatické zvlaknovani poly(vinylalkohulu) 56

Effect of Sodium Chloride on the needle electrospinning of poly (vinyl alcohol)

Poly (vinyl alcohol) (PVA) is one of the most popular polymers used as a raw material for nanofibres production via
electrospinning. It is commonly processed from water solutions. Water insoluble PVA nanofibres are obtained using a
crosslinking treatment. PVA nanofibres find many end uses including medical applications because of its non-
toxicity. PVA electrospinning process and its throughput can be influenced by various additives. Influence of NaCl on
PVA electrospinning is studied in the paper and the results are discussed as a contribution to the understanding of
electrospinning mechanism. In this work, water solutions of PVA with concentration of 12 weights per cent were
studied. The solutions contained 0, 0.5 and 1.0 weight per cent of NaCl.. Some characteristics of those solutions were
measured such as surface tension, electric conductivity, and rheological properties to determine the effects of salt on
the material properties. While the effects of salt to surface tension and selected rheological properties are not
significant, the conductivity of solutions increases strongly with increasing concentration of salt. Beside these, the LCR
Meter and special voltage meter were used to determine electrical properties of those solutions, as well as the
changing behavior of those properties under the voltage. Electrical properties of samples such as capacitance,
inductance, and resistance were measured. The time dependence of conductivity of solutions under DC voltage was
also measured. In addition, high speed camera was used to see the effects of salt concentration in needle
electrospinning process. The results show that NaCl strongly affects the needle electrospinning process as well as
properties of produced nanofibres.

Keywords: electrospinning, poly (vinyl alcohol), sodium chloride, jets length, nanofibers.
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Porézni polykaprolaktonova nanovlaka pripravena elektrostatickym zvlakiovanim 87

Porous polycaprolactone nanofibers prepared by electrospinning

V odborné literature je mozné nalézt mnoho prispévk( pojedndvajicich o vyrobé poréznich nanovldken pomoci
elektrostatického zvldknovani. Jednd se predenim o metody, jako je extrakce casti komponent z bikomponentnich
vlaken, fazova separace, produkce poréznich nanovlaken pti dodrzeni fizenych podminek teploty nebo vlhkosti. V této
studii byl pro vyrobu poréznich nanovlaken pouzit komercné dostupny polykaprolakton (PCL) o molekulové hmotnosti
42 500 g/mol. Z tohoto polymeru byla pfipravena fada polymernich roztokd liSicich se typem a mnoZstvim pouZitych
srazedel, rozpoustédel a jejich kombinaci ve smésich. Ty byly nasledné zvldknény pomoci vysokého napéti 35 kV pfi
teploté okoli 22 °C a relativni vlhkosti vzduchu 38 %. Pro pfedpovéd rozpoustédel a sraZedel ve smési byl pouzit
HansenUv parametr rozpustnosti (HSP) a jeho tfirozmérny graf. Z rady provedenych experiment( vyplyvaji pro tvorbu
poréznich nanovlaken tyto zavéry: (i) pro rozpousténi polymeru je tfeba pouzit smés rozpoustédlo/srazedlo, (ii) ve
smési pouZit rozpoustédlo s vyssi hodnotou tlakli nasycenych par nad rozpoustédlem a zéroven srazedlo s touto
hodnotou mnohem niZzsi, (iii) zajistit vhodné objemové zastoupeni rozpoustédla/srazedla ve smési. Bylo zjisténo, Ze
pouze rGzné hodnoty tlakl nasycenych par nad rozpoustédlem nejsou pro tvorbu pérl postacujici. Pfi pouZiti dvou
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rozpoustédel s rdznymi hodnotami tlakl par nad rozpoustédly k tvorbé poréznich nanovldken nedochazelo. Do
budoucna se ocekava, Ze porézni nanovlakna budou ideadlnim kandidatem v radé aplikaci jako je filtrace, Fizené
davkovani léCiv nebo tkanové inZzenyrstvi.

Many literature references inform about production porous nanofibers in the electrospinning process. There are a lot
of methods such as the extraction of a component from bicomponent nanofibers, phase separation during
electrospinning, production pores nanofibers under specific process conditions (temperature, humidity) etc. In this
study, commercial polycaprolactone (PCL) with molecular weight 42 500 g/mol, was used. Several spinning solutions
were prepared by dissolving PCL in the mixture with different type and quantity nonsolvents, solvents and their
combinations. Electrospinning of PCL solutions were carried out at a voltage of 35 kV, air temperature 22 2C and air
humidity 38 %. Hansen solubility parameters (HSP) and three, dimensional model (3D) were used for predicting
solvents and nonsolvents of PCL. Three necessary conditions for producing porous nanofibers were found: (i)
application of mixture of solvent/nonsolvent for spinning solution, (ii) differences of the evaporation rate between
solvent/nonsolvent (the solvent must be more volalite than the nonsolvent) and (iii) correct ratios of
solvent/nonsolvent (v/v). The porous nanofibers were obtained from the mixture solvent/nonsolvent only. It is
expected that these porous fibers will be an ideal candidate for many applications such as a filtration, drug delivery
and tissue engineering in comparison to smooth fibers without pores.
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Nanovlakna pfipravena elektrostatickym zvlaknovanim za pouziti specialnich kolektort 127

Electrospun nanoyarns produced using special collectors

The article describes electrospinning and nanofibrous layers, which are produced using special collectors. Electrostatic
field in the surrounding of special collector will be described. Observations made with a production technology of
highly oriented nanofibrous layers will be discussed in details. Oriented nanofibrous layers/nanofibrous yarns can be
used in nano-devices as enormously flexible ropes and they will also reach biomedical applications.
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Hybrydni materialy na bazi horciku pro skladovani vodiku 61

Hybrid Mg-based materials for hydrogen storage

Novel nanocomposite hydride materials proposed for anodes in hydride based rechargeable Ni-MHx batteries may
successfully solve problem of energy storage. Generally, these materials can be synthesized by mechanical alloying
(MA) of two components: a major component having good hydrogen storage properties and a minor component used
us surface activator. In this work, we have synthesized an amorphous hybrid Mg2Ni-Nix-30%La (x=50, 100%)
nanocomposites. The Mg2Ni electrode, mechanically alloyed and annealed, displayed the maximum discharge
capacity (100 mAh g-1) at the 1st cycle but degraded strongly with cycling. The poor cyclic behavior of Mg2Ni
electrodes is attributed to the formation of Mg(OH)2 on the electrodes, which has been considered to arise from the
charge-discharge cycles. To avoid the surface oxidation, we have examined the effect of nickel and/or lanthanum
addition in Mg2Ni-type material. This alloying greatly improved the discharge capacities. For example, Mg2Ni-Nix-
30%La (x=50, 100%) alloys presents higher electrochemical capacities than Mg2Ni. The experimental XPS valence
bands measured for studied nanocomposite alloys showed a significant broadening compared to that obtained for the
microcrystalline alloys. Especially, a clear broadening of the band can be visible when compared experimental XPS
valence band for the nanocrystalline Mg2Ni alloys and nanocomposite Mg2Ni-Nix-30%La materials. The reasons
responsible for the band broadening of the nanocrystalline Mg2Ni -type alloys are probably associated with a strong
deformation of the nanocrystals in the MA samples. Results showed that the strong modifications of the electronic
structure of the nanocrystalline alloys could significantly influence on their hydrogenation properties.
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Hydrogen storage materials based on nano-crystalline alloys

Nanokrystalické materiadly ve formé prask( nebo rychle ztuhlych pask( se ukazuji byt slibnymi materialy k uchovani
vodiku pro mobilni zafizeni, napf. pro automobily. Nanokrystalické materidly byly ptipraveny dvéma metodami:
selektivnim louZzenim a rychlym tuhnutim. Prvni metodou byl ziskan niklovy nanokrystalicky prasek s primérnou
velikosti pfiblizné 5 nm. Rychlym tuhnutim byly pfipraveny pasky Mg-Ni, které mély velmi jemnou strukturu tvofenou
primarnim Mg a eutektickym sitovym. U obou téchto materidld byla studovdna moznost uchovani vodiku. Bylo
prokazano, Ze pravé pfipraveny nanokrystalicky nikl je schopen uchovat vice nez 2 hm. % H. Objemové toto mnozstvi
odpovida pfiblizné 1500 dm3 H2 na 1 dm3 slitiny! Rychle ztuhlé pasky byly hydridovany za mirnych podminek
elektrochemickou metodou v alkalickém roztoku. Takto byl ziskdn materidl s obsahem vodiku vice nez 1 hm. %.
Vyborna kapacita pro uchovani vodiku, kterou zkoumané materidly maji, je v této praci diskutovana ve vztahu k
struktufe material( a také vzhledem k moznostem jejich nasledného zpracovani metodami praskové metalurgie.

In this paper, nano-crystalline materials either in form of powders or in form of rapidly solidified ribbons are
presented as promising hydrogen storage materials for mobile, e.g. automotive, applications. Nano-crystalline
materials were prepared by two methods: selective leaching and rapid solidification. The former one produced a
nano-crystalline nickel powder with average crystallite size of about 5 nm. The latter method resulted in a rapidly
solidified Mg-Ni ribbon having ultrafine microstructure consisting of primary Mg and eutectic network. Both materials
were studied in context to hydrogen storage. It was demonstrated that the as-prepared nano-crystalline nickel
powder stored more than 2 wt. % H. Volumetrically, this corresponds to about 1500 dm3 H2 per 1 dm3 of the powder!
The rapidly solidified ribbon was hydrided by an electrochemical method in an alkaline solution under mild conditions.
Resulting hydrogen gravimetric density exceeded 1 wt. %. The excellent hydrogen storage capacities of the
investigated materials are discussed in relation to their microstructural features and to their subsequent powder
metallurgy processing.
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5$2B4 - Dekontaminace starych ekologickych zatézi
Decontamination of old ecological habilities
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Posledni zkuSenosti a perspektivy dalSiho pouZiti elementarniho nanozeleza - aplikace pfi sanaci 72

podzemnich vod
Recent experiences and future perspectives of nanozVI - applications for groundwater remediation

Application of zerovalent iron nanoparticles (NZVI) is a promising and relatively safe technique of soil and
groundwater remediation. Chemically, NZVI functioning by the same way like micro or macroscopic ZVI placed in
permeable reactive barriers. Advanced reactive properties of nanoiron are demonstrative especially because of their
high specific surface, high reactivity as well as contamination degradation rate (particularly compared to other
reductive dechlorination procedures). The reductive technology based on nanoiron applications has already found its
place between established remediation techniques. On the other hand the nanoiron remediation cannot be
considered as a commonly used remedial procedure. This is the result of following reasons: 1) limited mobility and
thus low radius of influence of application wells, 2) higher price of the product, 3) small number of successful field
applications and thus small number of references (laboratory results are rarely negatives). But many things has
changed since the first application in Czech Republic, EU five years ago (as is the number of zerovalent iron products
and producers, quality of nanoiron, methodology of laboratory and field applications, number of research and
industrial organizations using the nanoiron, etc.). The presentation demonstrates recent results and gives perspectives
of nanoiron applications by the overview of performed laboratory and field studies. The presentation further
summarizes latest practical experiences and gives recommendations related to nanoiron remediation. We would like
to thank the Ministry of Education, Youth and Sports of the Czech Republic, EU for their financial support (project
1MO0554, research centre “Advanced remedial technology and processes”)
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Solid-state synthesis and surface stabilization of zero-valent iron nanoparticles

Nanoparticles of zero-valent iron (nZVI) have been recognized as a promising modern nanomaterial well applicable in
waste-water treatment and in many other branches of industry and environmental engineering. In order to perform
the cheap and reproducible synthesis of nZVI, the heat-induced solid-state reactions under controlled hydrogen
atmosphere were employed. For this purpose, hematite a-Fe203, maghemite y-Fe203, goethite FeOOH and
ferrihydrite 5Fe203¢9H20 were tested as suitable solid precursors. The process of nZVI synthesis was in-situ
monitored by X-ray powder diffractometer equipped with a high-temperature reaction chamber operating at
temperatures up to 900 °C and at hydrogen gas pressure up to 10 bars. The results of non-isothermal and isothermal
heating show that the conversion of various iron oxides into the nZVI take place at various temperatures ranging
between 260 °C and 600 °C depending on the precursor and hydrogen gas pressure/flow. The transformation
mechanism involves the initial reduction of the starting iron oxides into either pure nanocrystalline magnetite Fe304
(for a-Fe203 and y-Fe203 precursors) or mixture of Fe304 and wistite FeO (for FeOOH precursor) followed by their
reduction into a-Fe nanoparticles. Only in the case of amorphous ferrihydrite, the transformation does not involve any
intermediate crystalline phase(s) and, thus, the X-ray amorphous material is reduced directly to B-Fe. The size of
resulting nZVI particles vary from 12 to ~80 nm depending on the conditions of synthesis. In a consequence to
successful laboratory-scale synthesis of nZVI, the transfer of targeted technology to semi-industrial scale was realized.
In the last step, we tested various surfactants (Tween80, Acrylate copolymers etc.) in order to ensure long-term
protections of nZVI particles against agglomeration and spontaneous oxidation. The results confirm that the
developed surface stabilized nanomaterials posses the required migration properties in the underground water
environments with a high efficiency in decomposition of various organic and inorganic pollutants.
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Technika pro méreni aktivity suspenze nanozeleza a studium moznosti obohaceni zeminy 27

Nanoirons activity measurement technique and soil enrichment possibilities

Nanotechnologie se v sou¢asné dobé nachdzeji v centu pozornosti mnoha védeckych obord. Jednim z novych mist, kde
diky sniZujicim se cenam zacinaji nanocastice hrat velmi vyznamnou roli jsou dekontaminace starych ekologickych
zatézi. Suspenze nanocastic nulamocného Zeleza byla jako dekontaminacni médium pouzita na nékolika mistech v
Ceské republice v poloprovoznim méfitku. Tento zpisob aplikace se zda byt velmi Uspéiny ve sméru destrukce
pfitomnych kontaminantd, nicméné je zde stdle celd fada chemicko-technologickych problémd spojenych s aplikaci
nanocastic Zzeleza do podlozZi. K nejzasadnéjSim z nich patti moznosti dostatecného obohaceni zeminy nanozelezem a
méreni aktivity nanoZeleza v aplikované suspenzi. Pomoci kolonovych experiment( bylo zjisténo, Ze obohacenim
zeminy o nanoZelezo lze ziskat dostatecné aktivni smés pro destrukci kontaminantd, napfiklad chlorovanych ethylent,
aniz by doslo k zastaveni proudéni podzemni vody. Je zndmo, Ze kvalita (aktivita) nanoZeleza kolisa v zavislosti na
dodavateli a také se sniZzuje v prlbéhu starnuti materialu. Hlavnim pfinosem této prace je ndvrh a ovéreni rychlé a
jednoduché metody pro méreni aktivity suspenze nanoZeleza. Tuto techniku zaloZzenou na méreni objemu vodiku
vznikajictho reakci nulamocného Zeleza s kyselinou sirovou je moZné pouzivat nejen v laboratofi, ale diky jeji
jednoduchosti i v terénu na misté sanacniho zdsahu. Timto zplisobem mohou byt sledovany zmény aktivity suspenze
nanozeleza pfimo béhem jejiho zasakovani na cilové lokalité. Diky této mérici technice mohou sanacni spolecnosti
usetfit nejen financ¢ni zdroje, ale také ¢as a celou fadu technickych probléma.

Klicova slova: Dekontaminace, Znecisténi podzemni vody, NanoZelezo, TODA, Méfeni aktivity.

Use of nanotechnologies is on many scientific fields in the center of attention nowadays. Because of lower prices of
nanomaterials, one of new fields where the nanotechnologies are starting to play important role is decontamination
of polluted sites. Suspension of nanoiron was used as a decontamination medium on some sites in Czech Republic, EU
in a pilot scale. The application seems to be very successful in means of destructing pollutants, but there are still many
chemical and/or technical problems with nanoiron application into a subsurface. Enrichment possibilities of the soil
and nanoiron activity studied in this work are only two of them. By column tests it was proved, that it is possible to
enrich soil with nanoiron enough to obtain very active mixture for destructing present contaminants as a chlorinated
ethylenes without stopping of underground water flow. It is well known, that quality (activity) of nanoiron suspension
varies (depending on the producer) and is decreasing in the time. Main contribution of this work is the designing and
verifying of fast and simple technique for measuring activity of nanoiron suspension. This technique based on
measurement of hydrogen volume produced by reaction of zerovalent iron with sulphuric acid can be used not only in
the laboratory but also on the locality of decontamination. By this way the activity of nanoiron could be investigated
simultaneously with the suspension infiltration on the field. Thanks to this new measurement technique companies
carrying out the decontamination process can save a lot of money, time and technical troubles.

Keywords: Decontamination, Polluted aquifer, Nanoiron, TODA, Activity measurement.
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Pfipadova studie aplikace NZVI v Hoficich v Podkrkonosi 57

Case study of NZVI application in Horice v Podkrkonosi

Tématem pfrispévku je pfipadova studie aplikace NZVI na lokalité Horice v Podkrkonosi s popisem celého procesu od
laboratornich testl pres pilotni aplikaci po plnohodnotnou sanaci. Pfi aplikaci byl pouZit novy typ nulmocnych
nanocastic (NANOFER25), ktery byl pfipraven suchou redukénim procesem. Kolektor se skladd ze sedimentarnich
hornin sprasového puvodu. Bazi kolektoru tvori témér nepropustny turonsky slinovec. Dale do hloubky se nachazeji
dobtfe propustné cenomanské piskovce, nesouci vydatnou voddrensky vyuZivanou zvoden. Podzemni voda je
kontaminovana PCE a dcefinnymi produkty TCE, DCE, celkovy obsah CIU je vice nez 60 mg/Il. Standardni laboratorni
testy byly navrzeny jako koncentracni a kinetické vsadkové testy s podzemni vodou a zeminou. Pfi pilotnim testu byl
pro aplikaci NZVI pouzit jak tlakovy zasak tak technika ,direct push”. Laboratorni testy a pilotni aplikace prokazaly, ze
NZVI je ucinnym Cinidlem pro dekontaminaci lokality.
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Object of this paper is a case study of NZVI application in Horice v Podkrkonosi with description of whole proces from
laboratory experiments to pilot test and full-scale application. In this application was used a new type of zero-valent
iron nanoparticles (NANOFER25), that was prepared using a dry reduction process. The aquifer is composed of
sedimentary rocks of loess origin. The base of aquifer forms almost impermeable turon marlite. Further deep there
are well permeable cenomanian sandstones, which are bearing a rich aquifer used as source of drinking water. The
groundwater is contaminated by PCE and daughter products TCE, DCE with total CHC concentrations of up to 60 mg/I.
The standard laboratory experiments were designed as concentration and kinetical batchs tests with groundwater and
soil. In the pilot test was used both pressure injection to wells and “direct push” technique for NZVI application. The
laboratory test and pilot application verified, NZVI is successful agent for site remediation. In full-scale test more than
80 wells were drilled for ,direct push” at a depth of up to 10 meters. One cubic meter of nanoiron suspension was
injected into 4 deep levels of each application well. ORP significantly decreased in the application wells and after a
month in the observation wells. A considerable decrease in the concentrations of chlorinated ethenes was observed in
the majority of the observation and application wells with a low rebound effect.
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$2B5 - Aplikace fotokatalytickych materiali
Photocatalytic material applications
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Aplikace fotokatalytickych nanomaterial(i, standardizace a prehled testovacich metod 129

Photocatalytic - light cleaning - nanomaterial applications, standardization and testing methods overview

Experience with several “ light cleaning “ applications projects in Europe is leading to conclusion that successful
industrial commercialization of photocatalytic systems is strongly dependent on the developing of brand new concept
of photocatalytic nanomaterial with higher efficiency as well as on introducing testing methods accepted worldwide.
This is also one of the main objective of the European COST 540 project called : Photocatalytic technologies and novel
nanosurfaces materials critical issues ,which is understand as European platform to group the existing European teams
focussing on the development of photocatalytic nanomaterials and standard photoactivity testing methods. Czech
Republic, one of countries pioneering photocatalytic nanomaterials application field , significantly contributed to
establishing European technical comittee for photocatalysis standardization CEN -TC 386 and within international
cooperation seem to succeed in introducing novel photocatalyst nanomaterial.

Overview of existing successful photocatalytic nanomaterial applications and state of art of testing will be given.

Authors/Autofi

Peterka, F.

Kartheuser Benoit CERTECH asbl., Seneffe, Belgium, EU

Title of paper/Ndzev predndsky Paper no./Cislo
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Photocatalytic nanomaterials for air purification

Indoor air quality is becoming today a serious concern for the population of Western Countries. People spend
generally 80 to 90 % of their time in confined spaces. They are exposed to a very large variety of pollutants (volatile
organic compounds : VOC) coming from human activities, heating, chemicals released by furniture, building materials
etc ... Odours problems encountered in such places are related to the presence of these VOCs sometimes in sub ppmv
concentration.

Photocatalysis can be a good solution for air remediation. We can split the photocatalytic materials in two main
categories: passive process and active one. In the first group we can find paints, plastic flowers, textiles ... Those
materials can degrade harmful substances, leading to VOC reduction. Due to the large surface that those materials can
cover, the cleaning potential is high. One main condition for them to be effective is the need to work under artificial
lighting, where the UV irradiation is very low. The second group is composed of air purifiers : either standalone or in
combination with an air conditioning systém. They have the advantage to use UV lamps to activate the photocatalyst
and also VOC are forced to pass through the purifier. We will be presenting some results one active air purifier
testing, as well as problem that we can meet in real condition.
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Podminky zajistujici u¢innou fotokatalyzu TiO2 v objektech pro zemédélskou vyrobu 100

Conditions ensuring the effective TiO2 photokatalysis in objects for agricultural production

Zemédélstvi a predevsim sektor ZivocCisné vyroby je vyznamnym zdrojem neZadoucich znedistujicich latek, zejména
plynnych. Jejich vyskyt je velmi ¢asto doprovazen zapachem. Proto je snaha omezit mnozstvi emisi téchto latek v
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ovzdusi. To je principidlné nejucinnéjsi pfimo u zdrojl téchto emisi. Proto se v posledni dobé vénuje velkd pozornost
mimo jiné i plisobeni TiO2 a jeho fotokatalytickym vlastnostem ve vztahu k degradaci organickych slouéenin. Uéinnost
fotokatalytického procesu je zavisla na konkrétnich podminkach aplikace TiO2 v jednotlivych objektech pro ZivocisSnou
vyrobu. Jako nejdllezitéjsi podminky ovliviujici fotokatalyticky proces TiO2 lze uvést: reZim osvétlovani (ozafovani)
aktivni plochy (tzn. plochy, na kterou byl TiO2 aplikovan) i jeji velikost a orientaci plochy v objektu, fyzicky stav
povrchu plochy s aplikovanym TiO2 a pouzitou technologii vyroby v objektu. Méné vyznamnymi se zdaji byt vlhkost a
teplota v objektu a jeho celkova konfigurace. Proto byly provedeny laboratorni experimenty s dlirazem na
monitorovani vlivu ozarovani aktivni plochy na ucinnost fotokatalyzy a jako zdroj emisi byly vyuzivany organické zbytky
ZivoCisné vyroby - exkrementy hospodarsky zvifat. Soubézné s tim byl sledovan vliv prachu nebo vody na povrchu
aktivni plochy. Zde bylo dil¢im cilem mimo jiné i stanoveni minimdlnich podminek pro udrzeni fotokatalytické reakce.
Nékteré ziskané poznatky jsou pokusné aplikovany v zemédeélském provozu. Na zavér provedenych experiment( lze
konstatovat, Ze ne vSechny sledované podminky maji zdsadni vliv na pribéh fotokatalyzy TiO2. Jejich ,déleni” na
,dilezité” a ,méné dulezité” je jednim z vysledkd uvedené aktivity. Vzhledem k poctu dosud realizovanych a
dokondéenych experimentd neni mozné v soucasné dobé prezentovat spolehlivy model G¢inkd TiO2 v podminkach
Zivocisné vyroby.

Agriculture, especially the branch of animal production is a significant source of undesirable matters in gas form. Its
occurrence is very often accompanied by an offensive smell. For that reason there are efforts to restrict an amount of
these matters in air. This is the best and effective direct way on the sources these emissions. At the present time an
attention is paid to TiO2 and its photocatalysis properties and to its relation to degradation of organics matter. An
efficiency of photocatalysis reactions depend on the detail conditions of application the TiO2 in each production
object. As the important conditions, affecting the photocatalytics reaction TiO2 are: the procedure of lighting
(radiation) of active area (i.e. the area where the TiO2 was applied), its area and orientation in object, physics state of
active area with TiO2 surface and the production technology in the object. Less important has it seems the
temperature and humidity inside the object and its all configuration. This is the reason why the laboratory
experiments were coming out with an emphasis on monitoring of the radiation of active area with TiO2 on efficiency
of photocatalysis. As a source of emissions the slurry and wastes from animal production objects were used. Parallel
with this an influence of dust and water on the surface of active area was observed. The particular goal of this
experiments was determining the condition for continuing of photocatalysis reaction. In nowadays are some
knowledge are applied in pilot agriculture objects. On the conclusion of these experiments we can comments that
there are the conditions with the principal and limited influence on photocatalysis reaction TiO2.
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Vyuziti TiO2 pfi potlaceni negativniho vlivu Zivocisné vyroby na Zivotni prostiedi 101

The use of TiO2 in the suppression of negative livestock production impact on the environment

Jednim z diskutovanych problém( soucasnosti je stale se zhorsujici stav Zivotniho prostredi, na kterém se vyznamné
podili i zemédélstvi. Zemédélska vyroba je nejen producentem potravin a tvlircem krajiny, ale zaroven také plvodcem
zejména plynnych emisi, které negativné ovliviuji kvalitu ovzdusi, vod a pldy. Za vedlejsi produkt predevsim Zivocisné
vyroby lze oznacit latky jako amoniak, metan, oxid uhli¢ity, sirovodik, kyselinu maselnou, kyselinu octovou,
merkaptany, fenoly a mnohé dalsi. Napftiklad vic jak 80 % celosvétové produkce amoniaku, ktery se mj. podili na
okyselovani vod a pldy, je pfipisovana na vrub pravé zemédélstvi. Zasadni otazkou tedy je, jak Ucinné sniZovat
produkci téchto znedistujicich latek a jejich emise v podobé skodlivych a zapasnych plynd. Jednou z moZnosti se jevi
vyuZiti fotokatalytickych vlastnosti oxidu titanicitého (TiO2). Schopnost TiO2 (v krystalické anatasové formé)
degradovat na povrchu svych nanodastic, pfi souasném pusobeni ultrafialového zareni, témér vSechny organické
slouceniny je pomérné dobfe zndma a ve vybranych praktickych aplikacich také ovérena.

V tomto prispévku jsou uvedeny vysledky prvnich experiment(l, které jsou zaloZeny na vyuZiti fotokatalyzatoru -
nanokrystalického TiO2 pti redukci Skodlivych a zapasnych latek v odpadnim plynu z chovu prasat. Dosud realizované
pokusy byly zaméreny predevsim na ovérovani mechanismu fungovani a ucinnosti pouzité formy TiO2 ve specifickych
podminkach Zivocisné vyroby. Zatim ziskand data neumoZiuji sestavit spolehlivy model pusobeni TiO2 na velikost
redukce jednotlivych sledovanych latek.
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One of the most nowadays discussed topic is the state of our environment, which is constantly getting worse. The
integral part of the environment is the agriculture as well. On the one hand the agricultural ensures food production
and creates the landscape, but on the other is the one of the main causers of gaseous emissions, which negatively
influence the quality of air, water and soil. As by-products, originating especially from livestock production, can be
marked substances as ammonia, methane, carbon dioxide, hydrogen sulfide, butyric acid, acetic acid, mercaptans,
phenols and many others. For instance, more than 80 % of world ammonia production, which inter alia contributes to
the acidification of water and soil, is setted down just to the agricultural sector. The crucial question therefore is how
effectively reduce the production of these pollutants and their emissions in the form of toxic and odour gases. One
option seems to be the use of photocatalytic properties of titanium dioxide (TiO2). The fact that the TiO2 (in the
crystalline anatase form) is able, under exposure to UV radiation, to degrade at the surface of his nanoparticles almost
all organic compounds is relatively well known and in selected practical applications has been also verified. In this
paper are given the results of first experiments based on the utlization of photo-catalyzer - nanocrystalline TiO2 - in
reduction of toxic and odour substances in waste gas coming from the pig breeding. So far founded experiments were
aimed at the verification of function mechanisms and effectiveness of the applied form of TiO2 in the specific
conditions of livestock production. Obtained data do not allow for present to compile a reliable model of the TiO2
action to quantify reduction of each monitored substance.
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Upravy nanoformy oxidu titanicitého ftalocyaniny, moznosti praktického vyuziti takto upraveného 59
nano materialu

Modification of titanium oxide nanoform with phthalocyanines, possibility of application of the
nanomaterial

Derivaty ftalocyaninu patfi k fotosensitizatorlim druhé generace. Pfi interakci s diatomickym kyslikem tyto produkty za
soucasného plisobeni svétla vyssich vinovych délek (s vyhodou 670 nm), generuji reaktivni formy kysliku, které plsobi
jak cytostaticky, tak baktericidné a virocidné. Vedle toho jsou uvedené reaktivni formy kysliku schopné rozkladat
oxidacné rizné skodlivé polutanty. Podobné vlastnosti vykazuje anatasova forma nanocastic oxidu titanicitého, ktera
pfi interakci s diatomickym kyslikem a za soucasného puUsobeni ultrafialového svétla, generuje vysoce reaktivni
kyslikové radikaly, patfici do skupiny reaktivnich forem kysliku.

Prednaska popisuje zplsob Upravy anatasové nanoformy oxidu titani¢itého derivaty ftalocyaninu, ktery vede k tomu,
Ze k produkci Zadanych kyslikovych radikald neni tfeba takto o3etfeny oxid titaniCity ozafovat kratkovinnym
ultrafialovym svétlem, ale pIné postaci svétlo vyssich vinovych délek, na ptiklad 530 - 630 nm. Takto modifikovany oxid
titanicity je schopny Uspésné oxidacné rozkladat jak 4-chlorfenol ve vodném prostiedi, tak modelovy polutant Oranz Il.
Proces rozkladu modelového polutantu probiha Uspésné i v pripadé, Ze je oxid titanicity, oSetfeny vhodnym derivatem
ftalocyaninu, zabudovdn do silikatové natérové hmoty a natér ji provedeny je ozafovan dennim svétlem.

Phthalocyanine derivatives are the photosensitizers of second generation. Be in contact with the diatomic oxygen and
the light of higher wavelenght (preferably 670 nm), they are able to generate reactive oxygen species. The reactive
oxygen species act as cytostatics bacteriostatisc and virocides. Besides, the reactive oxygen species are also able to
decompose harmful pollutants. Similar characteristic perform nanoparticles of titanium oxide anatas form. Be in
contact with the diatomic oxygen and ultraviolet light, they generate highly reactive oxygen radicals, belonging to the
group of reactive oxygen species. The lecture describes a method of anatas form titanium oxide nanoparticles
modification with phthalocyanine derivatives. The result of such modification is ability of modified titanium oxide to
produce highly reactive oxygen radicals by irradiation with day light, instead of ultraviolet one.

Titanium oxide nanoparticles of anatas form, modified with phthalocyanines, are able to decompose successfully both
4-chlorophenol and the model pollutant Orange Il in water medium. Process of model pollutant Orange Il
decomposition is also successfully carried out when the above mentioned titanium oxide, treated with suitable
phthalocyanine derivatives, has been incorporated into the silicate paint, which is subsequently irradiated wit the day
light.
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Stengl Vdclav UACH AV CR, Husinec-Rez, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
Monodispersni nanocastice titanu dopované fotokatalytickym niobem a tantalem 52

pro aplikace v oblasti viditelného svétla
Photocatalytic niobium and tantalum doped monodispersed nanoparticles of titania for visible-light
applications

It is well-known that H202 forms peroxotitanium complex with titanium. It was also reported [1], that anatase
monodispersed spindle-like nanoparticles were obtained by thermal hydrolysis of peroxotitanium complex queous
solution at 100°C for 3 days. Because niobium or tantalum are known to form peroxo-complexes [2] the mixture is
expected to mix homogeneously with peroxotitanium complex aqueous solution. In this study, niobium and tantalum
doped titania nanoparticles were prepared by thermal hydrolysis of peroxotitanium complex aqueous solutions
containing peroxo-complex of niobium or tantalum at 100°C for 3-5 days. The peroxotitanium complex aqueous
solution was prepared by adding aqueous H202 into freshly precipitated and well-washed Ti(OH)4 x nH20, prepared
from 100 ml of 1.6 M TiOSO4 and ammonium hydroxide solution. Niobium-doping caused the increase of lattice
constants of anatase and the shape change of anatase crystal from spindle-like to cubic-like structure and change of
the optical absorbance to red shift. Tantalum-doping caused the increase of lattice constants of anatase and the shape
change of anatase crystal from spindle-like to cubic-like structure and not change of the optical absorbance to red
shift. The structure of as-prepared samples was determined with X-ray powder diffraction (XRD) and selected area
electron diffraction (SAED). The morphology and microstucture characteristics were also obtained by scanning
electron microscopy (SEM) and high resolution electron microscopy (HRTEM). The nitrogen adsorption-desorption was
used for surface area (BET) and porosity determination. The method of UV/VIS diffuse reflectance spectroscopy was
employed to estimate band-gap energies of the prepared niobium and tantalum doped titania. The photoactivity of
the prepared samples was assessed by the photocatalytic decomposition of Orange Il dye in an aqueous slurry under
irradiation of 365 nm and 400 nm.
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Kiwi John Ecole Polytechnique Fédérle de Lausanne,
Switzerland

Title of paper/Ndzev predndsky Paper no./Cislo

Fotokatalyticky textil s nanomateridly a aplikace v konstruk¢nich materidlech 152

Photocatalytic nanomaterial textile and construction material applications

This presentation is focused on the design, preparation, synthesis, performance and characterization of natural or
man made textiles with a variable density of -COO-, -O-O- groups introduced through RF-plasma and vacuum-UV in
order to bond TiO2 or Ag+-ions to textile fibers. The self-cleaning performance for stains and pigments under visible
light irradiation of the TiO2 textiles for stains and pigments under visible light irradiation and the performance of the
Ag-bactericide textiles is described. A brief outline for the self-cleaning process will be suggested. The preparation of
nanostructured Ag-modified textiles in the dark is discussed focusing on the correlation between the preparative
conditions and the observed bactericide activity. The preparation of TiO2 coated cement based panels and the
evaluation in self cleaning processes under sunlight is presented and discussed as carried out for Eternit SA,
Switzerland.
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Lambrecht Marc Eoxolit, Brussels, Belgium

Title of paper/Ndzev predndsky Paper no./Cislo
Nova koncepce fotokatalytickych materialti méni dramaticky oblast aplikaci 153

New photocatalyst nanomaterial concept is changing application field dramatically

Brand new concept of a novel composite photocatalyst with performance minimum, one order higher as existing ones
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and having the advantage not to decompose organic matrices in paint, textiles and other organic compounds, will be
introduced.
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Senkefik Miroslav Stavebni vyzkum, s.r.o., Zlin, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
Méreni tucinnosti fotokatalyticky aktivnich latek 99

Measurement of efficiency of photocatalytic active substances

Fotokatalyticka mineralizace je metoda pro Cisténi vody a vzduchu kontaminovanych silné toxickymi nebo velmi
stabilnimi organickymi Skodlivinami. Podstatou heterogenni fotokatalyzy je absorpce svétla tzv. fotokatalyzatorem.
Tim jsou zpravidla &astice s polovodicovou elektronovou strukturou, v nichZz dochazi pohlcovanim fotonl ke vzniku
dvojice kladnych a zapornych naboji. Ty se pak na povrchu castic transformuji na vysoce reaktivni radikaly, které
nasledné indikuji redoxni chemické reakce v okolnim roztoku popf. v plynné fazi. Na ucinnost rozkladu ma vliv typ
fotokatalyzatoru (zpracovaného na nosici), vinova délka zareni a jeho intenzita. Sledem degradacnich reakci dochazi k
postupné preméné vsech organickych sloucenin, véetné biologickych struktur, na kone¢né anorganické produkty, oxid
uhli¢ity, vodu a pfislusné mineralni kyseliny. Pfrednaska se zabyvd principem a vysledky méreni fotokatalyticky
aktivnich latek. U¢elem méreni bylo zjistovani Gcinnosti fotochemické reakce na rdiznych ¢istych fotokatalyzatorech a
porovnani Uc¢innosti nékolika druhl svételnych zdroji o rlznych vinovych délkach a intenzité osvétleni.

Méreni se provadélo v reaktoru specialné navrzeném a zhotoveném pro tuto metodiku. Reaktor tvori hermeticky
uzaviend nadoba, jejimz stfedem prochdzi sklenénd trubka z kfiemenného skla, do které se zasouva zdroj svétla ve
formé vybojky o potfebné vinové délce a intenzité svétla. Na vnitfni stény reaktoru se vkladaji sklenéné nebo jiné
desky s povlakem fotokatalyticky aktivni latky o zvolené plose. Na detekci organickych latek vstupujicich do reakce a
rozkladnych sloucenin slouzi detektor s vystupem v jednotkach ppm.

Photocatalytic mineralization is the method for cleaning of water and air, that are contaminated with strong toxic or
very stabile organic harmful pollutants. Principle of heterogeneous photo-catalysis is the light absorption by
photocatalytic active substance. The photocatalytic substances include the particles with semiconductor electron
structure. These particles absorb photons and by that happens to formation of positive and negative charge pairs.
These charges are transformed on the surface of particles to highly reactive radicals, which consequently indicate
oxidation reduction chemical reactions in the surrounding solution eventually in the vapour phase. The type of
photocatalytic active substance (processes into the carrier), wavelength of radiation and its intensity has the effect to
destruction effectivity. There is a sequential change of all organic compounds, including biological structures, to final
inorganic products: carbon dioxide, water and appropriate mineral acids by repetition of degradation reactions.

The lecture considers with the principle and with results of the measuring of photocatalytic active substances.
Measuring purpose was determination of the effectivity of photochemical reaction on the different absolute
photocatalytic active substances and comparing the effectivity of some types light sources with different wavelength
and illumination. Measurement was carried out in special reactor, which was designed and made for this procedure.
The reactor consists of hermetically closed vessel. In the centre of the vessel is glass tubing from the silica glass. Into
this silica glass tubing puts the light source in the flashlight valve form with necessary wavelength and illumination.
Into the interior walls of reactor put in glass plates or plates from another material with coating of photocatalytic
active substance. In the detection of organic substances, which come to reaction and in the detection of
decomposition compounds is used the special detector (ppm unit).
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$2B6 - Mikromanipulace/Micromanipulation

Zemdnek JiFi CVUT v Praze, Praha, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
Bezkontaktni paralelni manipulace s meso- a mikroc¢asticemi p¥i pouziti dielektroforézy 137

Noncontact parallel manipulation with meso- and microscale particles using dielectrophoresis

The paper gives a short overview of the authors' recent research activities at the intersection of microfludics,
electrokinetics and self-assembly. The particular research introduced in the paper aims at developing an electric field
assisted self-assembly procedure for meso and micro (and possibly nano) scale systems. This research is carried within
an EC-funded research project called "Golem: Bio-inspired self-assembly of meso-scale components"”, see more at
http://www.golem-project.eu/.

The particular goal for the group at Department of Control Engineering at FEE CTU in Prague is to steer tiny particles
such as LED chips, thick film resistors or microbeads submerged in a shallow liquid pool around by controlling electric
voltage applied to an electrode array at the bottom of the pool. The key phenomenon that exhibits itself in this
situation is dielectrophoresis, that is, a nonhomogeneous electric field exerts force on an uncharged but polarizable
particle. Dielectrophoresis as the major tool is introduced first, a brief report on numerical simulations using a
commercially available FEM solver is then given, design and fabrication of the microfluidic chamber featuring
microelectrode array is described in some detail, and finally laboratory experiments are presented. As an outcome of
the experiments, a series of videos demonstrating various responses of dielectric particles to the external field as well
as interaction among the particles were captures.
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Reza¢ Martin CVUT v Praze, Praha, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
Vyvoj mikromanipulatoru zalozeného na dielektrickych elastomerech 136

Towards array micromanipulators based on dielectric elastomers

The paper describes the authors' initial steps in the domain of advanced microactuators based on dielectric
elastomers. Namely, local deformation of a thin (~*10um) elastomer film as a result of Maxwell pressure on the surface
is analyzed. The pressure results from attractive forces between the opposite charges on the conducting electrodes
deposited on both sides of the polymer film. When at least one of the two electrodes is compliant, repulsive forces
among the alike charges also contribute to the surface deformation. Compared to the conventional materials such as
piezoelectric ceramics, DEA promise much higher strain (nearly 10%) while keeping reasonable values of other
parameters such as efficiency and time response.

The ultimate goal of this initiating research is to develop a deformable surface that could be used for planar
manipulation with flat objects placed on top of it. Induced surface traveling wave, for instance, could be used to
achieve simple transportation of samples in the style of common linear ultrasonic motors.

The early achievements presented in this paper include trivial yet tedious fabrication consisting in sputtering Cr+Au
electrodes on the substrate, then spincoating a ~30um-thick film from a commercially available elastomer known as
PDMS (polydimethylsiloxane, branded as Sylgard 184 by Dow Corning) and finally depositing the top (compliant) gold
electrode, and laboratory experiments with high voltage (around 1kV) applied to the electrodes. Deformation of the
film observed with an optical microscope partially agrees with the computational model developed in a FEM
modeller/solver. The deviations from the model are discussed.
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S$3B1 - Nano-Bio/Nano-Bio

Kubinovd Sdrka UEM AV CR, Praha, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
Nanotechnologie a biomateridly v mediciné 43

Nanotechnology and biomaterials in medicine

Nanotechnology is a rapidly developing field that offers promising future perspectives for medical research. Our
studies focus on the use of nanotechnology in cell therapy and tissue engineering for the treatment of brain and spinal
cord injury, corneal defects and chronic wounds. Stem cells have been shown to selectively target injured brain and
spinal cord tissue and improve functional recovery. To label transplanted cells and subsequently follow their fate in
the host organism, superparamagnetic iron oxide (SPIO) nanoparticles visualized by magnetic resonance imaging
(MRI) have been developed. Our studies have demonstrated that grafted adult as well as embryonic stem cells labeled
with SPIO nanoparticles migrate into a lesion site in the brain as well as in the spinal cord, where they then elicit
functional improvement. Spinal cord injury is accompanied by tissue damage and the formation of physical and
biochemical barriers that prevent axons from regenerating. Biologically compatible nanofiber or hydrogel scaffolds
can serve as a permissive bridge for axonal regeneration and the re-establishment of damaged connections.
Electrospun nanofibers provide a three-dimensional cell culture surface that mimics the extracellular matrix of native
tissue and can be used as carriers for stem cells or as a drug delivery systém. The growth of mesenchymal and limbal
stem cells was evaluated on various electrospun nanofibers prepared by the unique NanospiderTM technology based
on industrial scale needleless technologies. The cell culture results showed that these nanofibers were suitable for cell
attachment and proliferation. Nanofiber scaffolds were then used as cell carriers for the regeneration of the injured
cornea and skin wounds.
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Title of paper/Ndzev predndsky Paper no./Cislo
Liposomy - biokompatibilni nanocastice pro cilenou dopravu Iéciv a pFipravu vakcin 3

Liposomes - biocompatible nanoparticles for drug targeting and vaccine formulation

Liposomy predstavuji nejstarsi a nejvice vyuzivany nanosystém pro biologické studie na modelovych membranach a
pro medicinské aplikace. Liposomy maji vice nez 40-letou historii a jejich vyuziti saha od kosmetickych a
dermatologickych preparatl, pres antiinfekéni a protinddorové léky, diagnostika az k humannim a veterinarnim
vakcindm. Liposomalni vakciny jsou ve vyvoji pfes 30 let a bylo vyvinuto a mnoizstvi jejich liposomalnich variant.
Nékteré z nich byly uvedeny na trh diky Gcinnosti a atraktivnimu bezpeénostnimu profilu. Rada novych vakcin je v
pokrocilém stadiu klinického testovani. Liposomy jsou témér idealnim nosiCem pro pripravu syntetickych vakcin diky
své biodegradovatelnosti a versatilité, co do moZnosti zabudovani rlznych molekul s rdznymi fyzikadlné-chemickymi
vlastnostmi (jako napf. velikost molekuly, hydrofilita nebo hydrofobicita, elektricky naboj). Molekuly latek mohou byt
enkapsulovany stéricky ve vnitfnim vodném prostfedi liposom( nebo zabudovany do lipidni membrany (napf.
membranové vazané proteiny/antigeny) diky hydrofobnim interakcim. Molekuly mohou byt také navazany na povrch
liposomalni membrany (vnéjsi i wvnitfni). Pro tento ucel lze vyuZit elektrostatické, kovalentni nebo nové i
metalochelatac¢ni vazby. Velkou prednosti liposoml je moZnost enkapsulovat simultdnné latky rGzného fyzikalné-
chemického charakteru (napf. hydrophilni/lipofilisovand adjuvans jako MPL A, CpG oligonukleotidy, MDP a jeho
analoga, rekombinantni cytokiny, LPS, atd.), solubilni nebo membranové proteinové antigeny, ligandy pro cileni k
specifickym receptorim na antigen presentujicich burnikach. Pokryti liposomd mukoadhesivhimi biopolymery a
modifikace povrchového naboje napf. kationickymi lipidy jsou dalsim zplsobem pro zvyseni specifické interakce
liposomU s burikami a mokznimi povrchy. VyuZiti novych chemickych modifikaci, synstéza nepyrogennich lipofilnich
analog MDP, vyuZiti metalo-chelatacnich lipid( otevird nové cesty pro konstrukci bezpecnych rekombinantnich vakcin
a stejné tak i cilenych nosic¢l protinddorovych IéCiv. Konstrukce a fyzikdlné-chemicka charakterizace struktur
samoskladnych liposomalnich rekombinantnich vakcin a protinddorovych preparati bude presentovana a diskutovana
spolu s ukazkami in vitro a in vivo uc¢inku na tkanovych kulturach a zvirecich modelech.
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Liposomes represent the oldest and the most explored nano-systems for biological studies on model membranes and
for medical applications. Liposomes have more than 40 year history and were found as suitable delivery systems for
application ranging from cosmetics and dermatology, further including anti-infection and anticancer therapy and
diagnostics up to the human as well as veterinary vaccines. Liposomal vaccines have been around for about 30 years
and number of liposome variants have been developed, some with evident immuno-stimulating properties and an
attractive safety profile which resulted in registered products on the market or preparations in advanced stages of
clinical testing. Liposomes represent almost ideal carrier system for the preparation of synthetic vaccines due to their
biodegradability and versatility as regards the incorporation of various molecules having different physical-chemical
properties (the size of the molecule, hydrophilicity or hydrophobicity, the electric charge). The molecules and antigens
can be either sterically entrapped into the liposomes (the internal aqueous space), or embedded into the lipid
membrane (e.g. membrane-associated proteins/antigens) by hydrophobic interactions. Further, they can be attached
to either the external or the internal membrane by electrostatic, covalent or metallo-chelating interactions. It is
possible to encapsulate simultaneously various compounds into the liposomes: hydrophilised/lipophilised adjuvants
(e.g. MPL A, CpG oligonucleotides, MDP and its analogues, recombinant cytokines, LPS, etc.), soluble or membrane
protein antigens, ligands for the targeting to the specific receptors on the antigen-presenting cells, coating by the
mucoadhesive biopolymers, and surface-charge modifications (e.g., by cationic lipids). Application of new chemical
modifications, synsthetic non-pyrogenic lipophilic MDP analogues (covered by our patents) and metallochalating lipid
is opening new ways for construction of safe recombinant vaccines as well as targeted carriers for anticancer drugs.
Construction and physical-chemical structure of self-assembling liposomal recombinant vaccines and anticancer
preparations will be presented and discussed together with examples from in vitro and in vivo studies.
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Title of paper/Ndzev predndsky Paper no./Cislo
Pfiprava, fyzikdlné-chemické vlastnosti a vyuZiti nanocastic v bioanalyze 30

Preparation, physical-chemical properties and utilization of nanoparticles in bioanalysis

Nanocastice jsou struktury o velikostech jednotek az stovek nanometrd. Nejcastéji studované a pouZivané nanocastice
jsou magnetické nanocastice, kovové nanocastice (napf. Au, Ag, Ni) a polovodi¢ové nanokrystaly. Polovodicové
nanocastice znamé téz jako kvantové tecky jsou pouzivany jako luminescencni znacky v analytické chemii, molekularni
biologii a mediciné. Jsou tvoreny polovodi¢ovym jadrem, které muze byt stabilizovano obalem (napf¥. CdS, ZnS). Ve
vodé rozpustné tecky jsou modifikovany polarnimi molekulami kovalentné vdzanymi na jejich povrchu. Pfipravili jsme
fadu CdTe nanocastic o velikosti 2,5 az 5,2 nm a vinové délce fluorescenéniho emisniho maxima 500 az 750 nm. V
prezentaci budou ukdzdny charakteristické parametry: excitacni a emisni fluorescenéni spektra, doba Zivota
fluorescence, kvantovy vytézek fluorescence, separace pomoci kapilarni elektroforézy s detekci laserem indukované
fluorescence, snimky z transmisni elektronové mikroskopie a velikosti nanocastic zmérené ve formé aerosolu.
Moznosti konjugace nanocastic s funkénimi biomolekulami napf. protildtkami nebo proteiny a makrocyklickymi
ligandy budou demonstrovany na imunofluorescencnich analyzach a Forsterové rezonancnim prenosu energie. Dale
jsme zkoumali moZnosti konjugace nanocastic zlata s protildtkami jejich vyuziti v ramanové spektroskopii s povrchem
zesilenym signalem. Takto znacené protilatky mohou nalézt uplatnéni v mediciné pfi l1écbé nadorl. Protilatka se
selektivné navadze na nadorové buriky a ndsledné se tkan ozafi svétlem, které absorbuji zlaté nanocdastice. Timto
zplUsobem miZe dojit k tepelnému zni¢eni oznacené tkané. Na povrsSich nanodastic prvkd podskupiny IB (Cu, Ag, Au)
dochazi také k mnohonasobnému zvyseni signalu Ramanova rozptylu adsorbovanych molekul. Tato metoda se nazyva
spektrometrie povrchem zesileného Ramanova rozptylu (SERS). V tomto prispévku budou ukazana Ramanova spektra
karotenu zesilena na povchu koloidni suspenze stfibrnych nanodastic.
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Title of paper/Ndzev predndsky Paper no./Cislo
Povrchové inZenyrstvi nanocastic oxidu Zeleza izolovanych z bakterie Magnetospirillum 83

gryphiswaldense pro vyuziti v biochemii a biomedicinskych aplkacich
Surface engineering of iron oxide nanoparticles isolated from Magnetospirillum gryphiswaldense
for biochemical and biomedical applications

Superparamagnetic iron oxide nanoparticles with appropriate surface modification can be widely used in various
applications including magnetic resonance imaging (MRI) diagnostic contrast agents, anticancer therapy using
hyperthermia, magnetic drug targeting, protein and enzyme immobilization, cell labeling and separation or RNA and
DNA purification. All these biochemical and biomedical applications require nanoparticles exhibiting a high
magnetization and narrow size distribution and possessing non-toxicity and biocompatibility.

As a result of biologically controlled preparation, biogenic magnetite (Fe304) nanoparticles have properties that make
them intrinsically distinct from their synthetic counterparts. Magnetotactic bacteria are microorganisms that are able
to biomineralize the membrane-enveloped crystals of magnetite called magnetosomes. Magnetospirillum
gryphiswaldense, well laboratory cultured organism, produces cubooctahedral magnetite crystals ranging in size
between 20 and 50 nm. The fermentor cultivation under microaerobic conditions, commonly performed in our lab,
leads to the sufficiently high cell yield (OD565nm ~ 1.5) and to the suitable values of the parameter describing the cell
magnetism (cmag ~ 1). Magnetosomes are consequently isolated from bacteria by modified method of Grunberget et
al. (2001). In the present work, we coated biogenic magnetite with substances that make them biocompatible,
biodegradable, stable, non-toxic and accessible for binding with various active biocomponents depending on
particular bioapplication. The natural polymers such as chitosan, N-trimethylchitosan, carboxymethylchitosan or
dextran have been used in a coating procedure and the properties of the core-shell systems have been analyzed by
TEM, SEM and SQUID magnetic measurements. The magnetite nanoparticles modified by chitosan exhibit the most
perfect and complete surface stabilization as evidenced by the narrow and well defined shell. These nanoparticles
were successfully tested in the trypsin immobilization for applications in proteomics, where they revealed the superior
properties compared to the synthetic counterparts.
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Title of paper/Ndzev predndsky Paper no./Cislo
Magnetické a kovové nanocastice pro biomedicinu 90

Magnetic and Metallic Nanoparticles for Biomedical Application

Nanotechnology is getting still more attention and is becoming emerging topic of recent days. Its biological and
medical approaches and applications are opening novel, unpredicted and efficient ways of solving health issues that is
why the extraordinary field of bionanotechnology is shaping into one of the leading sciences of the 21st century... Goal
of the project is to functionalize Fe304 magnetic nanoparticles, which according to chemical groups attached at the
surface, are able to bond to special pathogens (bacteria or virus) and being easily manipulated by magnetic field, they
can be removed from the system taking the pathogens with them as well. Nanoparticles are produced by 'wet'
chemical way under special conditions. Final product is tens of nanometers in diameter and possesses special
superparamagnetic properties, which give it ability to be manipulated while working in complex biological systems
such as human body. Shape and size of nanoparticles are evaluated using AFM, magnetic properties measured by
Mossbauer Spectroscopy and Superconducting Quantum Interference Device (SQUID). Surface of the particles is
stabilized and treated, so that they maintain their unique properties and remain stable and separated.

Certain chemical groups, proteins or residues are attached onto the surface to functionalize it. Particles are then ready
to play a key role in recognition of the pathogens bonding to the surface of nanoparticles and following applied
magnetic field to get out of the system.
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Zarrabi Ali Sharif University of Technology, Tehran, Iran
Title of paper/Ndzev predndsky Paper no./Cislo
Elektrosprej: nova vyrobni metoda biodegradabilnich polymernich nanocastic pro dalsi aplikace 117

v systému dodavky léciv
Electrospray: Novel fabrication method for biodegradable polymeric nanoparticles for further
applications in drug delivery systems

Biocompatible and biodegradable nanoparticles are widely used in drug delivery systems. The majority of these
nanoparticles are fabricated by wet chemistry techniques such as solvent evaporation single emulsion and double
emulsion methods. Although these methods offer many advantages like high volumetric production rate, the size
distribution of these particles is broad and tedious separation processes are involved to separate particles from
aqueous phase. On the other hand, electrospray drying has been shown to be revolutionizing the biomaterials and
nanotechnology fields by opening up new areas of research in fabricating drug delivery nano-devices. In this study, we
have demonstrated the capability of the electrospray as a viable, attractive and promising method to produce size
predictable polymeric nanoparticles (e.g., PLGA) with monodispersity in comparison with conventional fabrication
techniques. Particle size analysis obtained from microscopy images showed that monodispersed nanoparticles with
average diameter of approximately 100 nm could be produced by operating the electrospray in the single spray cone-
jet mode. It was investigated that smaller particles can be fabricated by decreasing the polymer solution
concentration and/or by spraying the solution in lower flow rates. Morphology and particle size analysis illustrated
that fabricated nanoparticles are clearly spherical with smooth surface. The optimum values of the electrospray
parameters were applied in this study, though the process was not fully optimized. Hence, this method of
nanoparticle fabrication can occupy a unique position in the drug delivery technology because of its nano-sized and
monodispersed fabricated particles and the advantage of creating nanopatrticles in solution.

Authors/Autofi
Zarrabi, A. & Vossoughi, M.

Pollert Emil FZU AV CR, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
Nové hybridni magnetické nanocastice pro diagnostické a terapeutické vyuziti v mediciné 77

New hybrid magnetic nanoparticles for diagnostic and therapeutic use in medicine

Nas vyvoj hybridnich magnetickych nanomateridl( pro diagnostické a terapeutické aplikace je zaméfen na vyuZiti
komplexnich magnetickych oxidl jako materiald pro jadra o velikosti v rozsahu 5 nm - 80 nm s vhodné upravenymi
magnetickymi vlastnostmi, které musi byt prevedeny na netoxické suspenze, stabilni pzi fyziologickém pH a umoznujici
jejich injekéni nebo intravendzni administraci. Tyto pozadavky jsou splnény casticemi perovskitové faze
La0.755r0.25MnO3@Si02 opatfenymi kiemicitou vrstvou, v pripadé potfeby dodatecné potazenymi organickym
obalem zajistujicim dlouhodoby obéh v krevnim fecisti, zasadnim oro intravendzni aplikace. Testy na kulturdch Hela a
krysich mesenchymovych kmenovych burikdch prokazaly Zivotnost vyssi nez 90 %. Tyto latky vykazuji vyjimecné
vlastnosti pfi télesné teploté slibné pro zobrazovaci magnetickou rezonanci (kontrastni materidly, relaxivita r2 ~ 650 s-
1/mMMn) a magnetickou fluidni hypertemii (topny vykon ~ 300 W/gMn). Zaroveri vhodnym nastavenim Curieovy
teploty v mezich 40 - 60 °C je dosazeno autoregula¢niho mechanizmu, ktery vylucuje nebezpeci lokalniho prehrati
zdravé tkané.

Our development of hybrid magnetic nanomaterials for diagnostic and therapeutic applications is focused on the use
of complex magnetic oxides as cores materials of a size in the range of 5 nm - 80 nm with a suitably tailored
magnetic properties which should be converted into non toxic suspensions, stable at physiological pH and allowing
their administration either by the direct injection or an intravenous one. This requirements are fulfilled by particles of
the perovskite phase La0.755r0.25MnO3@SiO2 coated with silica shell, in case of need additionally covered by an
organic corona ensuring a long circulation time in bloodstream crucial for the intravenous applications. The viability
better than 90 % was evidenced by the tests on the cultures of HeLa and rat mesenchymal stem cells. The materials
exhibit outstanding properties at the body temperature promising for magnetic resonance imaging (contrast
materials, relaxivity r2 ~ 650 s-1/mMMn) and magnetic fluid hyperthermia (heating power of ~ 300 W/gMn).
Simultaneously a self-controlled heating mechanism achieved by Curie temperature adjusted in the range of 40 - 60
°C rules out the danger of local overheating of the health tissue.
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Magnetické nanobiokomposity a jejich mozné vyuziti 86

Magnetically responsive nanobiocomposites and their possible applications

Inteligentni (nano)materidly mohou byt vyuZity v rGznych oblastech biovéd a biotechnologii. Mezi nimi vyznamné
misto zaujimaji materidly vykazujici odezvu k vnéjSimu magnetickému poli. V soucasné dobé je k dispozici mnoho
magnetickych materiald. Nékteré nové materidly tohoto typu jsou zaloZeny na magnetické modifikaci biologickych
struktur magnetickymi nanocasticemi, pricemz se vytvafi magnetické nanobiokomposity. Mikrobidlni a fasové buriky a
mycelium, stejné tak jako lignocelulosové materiadly (napf. piliny a nékteré dalsi odpadni materidly rostlinného
pGvodu) mohou byt postmagnetizovany nespecifickym zachycenim magnetickych nanocastic nebo jejich kovalentnim
navazanim na magnetické nosice. Takto modifikované materialy mohou byt pouzity jako magnetické biosorbenty nebo
magnetické celobunééné biokatalyzatory. Vyhodou magnetickych biokompositli je zejména moZnost snadné
manipulace ve vnéjsim magnetickém poli, umoZnujici jejich rychlou a U¢innou separaci z obtiznych systémd.

V nasi laboratofi byly magnetické nanodastic z rlznych druhl magnetickych kapalin zachyceny na povrchu bunék
Saccharomyces cerevisiae, Kluyveromyces fragilis a Chlorella vulgaris, mycelia Aspergillus niger a na pilinach.
Magnetické biosorbenty byly pouZity pro odstranéni ve vodé rozpustnych organickych barviv a iontl tézkych kovu.
Magneticky modifikované burnky Saccharomyces cerevisiae a Bacillus circulans byly pouzity jako celobunécny
biokatalyzator a enzymovy producent.

Smart (nano)materials can be used in various areas of biosciences and biotechnology. Among them, materials
exhibiting response to external magnetic field are of special interest. Different types of magnetically responsive
materials are available. The new group of such materials is based on magnetic modification of biological structures by
magnetic nanoparticles, when magnetically responsive nanobiocomposites are formed. Microbial and algae cells and
mycelium, as well as lignocellulose (sawdust and some other biological waste materials of plant origin) can be
postmagnetized by a non-specific attachment of magnetic nanoparticles or by covalent binding on magnetic support.
Such modified materials can then be used as magnetic biosorbents or magnetic whole cell biocatalysts. The advantage
of such magnetically responsive biocomposites is especially their easy handling in external magnetic field, enabling
their rapid and efficient separation also from difficult to handle samples.

In our laboratory, magnetic nanoparticles from different types of magnetic fluids were attached on the surface of
Saccharomyces cerevisiae, Kluyveromyces fragilis and Chlorella vulgaris cells, Aspergillus niger mycelium and sawdust.
Magnetically responsive biosorbents were used for removal of water-soluble organic dyes and heavy metal ions. A
magnetically responsive whole cell biocatalyst (Saccharomyces cerevisiae) and an enzyme producer (Bacillus circulans)
were also prepared.
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Socialné-ekonomické aspekty odpovédného vyzkumu, vyroby a uZiti nanomaterialG 55

(EU projekt FramingNano)
Socio-economic aspects of responsible research, production and use of nanomaterials
(EU project FramingNano)

Nanomateridly maji nové vlastnosti ve srovnani s béZnymi materialy a jejich vyuziti skytd nové moznosti, ale soucasné
predstavuji nova rizika a nejistoty. Rlst vyzkumu, vyroby a uZiti nanomateridld ma za nasledek, Ze stéle vice
vyzkumnik, pracovnik( vyroby a spotiebitell se dostava do styku s témito materidly. Tato skute¢nost vede k potrebé
ziskat informace o vlivu nanomateriall na zdravi lidi a Zivotni prostfedi a na jejich zdkladé formulovat a zajistit
podminky pro jejich odpovédné a bezpecné vyuZiti.

Prezentace zahrne soucasny prehled rizikovych nanomaterial( a uvede projekty a dalsi aktivity zamérené na ziskani
uplnéjsich znalosti téchto materiall. Dale budou v prezentaci diskutovana usili a navrhovana opatfeni EU, vybranych
zemi a mezindrodnich organizaci k zajisténi podminek a norem pro bezpecné a odpovédné vyuziti vyjimeénych
vlastnosti nanomateridll. Prezentace bude Cerpat z poznatkll projektu FramingNano, z materidld OECD, publikaci
riznych agentur (napf. European Agency for Safety and Health at Work) a prezentaci prednesenych na
EuroNanoForu2009.

Nanomaterials possess various new properties in comparison with bulk materials and their using creates new
opportunities. On the other hand nanomaterials also present new risks and uncertainties. The permanently growing
research, production and use of nanomaterials result in an increasing number of scientists, workers and consumers
exposed to nanomaterials. This leads to a greater need for information on possible health and environmental effects
of nanomaterials and for formulation and ensuring conditions for resposible and safe use of these materials.

The presentation will include an up-to-date list of nanomaterials with known and/or suspected health or
environmental effects and will mention projects or other activities aimed to get more complex knowledge of such
materials. Further, the presentation will discuss efforts and measures proposed by EU, countries and international
organisations to adopt regulation and governance rules for safe and responsible exploitation of unique properties of
nanomaterials. The presentation will be based especially on the findings of the FramingNano project, but also on
OECD data, publications issued by different agencies (e.g. European Agency for Safety and Health at Work) and
presentations given at the EuroNanoForum?2009.
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Respiracni a kardiovaskularni problémy souvisejici s nanocasticemi 28

Respiratory and cardiovascular health effects of nanoparticles

Celd rada spalovacich procest vcetné procesl probihajicich v prirodé vede k tvorbé ultrajemnych ¢astic (<100nm)
vznasejicich se ve vzduchu. Vsudypfitomné ultrajemné castice vedou k vyznamné exposici lidi timto zneciSténim.
Existuje fada epidemiologickych studiji jez zjistily negativni vliv na respiracni a kardiovaskularni systemy u nachylné
¢asti populace, jez evidentné souvisi s témito ¢asticemi. Publikované klinické studie, ve kterych byly pouZzity uhlikové
nanocastice v koncentraci 10-50 pug/m3 jako nahrazka castic z okolniho prosttedi, zplsobovaly kardiovaskularni
problémy u zdravych dospélych dobrovolnikd. Studie provedené na hlodavcich modelovalujici respiracni nebo
kardiovaskularni systémy rovnéz zjistily mirné priznaky zanétu a oxidativni stress, ktery se vyskytoval systematicky,
zejména v respiracnim traktu v pfipadé pouZiti laborné generovanych nanocastic s vysokou koncentraci nebo i ¢astic z
okolniho prostiedi. DalSi experimenty provadéné in vitro potvrdily, Ze pravdépodobny mechanizmus jejich plsobeni
souvisi s indukci oxidativniho stresu. Tato pozorovani vedou k poznatku o zna¢ném vlivu inhalovanych nanocastic. V
tomto prehledu déale uvadime doklady o vlivu povlakli tvofenych na cévnich sténach z nanocastic emitovanych
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dopravnimi prostiedky, na srdecni infarkty a mozkové mrtvice. Tyto Cdatice jsou nejnebezpecnéjsi komponentou
znecisténého vzduchu Védci z UCLA navrhli mechanizmus, jakym pUsobi tyto polutanty na tvrdnuti cevnich stén
prostiednictvim inaktivace ochranné funkce HDL cholesterolu, znamého jako “dobry cholesterol”. Zminény budou
rovnéz nepfimé evidence o vlivu nanocdstic na rozvoj alergiji. VSechny teoretické i experimentalni podklady k tomuto
pfispévku jsou prevzaty z publikovanych materiali zahrani¢nich autord.

Numerous combustion related and natural sources generate airborne ultrafine particulate matter (<100 nm). The
ubiquitous occurrence of the ultrafine particles results in significant human exposures under environmental and
certain occupational conditions. Several epidemiological studies have found adverse respiratory and cardiovascular
health effects in susceptible parts of the population to be associated with these particles. Published clinical studies
with 10-50 pg/m3 ultrafine elemental carbon particles as surrogates for ambient particles did induce cardiovascular
effects in healthy adults. Studies in rodent models of a compromised respiratory or cardiovascular system also showed
mild inflammatory effects and oxidative stress systemically and in the respiratory tract, using either laboratory-
generated ultrafine particles at high concentrations or ambient ultrafine particles. In addition, high dose in vitro
studies confirmed that the likely mechanism for their effects is via induction of oxidative stress. Collectively, these
results show that inhaled ambient ultrafine particles can elicit significant effects. In this overview some evidences of
the heart attack and stroke triggering by plaque build-up in the arteries from the smallest, vehicle emissions related
particles-the most damaging components of air pollution are collected . The UCLA scientists also suggested a way in
which pollutant particles may promote hardening of the arteries- by inactivating the protective qualities of HDL
cholesterol, known as the “good cholesterol”. Indirect evidences of the nanoparticles activation of allergies are shortly
documented. All experimental and theoretical groundwork of the contribution was based on published articles of the
foreign authors.
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Aktudlni otazky bezpecnosti prace s nanomaterialy 58

Actual questions about safety at work with nanomaterials

vyzkumu, je tato problematika obestfena jesté mnoha otazniky, které souvisi s netuSsenymi moznostmi jejich
praktického vyuZiti. Presto jiz dnes nanomateriadly zasahuji témér do vSech obor(l lidské ¢innosti a jsou predmétem
diskusi mnoha odbornikd, ale i laické verejnosti. Jednani o ekonomickych, socialnich a etickych vlivech nanotechnologii
probihaji v poslednich 10 letech s rostouci intenzitou zejména v USA, ale novéji i v Evropé. Jednim z nejpalcivé;jsich
témat je i otdzka bezpecnosti a ochrany zdravi pfi praci (BOZP) s nanomaterialy. Tento ¢lanek si klade za ukol
roku diskutovany odborniky z celého svéta v rdmci védecké porady svolané do Bruselu. Jejimi hlavnimi organizatory
jsou PEROSH (Partnership for European Research in Occupational Safety and Health) a NEW OSH ERA (New and
Emerging Risks in Occupational Safety and Health - Anticipating and dealing with change in the workplace through
coordination of OSH risk research). Ceskou republiku v tomto sdruZeni zastupuje Vyzkumny Gstav bezpecnosti prace,
v.v.i., ktery ma zajem se do prace odborné skupiny také aktivné zapojit. JelikoZ se jedna o oblast znacné Sirokou je nasi
snahou ziskat ke spolupraci i fadu dalSich tuzemskych subjektd, a to jak z akademické obce, tak z primyslu.

At the present time nanotechnology is one of the most developing field of science. Despite of the huge progress in the
basic research, many questions remain unanswered, especially those connected with practical applications of
nanotechnology. Nevertheless nanomaterials are used almost in all fields of human doing and thus they are widely
discussed, not only by scientists but also by general community. The debate on economic, social and ethical aspects of
nanotechnology increases not only in USA, but today also in Europe. Safety and health protection at work with
nanomaterials are very important issues to debate. In this article we focus on the most serious problems with safety
of nanotechnology. These problems will be a main topic of the Scientific Hearing on risk assessment of nanomaterials
at September 2009 in Brussels, which is organized by PEROSH (Partnership for European Research in Occupational
Safety and Health) and NEW OSH ERA (New and Emerging Risks in Occupational Safety and Health - Anticipating and
dealing with change in the workplace through coordination of OSH risk research). Occupational Safety Research
Institute, v.v.i. will represent Czech Republic, EU on the symposium. A goal of our institute is participate actively in a
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work of this special committee. Whereas nanotechnology is a quite broad issue, we would like to collaborate with
other Czech organizations either academic or industrial.
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Nanotoxikologie: Nepredpokladané rizika tykajici se zdravi a problémy s ochranou Zivotniho 15
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Nanotoxicology: Unforeseen health and environmental safety problems

The past decade has seen intense interest in developing technologies based on the unique properties of nanoscale
structures leading to the rapidly expanding and highly diverse field of nanotechnology. However, the very same
properties that make engineered nanomaterials so promising from a technological perspective, such as their high
degree of reactivity would make them to cross biological barriers to cause biochemical changes, cytotoxicity,
mutagenicity and carcinogenicity in humans and damage the environment1-3. The 1st Nobel Forum mini-symposium
on nanotoxicology was recently held in Stockholm, Sweden, and the program was devoted to the topic of definitions
and standardization in nanotoxicological research, as well as nano-specific risk assessment and regulatory/legislative
issues. Nanoecotoxicological research investigations are mainly focused to collect the data on (a) chemical and
physical properties of Nanostructured materials in the environment, (b) their fate, behaviour, interaction and
biogeochemistry, (c) toxicological, ecotoxicological and biological effects (d) detection, measurement and bioassays,
(e) environmental risk assessment, life cycle analysis, modelling and human health, (f) their environmental and
industrial applications. This information would help in the process of (i) knowledge transfer, (ii) regulation, legislation,
policy decision and (iii) creation of public awareness. Understanding the basic mechanisms such as the site of
absorption, translocation, biotransformation, bioconcentration, biomagnification and bioactivation of these
xenobiotic nanosubstances in the biological and non-biological environment is of paramount importance.
Nanotoxicological data from toxicity assessment, environmental risk assessment and characterization, hazard
identification would help to build conceptual models needed to understand how engineered nanomaterials migrate,
behave in the aqueous and biological environment, and ultimately cause health hazards. To overcome unforeseen
health and safety problems biomarkers (biomolecular signatures and high-throughput proteomics) are being
developed as early warning and pre-symptomatic screening devices that will help to identify the nanoparticles stress
induced damage on human and ecosystem health. Use of systems and cellular biology approaches, bioinformatics, and
mechanistic studies to predict the damage process and develop technologies, and protect ecosystems and human
health from harmful particulate matter will be discussed.
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Ekotoxicita nano a bulk forem oxidl kovi 62

Ecotoxicity of nano and bulk forms of metal oxides

V poslednich letech dochazi k velkému rozvoji nanotechnologii. Se vzristajici mirou spotfeby nanomaterial( budou
vzristat i jejich emise do Zivotniho prostfedi, mnoZi se tak obavy z mozného negativniho vlivu nanomateriald na jeho
jednotlivé slozky. | pfes znacnou zavaZznost tohoto tématu zatim chybi ucelené informace o vlivu nanomateriald na
Zivotni prostredi. Ekotoxikologickd data pro nanomateridly jsou prozatim roznéZ nedostatecna, ale z dosud
provedenych testli na vétsinou na vodnich organismech lze usuzovat, Ze ve vétsiné pripadl jsou nanomateridly
mnoha faktorech. Byly provedeny testy akutni toxicity pro Ctyfi oxidy - CuO, MgO, TiO2, ZnO, a to vidy klasické a
nanoformy dané latky. Byly pouzity dva organismy - korysi Daphnia magna a bakterie Vibrio fischeri. Pro TiO2 u obou
forem a obou organismd nebyly pro testované koncentrace zaznamenany Zadné efekty, u ostatnich latek rostla
toxicita ve sméru CuO < MgO < ZnO pro obé formy a oba organismy. VSechny nanoformy byly statisticky vyznamné
toxictéjsi nez prislusné konvencni latky. U testu s bakteriemi byly rozdily v toxicité méné vyznamné nez u testu s
korysi. Vysledky tedy ovlivnily odlisné podminky obou testl. Test s bakteriemi se provadi s roztoky o vysoké salinité,
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kterd podporuje agregaci Castic, takZe nanocharakter pouZitych nanomaterialll se ztraci a vlastnosti se blizi klasickym
formam danych latek.

Klicova slova: ekotoxicita, oxid kovu, Daphnia magna, Vibrio fischeri, imobilizace, bioluminiscence.

Recently, nanotechnology has gained a lot of interest. It is generally assumed that the use of nanomaterials will
further increase which will result in an increase in emissions of nanomaterials into the environment and concerns are
being expressed whether nanomaterials wouldn’t pose a serious environmental threat. Up to now, little is known
about the potential effect of nanomaterials on the environment.

Ecotoxicological data concerning nanomaterials are also generally lacking at present but already published researches
concerning mainly aquatic organisms have shown that in many cases nanomaterials may pose an increased health and
environmental risk if compared to bulk forms of the same substances. However, the fate and behavior of
nanomaterials in the environment is a very complex issue and is influenced by many factors.

An evaluation of acute toxicity of four oxides (CuO, MgO, TiO2 and ZnO) was made, each substance in nano and bulk
form. Two different organisms were used, freshwater crustacean Daphnia magna and marine bacteria Vibrio fischeri.
In the case of TiO2, no effect was observed within the tested concentration range, for both forms and both organisms.
The toxicity ranking of other metal oxides (both nano and bulk) was as follows: CuO < MgO < ZnO. All nanoforms were
significantly more toxic than corresponding bulk forms. In the case of the test with bacteria, the differences in toxicity
between both forms were less important in the case of bacteria than for the test with crustaceans. The results were
influenced by different conditions of both tests. The bacterial test needs testing solutions with high salinity which may
enhance aggregation of the particles. This results in a loss of nano character of the sample and it behaves more like a
bulk one.

Keywords: ecotoxicity, metal oxide, Daphnia magna, Vibrio fischeri, imobilisation, bioluminiscence.
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Zdravotni rizika spojena s vyrobou, zpracovanim a vyuZivanim nanovlakennych materialG 116

v primyslové praxi
Health risks connected with production, processing and utilization of nanofibres materials in industry use

Prispévek je vénovan vysledkim testovani Uniku nanovlaken pfi jejich vyrobé a vysledkiim testovani biokompatibility
nanovldken v organismu s ohledem na pfipadnd zdravotni rizika souvisejici s jejich vyrobou a zpracovanim, pfipadné s
pouzitim produktd s obsahem nanovldken. Jako nejpravdépodobnéjsi riziko bylo vyhodnoceno riziko souvisejici s
vdechovanim nanovldken. Negativni zdravotni Gcinky respirabilnich vidken jsou zpUsobené zejména fyzikalnimi
faktory, hlavné tim, Ze vlakna penetruji do dychaciho ustroji hloubéji, nez by se dalo ocekavat na zdkladé jejich
geometrickych rozmér(l. Vlakna se totiZz ¢asto orientuji ve sméru proudnic vzduchu a misto jejich depozice je tedy
spiSe ovlivnéno jejich primérem nez délkou. V tenkych kapilarach dolnich cest dychacich se pak mohou zapficit a
dlouhodobé drazdit dychaci cesty (napf. azbestdza, fibrdzy, atd.). Pfehledné se témito otazkami zabyva napr. Spengler
et al. (2000).

Unik nanovlaken pfi vyrobé byl testovan pfi provozu téchto zafizeni - laboratorniho zafizeni Nanospider NS lab, NS
industrial line, NS Melt lab. Pouzitd metoda méreni - urceni variability koncentrace aerosolovych ¢astic v provozu
mapovanim lokalnich koncentraci pomoci prfenosného kondenzacniho citace ¢dstic P-trak. Dosazené hodnoty byly
porovnany s koncentracemi ve venkovnim ovzdusi a koncentracemi dosazenymi v klidovém stavu. Biokompatibilita
polymernich a anorganickych nanovldken byla testovdana metodou zavedeni sterilniho implantatu testovaného
nanovldkenného materidlu do podkozni tkdané potkana.
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Tvrdost a indentaény load size efekt mikro-nano kompozitov Si3N4+SiC 104

Hardness and Indentation Load/Size Effect of Si3N4 and Si3N4-SiC micro-nano composite

U monolitného Si3N4 a mikro-nano kompozitu Si3N4-SiC bola Studovana tvrdost podla Vickersa a Knoopa v rozsahu
zatazeni 2N - 200N. Prispevok pojednava o rozdieloch a podobnostiach medzi uvedenymi metodikami stanovovania
tvrdosti. Tvrdost podla Knoopa vykazuje pri rovnakom zataZeni nizsie hodnoty ako pri Vickersovej tvrdosti, avsak pri
nizkych zataZeniach je to naopak. U $studovanych materidlov bola pri zataZzeniach nizsich ako 50N pozorovana zavislost
tvrdosti od aplikovaného indenta¢ného zatazZenia, tzv. ,indentaény load/size effect” (ISE). Pre popis ISE bol aplikovany
Mayerov zakon a Model tmerného odporu vzorky, pomocou ktorého sa stanovila hodnota skutoc¢nej tvrdosti.

The Vickers and Knoop hardness of a monolithic Si3N4, an ,,in-situ” reinforced Si3N4-SiC micro/nano composite have
been investigated in the load range from 2N to 200N. Differences and similarities between the Vickers and Knoop
hardness have been discussed. The Knoop hardness is generally lower than the corresponding Vickers hardness, only
at very low loads is it opposite.The results revealed that for each materials both the Vickers and Knoop hardness
exhibit a load dependence, i. e. indentation load/size effect (ISE) in the load range lower than approximately 50N. The
ISE was analyzed using the Mayer's law and the Proportional Specimen Resistance (PSR) model, for determination of
true hardness.
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Vlastnosti tenkych dielektrickych vrstev pfipravovanych naprasovanim 119

The properties of thin film dielectric layers prepared by sputtering

Prace se zabyva technologiemi a procesy spojenymi s vytvarenim tenkych vrstev. Experimentalni ¢ast prace je
zamérena na analyzu vlastnosti dielektrickych korundovych vrstev. Byla pfipravena sada vzork( kondenzator( s
napafenymi hlinikovymi elektrodami a s naprasenym korundovym dielektrikem nanesenych na sklenénou podlozku.
Dielektrické vrstvy byly vytvoreny s pomoci zafizeni pro vf naprasovani, které je vybaveno magnetronem pro urychleni
procesu naprasovani. Analyza byla zamérena hlavné na sledovani elektrické kapacity v zavislosti na podminkach
naprasSovani. Mezi podminky napraSovani, které ovlivriuji tloustku nanesené vrstvy a tedy i kapacitu, patfi vykon
generatoru plasmy, ¢as naprasSovani, vzdalenost podloZzky a targetu atd. Dale byla také mérena tloustka dielektrické
vrstvy, kterd byla poté analyzovdna v souvislosti s elektrickou kapacitou. DlleZitym parametrem je permitivita
dielektrické vrstvy a to zvlasté s prihlédnutim k charakteru tenké vrstvy. Tenkd vrstva se do uréité tloustky nechova
jako objemovy material, ale jeji vlastnosti vyznamnou mérou ovliviiuje také tloustka vrstvy. Prace také zahrnuje
analyzu frekvencéni zavislosti elektrické kapacity.

Technologies and processes concerning preparation of thin film layers are the topic of work. Experimental part of
work is focused on analysis of properties of dielectric corundum layers. The set of samples of capacitors with vapour
deposited aluminum electrodes and with sputtered dielectric layer on glass substrates was prepared. Dielectric
corundum layers were deposited by apparatus for high frequency sputtering equipped with magnetron for
enhancement of efficiency of sputtering. The investigation is concerned to analysis of electrical capacitance of
corundum layer in dependence on condition s of layer deposition mainly. The conditions of sputtering influencing the
thickness and thus capacitance are included power of plasma generator, time of sputtering, distance between
substrate and target etc. The thickness of dielectric layer was measured an analyzed in connection with capacitance.
Permittivity is important parameter with regard to character of thin film layer. Properties of thin film layers are
influenced by their thickness significantly. The analysis of thin film dielectric layers is included frequency dependence
of capacitance too.
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Stanoveni tvaru a distribuce velikosti ¢astic modelovych typi nanomaterialt 80

Determination of particle shape and size distribution of model types of nanomaterials

V soucasné dobé je vénovana velkd pozornost pripravé a studiu vlastnosti rdznych typl nanocastic, které jsou
pouzitelné pro rozlicné aplikace. Tyto materidly nachazeji uplatnéni v rdznych oblastech lidské Cinnosti - napt. v
elektronice, mediciné, primyslu natérovych hmot, atd. Kromé detailni chemické struktury jsou pro danou aplikaci
dalezité i takové parametry nanocastic, jako jsou jejich velikost a tvar. K méreni téchto vlastnosti jsou pouzivany riizné
metody, napf. transmisni elektronovd mikroskopie, mikroskopie atomarnich sil, akusticka spektrometrie a metody
zaloZené na rozptylu svétla. Vyse popsané metody byly pouZity pro studium dvou modelovych typl nanodastic -
koloidni siliky a montmorillonitu sodného. Silika prfedstavuje material s kulovym tvarem ¢astic. Pro montmorillonitovy
material jsou typické deskovité tvary. Experimenty prokazaly, Ze u metod stanoveni velikosti a distribuce ¢astic, které
pracuji na principu rozptylu svétla, je nutné k méreni pouzivat velmi ziedéné disperze. To ma znacny vliv na distribuci
a velikost Castic, nebot mlze dochézet k jejich aglomeraci nebo deaglomeraci. Z téchto divodu je vice vhodné pouZzit
metody, které pracuji s koncentrovanymi suspenzemi a neni tedy nutné pouzivat fedéni, coz je napf. ultrazvukova
spektrometrie. K ziskani informaci o tvaru castic byly vyuzivany metody TEM a AFM. Pfednosti a omezeni jednotlivych
metod pouZivanych k vyhodnoceni tvaru a velikosti nanocastic rdznych typu jsou diskutovany v praci. Typ stabilizace
siliky ovlivriuje chovani koloidnich roztokli béhem fedéni (zménu velikosti ¢astic a zeta potencidlu). VSechny pouzité
metody (AFM, TEM a ultrazvukova spektrometrie) davaji podobné vysledky. Vétsi castice (agregaty primarnich c¢astic)
byly pozorovany pomoci AFM a TEM. Komeréni montmorillonit sodny je smés tvorena z rliznych velikosti a tvard. Jsou
tam podélné, kruhové a pétiuhelnikové castice.

At present great attention is given to study of preparation and properties of various nanomaterials usable in many
applications. They are utilized in varied fields of human activity - e.g. in electronics, medicine, paint industry etc.
Except detailed chemical structure, such nanoparticle properties as shape and size distribution are fundamental to the
given application. To measure these parameters various methods are used, e.g. transmission electron microscopy
(TEM), atomic force microscopy (AFM), acoustic spectrometry and methods based on the light scattering. All above-
mentioned methods were used in this work to characterize particles of two selected model types of nanomaterials -
colloidal silica and sodium montmorillonite. Silica represents a material with spherical particles. Tabular shapes are
typical for montmorillonite materials. Experiments proved that methods used to measure particle size distribution and
based on the light scattering require very diluted dispersions to meet the needs of them. But, on the other hand,
these conditions can affect the particle size distribution due to agglomeration or deagglomeration of them. For these
reasons methods working with concentrated suspensions, without dilution, are more suitable to get correct results
for such colloidal systems, for example acoustic spectrometry. To obtain information on the shape of particles studied
TEM and AFM methods were used. Merits and limitations of the individual methods used to evaluation of
nanoparticles of various types are discussed in the work. Type of stabilization of silica influenced behavior of colloidal
solutions during dilution (particle size and zeta potential changes). All used methods (AFM, TEM and ultrasound
spectroscopy) give similar results. Bigger particles (aggregates primary particles) were observed by means of AFM and
TEM. Commercial sodium montmorillonite is compound from elements with different size and shapes. There are
lengthwise formations, circular and pentagonal particles.
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Mikrostruktura a lokalni mechanické vlastnosti modelovych spoju s bezolovnatymi nanoprasky 26

Microstructure and local mechanical properties of model joints with Pb-free nanopowders

Od roku 2006, kdy v legislativé EU byla zakotvena nutnost nahradit olovnaté pajky, probiha intenzivni vyzkum v oblasti
bezolovnatych slitin vhodnych pro pajeni. Soucasné nahrady se Casto potykaji s problémy horsich mechanickych
vlastnosti, vy$si ndchylnosti k oxidaci, vyskytem nezadoucich intermetalickych fazi a vyssi teplotou taveni. Obecné jsou
drazsi (napf. pajky na bazi Sn-Ag) a/nebo je jejich pouZiti technologicky nakladnéjsi. Po letech vyzkumu je zfejmé, Ze
neexistuje univerzalni ndhrada, ktera by pokryla vSsechny technické aplikace.
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Teplota taveni potencialni pajky je jednim z hlavnich kritérii jak z ekonomického, tak technologického hlediska. Tato
hodnota casto diskvalifikuje jinak slibné kandidaty. Jako perspektivni pfistup se zde jevi pouZiti nanopraskd
bezolovnatych slitin, které maji nizsi teplotu tani, nez jejich klasicka forma. V této praci jsme studovali vliv snizovani
teploty tani stfibra ve formé nanoprasku, jako potencidlni netoxické komponenty novych pajek. Pfipravili jsme Cu
disky o priméru 6 mm, na disk jsme rozprostreli vrstvu nanoprasku Ag a pokryli dalsim diskem. Sendvi¢ové struktury
jsme Zzihali pfi teplotach 200, 300 and 400 °C po dobu 1 a 3 hodin. Metalografické priéné vybrusy Zihanych struktur
jsme studovali pomoci fadkovaciho elektronového mikroskopu JEOL JSM 6460 s analyzatorem INCA Energy firmy
Oxford Instruments. Mikrotvrdost a dalsi lokalni mechanické vlastnosti jsme testovali metodou instrumentovaného
vtiskového testu na pfistroji Fischerscope H100. Vysledky ukazuji, Ze pfi pouziti Ag ve formé nanoprasku vznikne
souvisla vrstva Ag a pevny spoj pti zihaci teploté 400, 300 a dokonce i 200 °C. V nékterych pripadech na rozhrani Cu-Ag
vznikd prechodova oxidicka vrstva, jejiz tloustka roste s délkou Zihani.

Prace je finan¢né podporovana grantem GA AVCR (Projekt 106/09/0700).

Since 2006, when regulations enforcing lead-free solders were implemented into the EU legislation, there is an
ongoing strong drive to find the best lead-free alternatives. Those presently used have often reliability problems
caused by worse mechanical properties, higher tendency to oxidation, higher occurrence of undesirable intermetallic
phases and higher melting temperature. They are generally either more expensive (e.g. Sn-Ag based solders) or their
use leads to higher technology expenses. After some years of research in this field it turns out that there is no single
replacement for the lead containing alloys, which would cover all technical applications. Melting temperature of a
(prospective) solder is of the primary concern for both economical and technological reasons. This parameter often
rules out otherwise promising alloys. Here, a rewarding approach might be the use of nanopowders of Pb-free alloys,
which decrease their melting point in comparison with the corresponding bulk materials. In this work, we studied the
effect of lowering melting point of silver powder, as a potential low toxic constituent of novel solders. Copper disks 6
mm in diameter were polished; a layer of silver nanopowder was evenly spread over one of them and covered by
another one. The sandwich structures were annealed at temperatures 200, 300 and 400 °C for 1 hour and for 3 hours.
Metallographic cross sections were prepared from annealed samples and studied using a JEOL JSM 6460 scanning
electron microscope with Oxford Instruments INCA Energy analyser. Microhardness and other mechanical properties
across the joints were measured by depth sensing indentation technique using a Fischerscope H100 tester. The results
demonstrate that for powdered Ag the annealing temperature of 400, 300 and even 200 °C is sufficient to produce a
continuous Ag layer and form a firm junction between copper plates. A transition oxide layer is observed in some
cases at the Cu-Ag interface, the thickness of which increases with annealing time.

This research was supported by the Czech Science Foundation (Project 106/09/0700).
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Nanoindentacni experimenty s malou zatéZi na kovech 41

Small load nanoindentation experiments on metals

V prabéhu nanoindentacnich experiment( pfi malych zatéZich lze ¢asto pozorovat skoky na zatéZovaci kfivce, tzv.
“pop-in efekt”. Tento efekt je spojen s posuvem urcitého objemu materialu o nékolik atomovych vrstev a tvorbou
dislokaci, dvoj¢aténi nebo pohyby skluzovych pdasl. Vyhodnocenim prace vykonané v priibéhu téchto nespojitosti
(pop-in efektl) Ize urcit napf. mechanické parametry materidlu. Pfitomnost téchto efektl bude zkouména pro rizné
materidly a podminky indentace (napf. Rychlost zatéZovani) na kovech s fcc (Ni, Cu), tetragonaini (Sn) a hexagonalni
tésné usporadané (Zn, Cd) krystalickou strukturou. Nanoindentace bude provedena pomoci pfistroj CSM UNHT s
diamontovym hrotem typu Berkovich. Zavislost skoku na zatéZovaci kfivce (pop-in efektu) na orientaci zrna (urcena
pomoci EBSD) bude porovnana s literaturou a simulacemi. Simulace budou provedeny pomoci kombinace klasické
molekularni dynamiky (metoda vnofeného atomu) a metody funkcionalu hustoty. Vzhledem k narocnosti vypoctu v
ramci metody funkciondlu hustoty bude tato metoda pouZita pouze pro validaci empirickych potencidlu uzitych v
klasické molekuldrni dynamice.

Discontinuities in force-penetration curves called "pop-in effect" are often observed during nanoindentation
experiments at small loads. This effect is connected with a movement of certain volume of material by several atomic
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layers and creation of dislocations, twinning or slip band movement. By evaluation of work done during the pop-in the
mechanical parameters of material or phenomena like the number of formed dislocations can be evaluated. The
presence of these effects will be studied for different materials and indentation conditions (i.e. loading rate)
specifically on metals with face centered cubic (Ni, Cu), tetragonal (Sn) and hexagonal closed packed ( Zn and Cd)
crystalline structure. The nanoindentation will be performed on a CSM UNHT instrument using a diamond Berkovich
tip. The dependence of the pop-in on the grain orientation (determined using EBSD) will be compared to literature
and simulations. Simulations will be performed using a combination of classical molecular dynamics (embedded atom
method) and Density Functional Theory. Due to its computational demands, Density Functional Theory will be used
only for validation of the empiric potentials used in classical molecular dynamics.
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Vyvojové trendy v pouZiti ochrannych povlak 89

Evolutionary trends in using of protective coating

PFispévek se zabyva rozborem dostupnych informaci o poutziti ¢astic velikosti nanorozméru a jejich vlivu na vlastnosti
ochrannych povlakt, zejména organickych povlak( na bazi natérovych hmot a sklovitych smaltovych povlakd. Vyvoj
smérfuje zejména k nalezeni tenkych adhéznich mezivrstev na bazi silanu a fosfatu, ve kterych budou zabudovany
Castice o velikosti nanorozméru, a které pfi poruseni povlakl docasné zajisti ochranu pred koroznim napadenim. U
povlakll je vyvoj zaméfen na pouZiti pigmentl Zeleza, zirkonu a vapniku o velikosti nanorozméru tak, aby tvar a
uspofadani pigmentl zajistilo minimalni prianik korozniho prostredi k substratu. Prispévek uvadi vysledek plsobeni
adhézni nanomezivrstvy aplikované pod alkydovy natér, kdy diky této adhézni mezivrstvé vykazoval natér nejlepsi
prilnavost oproti klasickym fosfatovym adhéznim mezivrstvam. Dale je uveden vliv velikosti ¢astic jilu v nanorozméru
na zvyseni tvrdosti sklovitych smaltovych povlak(. Tyto zavéry Ize uplatnit v dal$im vyvoji ochrannych povlakd. Rozviji
se intenzivné védecko vyzkumnd prace ve studiu struktury adheznich vrstev na povrchu kovd. Na jejich zakladé se
rozpracovava nové progresivni ekologické Cisténi povrchu a jeho pfiprava k aplikaci povlaku.

A contribution behind-go analysis of moderate information on using of element nanosizes and their influence over
characteristics of protective coatings, especially of viterous enamel coatings and organic coatings and vitreous
enamel coatings. Evolution is headed especially to location of thin adhesion interlayer on base silane and phosphate in
which will installation element about nanosizes and which at failure of coating temporarily ensure protection before
corrosive charging. At coating is evolution specialized on using pigmentation of iron, zircon and calcium about
nanosizes to form and ordering of pigmentations reserve minimum of penetration corrosive environment at substrate.
The contribution show in result incidence adhesion nanointerlayer applied below alkyde paint when thanks those
adhesion interlayer embody paint the best adhesion opposite to classical phosphated adhesion interlayer. Further
come is state size effect of element clay in nanosize on increasing of hardness vitreous enamel coating. These findings
it is possible apply in next evolution of protective coatings. Evolve hard scientist exploratory work in studies of
structure adhesion layers on the surface of the metals. On their basis worked new progressive ecological surface
cleaning and his preparation at application of coating.
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Pf¥iprava rutheniem dopovaného TiO2 a jeho fotokatalytické vlastnosti 35

Synthesis of Ru-doped titania and its photocatalytic properties

Nanokrystalicky oxid titanicity dopovany oxidem ruthenicitym byl pfipraven homogennim srazenim z vodného roztoku
TiOSO04, thioacetamidu a daného mnozstvi RuCl3 pfi 80°C a naslednou kalcinaci praskd v kyslikové atmosfére pfi 600
°C po dobu dvou hodin. Vliv dopantu RuO2 byl posuzovan z hlediska morfologie a mikrostruktury. Dale byl zkouman
vliv dopantu na fotokatalytické vlastnosti titanovych praska. Struktura pfipravenych vzorkd byla charakterizovana
pomoci rentgenové difrakce (XRD) a elektronové difrakce (SAED). Morfologie a mikrostruktura vzorkl byla
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analyzovdna pomoci skenovaci elektronové mikroskopie (SEM) a vysokorozliSovaci transmisni elektronové
mikroskopie (HRTEM). K uréeni mérného povrchu (BET) a porozity praskd (BJH) byla pouZita metoda adsorpce
(desorpce) dusiku. Fotokatalyticka aktivita pripravenych prask( byla méfena pomoci fotokatalytického rozkladu
barviva Oranz Il ve vodném prostfedi a to zafenim o vinové délce 365 nm a 400 nm. Dopované prasky TiO2 vykazovaly
lepsi fotokatalytické vlastnosti pfi expozici viditelnym svétlem nez nedopované vzorky. RuO2 taktéz snizuje teplotu
fazového prechodu anatas rutil.

Klicova slova: TiO2, RuO2, Thioacetamid, Fotokatalyticka aktivita

Nanocrystalline titania particles doped with ruthenium oxide have been prepared by homogenous hydrolysis of
TiOSO4 in aqueous solutions in the presence of thioacetamide and RuClI3 at 80°C. After annealing at 600°C in oxygen
atmosphere for 2 hours the synthesis of the Ru-doped titania powders was complete. The effects of the Ru doping on
the morphology and microstructure of TiO2 nanoparticles and their impacts on the photocatalytic activity were
studied. The synthesized particles were characterized by X-ray diffraction (XRD), Scanning Electron Microscopy (SEM),
High Resolution Transmission Electron Microscopy (HRTEM), Selected Area Electron Diffraction (SAED) and Nitrogen
adsorption-desorption was used for surface area (BET) and porosity determination (BJH). The photocatalytic activity of
Ru-doped titania samples was determined by photocatalytic decomposition of Orange Il dye in an aqueous slurry
during irradiation at 365 nm and 400 nm wavelength. The Ru-doped titania samples demonstrated enhanced
photocatalytic activity under visible light. Ruthenium oxide causes the anatase to rutile transformation to occur at
lower temperatures.

Keywords: TiO2, RuO2, Thioacetamide, Photocatalytic activity
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PFiprava antibakterialnich nanokompozit: Ag a Cu vermikulitQ 47

Preparation of antibacterial Ag and Cu vermiculite nanocomposites

Jilovy mineral vermikulit (V) je vrstevnaty silikat s typem vrstev 2:1 a se zapornym nabojem na téchto vrstvach. To je
dllezZité pro jeho pouZiti jako materidlu pro pripravu nanocastic kovl. Vermikulit z Brazilie s velikosti ¢astic mensi nez
40 um byl poutZity jako vychozi materidl pro pfipravu nanokompozitl s nanocasticemi stfibra (nazvané VAg) a médi
(VCu) a jejich kombinaci (VAg1,Cu; VAg,Cul a VAg,Cu-1:1; VAg,Cu-1:2; VAg,Cu-2:1) pouZzitim odliSného postupu. Vzorky
byly pripraveny sycenim V vodnim roztokem AgNO3 a Cu(NO3)2 a jejich smési ve tfech riznych pomérech. Pfipravené
vzorky byly charakterizovany rentgenovou (rtg) difrakéni analyzou (XRD), rtg fluorescencni analyzou (XRF) a skenovaci
elektronovou mikroskopii (SEM) s rtg spektrometrem EDAX. XRD zaznamy ukazuji zmény struktury modifikovaného
vermikulitu v porovnani s pivodnim vermikulitem. XRF prvkova analyza byla pouZita k vypoctu strukturniho vzorce
vermikulitu a k stanoveni mnoiZstvi stfibra a médi ve vzorkdch. Obrazky vzorkl a detekce Castic Ag a Cu na
vermikulitovych shlucich byly ziskdny pouzitim SEM s vyuzitim rtg spektrometru EDAX. Na obrdazcich je patrna odlisna
morfologie Castic jednotlivych vzork( oproti pivodnimu V. Antibakterialni aktivita byla testovdna na dvou odlisnych
typech bakterii: (1) grampozitivni bakterie, G+, (Staphylococcus aureus a Enterococcus faecalis) a (2) gramnegativni
bakterie, G-, (Pseudomonas aeruginosa a Klebsiella pneumoniae). Vysledky ukazali rizny antibakterialni Gc¢inek na
jednotlivé bakterie v zavislosti na typu bakterii a v zavislosti na obsahu Ag a Cu. Vzorky s obsahem Ag a s kombinaci Ag
a Cu byly ucinnéjsi nez vzorek, ktery obsahoval pouze Cu. Dale gramnegativni bakterie v porovnani s grampozitivnimi
bakteriemi vykazovali vyssi citlivost na Ag a Cu vermikulity.

Klicova slova: vermikulit, stfibro, méd, nanocastice, antibakterialni aktivita

Clay mineral vermiculite (V) is layered silicate with type of layers 2:1 and with negative charge on the layers. It is
important for his using as matrix for preparation of metal nanoparticles. Vermiculite from Brazil with particles size
smaller than 40 um, was used as starting material to prepare nanocomposites with nanoparticles of silver (named
VAg) and copper (VCu) and their combinations (VAg1,Cu; VAg,Cul and VAg,Cu-1:1; VAg,Cu-1:2; VAg,Cu-2:1) using
different procedure. The samples were prepared by saturation of V with aqueous solution of AgNO3 and Cu(NO3)2
and their mixture in three various ratios. The prepared samples were characterized with X-ray diffraction (XRD)
analysis, X-ray fluorescence (XRF) analysis and scanning electron microscopy (SEM) with x-ray spectrometer EDAX. The
XRD patterns showed changes of modified vermiculite structure in comparison to the original vermiculite. The XRF
elemental analysis was used for vermiculite structural formula calculation and detection of silver and copper quantity
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in the samples. The images of samples and detection of particles Ag and Cu on vermiculite aggregations was
performed using SEM with EDAX. There is visible different particle morphology of individual specimens opposite
original V. The antibacterial activity was tested on two different types of bacteria: (1) gram-positive bacteria, G+,
(Staphylococcus aureus and Enterococcus faecalis) and (2) gram-negative bacteria, G-, (Pseudomonas aeruginosa and
Klebsiella pneumoniae). The results showed various antibacterial effects on individual bacteria in addiction on type of
bacteria and content of Ag and Cu. The samples with Ag and combined Ag, Cu ones were more effective than sample
only with Cu. Additionally, the gram-negative bacteria in comparison with the gram-positive bacteria showed higher
sensitivity on Ag and Cu vermiculites.

Keywords: vermiculite, silver, copper, nanoparticle, antibacterial activity
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Syntéza a modifikace kvantovych tecek pro aplikace v mediciné 112

Synthesis and modification of quantum dots for medical applications

Koloidni kvantové tecky (QDs) jsou alternativou k organickym barviviim a fluorescen¢im bilkovinam, tudiz mohou byt
pouZity pro rlzné biosenzory. Ve srovnani s klasickymi fluorescenénimi sondami jsou QDs zafivéjsi, maji lepsi
fotostabilitu a laditelné optické vlastnosti. Jejich vyufZiti je velice rozsahlé, v pripadé biologickych aplikaci jsou QDs
vybornymi kandidaty na biologické snimdni vzhledem k jejich fyzikalnim a optickym vlastnostem a moznosti vazat na
svlj povrch rozmanité biomolekuly. Mohou byt pouZity pfi detekci DNA nebo bilkovin. Vzhledem k jejich vysoké
stabilité a vicebarevné emisi fungovat jako markry pro in vivo sledovani rakovinovych bunék v pribéhu metastaze.

Colloidal quantum dots (QDs) were found as an alternative to organic dyes and fluorescent proteins and thus they can
be used for various biosensing purposes. QDs are brighter and more stable against photobleaching than standard
fluorescent indicators. It is known, that QDs have tunable optical properties. The range of their applications is very
wide, concerning biological applications, QDs are excellent candidates for biosensing due to their unique physical and
optical properties and possibility of attaching various biomolecules to their surface. They can be used for DNA and
protein detection. Because of their high stability and multicolour emission, QDs can act as unique markers for tracking
cancer cells in vivo during metastasis.
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Elektrochemické a strukturni zkoumani hybridnich material na bazi ho¥c¢iku pro uskladriovani 146
vodiku

Electrochemical and structural investigations of hybrid Mg-based materials for hydrogen storage

Novel nanocomposite hydride materials proposed for anodes in hydride based rechargeable Ni-MHx batteries may
successfully solve problem of energy storage. Mixed of minimum two different hydrogen storage phases like a A2B -
AB5, A2B - AB2 or A2B -AB2 - AB5 we called hybrid structure. We used the mechanical alloying process (MA) for mixed
two components: a major component having good hydrogen storage properties and a minor component used us
surface activator.

In this work, we have synthesized an amorphous hybrid Mg2Ni-Nix-30%La (x=50, 100%) nanocomposites. The starting
material which was Mg2Ni electrode, mechanically alloyed and annealed, displayed the maximum discharge capacity
(100 mAh-g-1) at the 1st cycle but degraded strongly with cycling. The poor cyclic behavior of Mg2Ni electrodes is
attributed to the formation of Mg(OH)2 on the electrodes, which has been considered to arise from the charge-
discharge cycles. To avoid the surface oxidation, we have examined the effect of nickel and/or lanthanum addition in
Mg2Ni-type material. This alloying greatly improved the discharge capacities. For example, Mg2Ni-Nix-30%La (x=50,
100%) alloys presents higher electrochemical capacities than Mg2Ni or (MgH2)2Ni-Nix-30%La.
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To improve the electrochemical behavior of Mg(MgH2)2Ni-Nix-30%La alloys additionally 50 and 100wt.% nickel was
added. For example, amorphous Mg2Ni-Nix-30%La (x=50, 100%) alloys presents higher electrochemical discharge
capacity than (MgH2)2Ni-Nix-30%La (x=50,100%) on the average about 50%. Nickel addition improve discharge
capacity from 46 (50%) to 116 (100%) mAhg-1 (1st cycle) and form 40 to 76 mAhg-1 (10th cycle) in Mg-alloys. For the
MgH2-alloys, discharge capacity increases from 58 (50%) to 71 (100%) mAhg-1 (1st cycle) and from 22 to 38 mAhg-1
(10th cycle). Extra 5% Palladium addition to Mg2Ni-Ni100%-30%La improved discharge capacity of about 10%.

We also investigated structure of synthesized materials. For comparison we used magnesium and magnesium hydride
as a starting material. The DSC examinations of MgH2 - based materials, shows that total hydrogen liberated at two
different temperatures, over 2752C and 5502C respectively.
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Nanokompozity polymer/jil: interkalaaty zalozené na diolech 144

Polymer/clay nanocomposites: Intercalates based on diols

This work discusses the problem of intercalates preparation and their suitability for polymer/clay nanocomposites.
The most common intercalating agents and polymers are shown. Two types of montmorillonite modification with
polyethylene glycol and with ethylene glycol-diacetate including the XRD patterns are demonstrated in this study. The
influence of concentration and temperature to the intercalation process was studied. From the XRD analysis resulted
that both of the intercalants show successful intercalation and they can be used into polymer/clay nanocomposites.
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Vliv interkalaénich latek na tepelnou stabilitu nanokompoziti PVC/jil 145

Influence of intercalation agents on the thermal stability of PVC/clay nanocomposites

Polyvinyl chloride (PVC)/montmorillonite (MMT) nanocomposites were prepared via melt-intercalation method. Two
kinds of MMT (Cloisite®Na+, Cloisite®30B) and laboratory modified MMT by intercalation (diethylene glycol,
polyethylene glycol) and co-intercalation (tricresyl phosphate and isodecildifenyl phosphate) agents were used for the
set of nanocomposite samples. The thermal stability of nanocomposite specimens was tested using of thermo
gravimetric analysis and pH methods.
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Recenze vyznamnych roli nanocastic ve fotodynamické terapii 125

A review on the significant roles of the nanoparticles in photo dynamic therapy

Photodynamic therapy (PDT), which uses a light-sensitive drug or photosensitizer to produce reactive oxygen that
then kills nearby cells, has emerged as one of the important therapeutic options in management of cancer and other
diseases. Nanomaterials such as semiconductor quantum dots and nanoparticles composed of the metals, lipids or
polymers offer great promise in cancer targeting applications. Furthermore, nanoparticle photosensitizer materials
can alter the poor water solubility and inadequate selectivity of traditional organic photosensitizers. The side effects
of this therapeutic method are reduced by novel luminescence effects of special kind of nanoparticles as a nano
source of light. Although several challenges remain before they can be adopted for clinical use, these active PDT
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nanoparticles probably offer the best hope for extending the reach of PDT to regions deep in the body. In this
paperthe development of nanoparticle photosensitizers, the photodynamic therapy based on nanoparticles with
luminescence effect and application of nano carriers for photodynamic therapy agents are reviewed.
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Vyzkum a optimalizace vyrobnich parametrt pfi biosyntézi stfibrnych nanocastic 122

Investigation and optimization of processing variables in silver nanoparticles biosynthesis

One of the most important aspects of nanotechnology is the development of reliable and eco-friendly processes for
synthesis of metallic nanoparticles without using any toxic chemicals. Among noble-metal nanomaterials, silver
nanoparticles are of great significance due to their potential applications in different vicinity such as optoelectronics,
catalysis, single electron transistors (SETs), biolabelling, sensors, substrates for SERS, and antimicrobial agents and
filters. To this approach, one significant method is biosynthesis of silver nanoparticles by microorganisms such as
fungus Fusarium Oxysporum. Although several researches have been reported on this issue, we describe the
investigation on the effects of processing variables on synthesized nanoparticles for the first time. The morphology,
size distribution and stability of synthesized silver nanoparticles were characterized by UV-Visible spectroscopy, SEM,
EDX, and FTIR. Our investigations confirmed the biosynthesis of silver nanoparticles with spherical morphology and
narrow size distribution with average particle size of 30 nm. FTIR analysis indicated that there is a protein(s)
responsible for stabilization of synthesized silver nanoparticles. Several processing variables such as reaction time,
biomass and Ag+ ions concentrations were investigated and optimized. The results of the processing variable
optimization based on UV-Visible spectra and SEM analysis showed that the stable synthesized silver nanoparticles at
reaction time of 72 h, biomass of 7.5 g and Ag+ ions of 1 mM had spherical morphology with narrow size distribution
and less aggregation.

Authors/Autori
Khosravi, A., Shojaosadati, S. A., Vossoughi, M.

Kimmer Dusan SPUR a.s., Zlin, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
Od syntézy k aplikaci. Polyurethanova nanovlakna vyvijena ve SPUR a.s. 45

From synthesis to application. Polyurethane nanofibers developed in SPUR a.s.

Elektrospinning je technologie vhodna pro pfipravu nanovldken a nanovldknovych kompozitQ. Jednou z hlavnich
nevyhod tenkych nanovldknovych struktur je jejich mald odolnost namahani. Tento nedostatek muize byt zlepsen
pouzitim vhodnych polymerd, jako jsou napf. polyurethany (PU), které maji vysokou elasticitu. S cilem wvyuZiti
nanovlaknovych struktur pro filtrace kapalin a plynd je zvlastni pozornost vénovana zplsobu syntézy, chemickému
sloZeni PU, stabilité zvlaknovanych PU roztokd béhem elektrospinningu, reologické analyze tc¢innosti vlaknotvorného
procesu, zménam vlastnosti nanovldken a homogenité nanovrstev. Vybrané vlastnosti PU nanovlaknovych vrstev,
pfipravenych béhem nékolikahodinové vyroby v optimalizovaném procesu elektrospinningu, jsou demonstrovany na
vysledcich z filtrace aerosold.

Diskutovana je rovnéZz tvorba nanositi, tvofenych nanovldkny s prdméry 20-40 nm, v nanovldknovych
nanokompozitech z PU a vicesténnych uhlikovych nanotrubicek.

Electrospinning is technology, which can be used for production of nanofibres and nanofibers based composites. One
the main disadvantage of nanofiber based structures is their weakness. This undesirable property can be improved by
the use of suitable polymers such as polyurethanes (PU) which have high elasticity. The specific attention has been
paid to synthesis type, chemical composition of PU, stability of PU solution during electrospinning process, rheological
analysis of electrospinning process efficiency, quality/property changes of the produced nanofibers as well as
nanolayers homogeneity, application for liquid and gaseous filtration being the reason. Selected properties of PU
nanofibre layers prepared during several hours of manufacture in optimized electrospinning process are proved on
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the results from the aerosol filtration. The appearance of nanowebs in polyurethanes/multiwalled carbon nanotube
nanocomposite nanofibers containing structures from PU nanofibers with diameters of 20-40 nm is discussed too.
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Povrchové upravené Zelezné nanocastice na dechloraci kontaminantt 93

Surface-modified iron nanoparticles for contaminant dechlorination

Reduktivni dechlorace in-situ pomoci nanocastic elementarniho Zeleza (nZVI) je jednou z perspektivnich technologii
vyuzitelnych k dekontaminaci horninového prostredi znecisténého chlorovanymi organickymi uhlovodiky. Organické
slouceniny nejsou pfiliS rozpustné v podzemni vodé, a proto nejsou klasické Eerpaci sanacni metody pfi jejich
odstranovani efektivni. Principem redukéni metody je substituce atomd chloru za atomy vodiku, vedouci k
transformaci kontaminantu na méné toxickou slouceninu. V porovnani s makroskopickymi zeleznymi pilinami,
vyuZivanymi v prospustnych reaktivnich bariérach, je kromé vysoké reaktivity vyhodou nanocastic, jejich
transportabilita v saturované zéné. Aplikace nanocdstic do podzemniho prostiedi je tak jednodussi a ucinnost
dekontaminacniho procesu vétsi. Mezi Zeleznymi nanocasticemi, zejména mezi témi, které nebyly povrchové
upraveny, pUsobi pfitazlivé sily, a proto pomérné rychle agreguji. Neupravené nanocastice jsou adsorbovany na
material, jimz by mély prochazet a vétsi agregaty ucpdvaji jeho péry, coz brani dalSimu transportu nanocastic. Aby byla
redlna dekontaminacni aplikace vice efektivni, je tfeba vytvofit stabilni disperzi nZVI. Na Technické univerzité v Liberci
probihd vyzkum na optimalizaci povrchovych vlastnosti nanocéastic pomoci surfaktant(, (ko)polymerd, olejd, atd.
Vybér vhodného modifikatoru je provadén s ohledem na jeho biodegradabilitu a ekonomickou dostupnost. U¢innost a
kinetiku reakce modifikovaného nzZVI s vybranymi kontaminanty lze odhadnout pomoci vsadkovych experimentd,
prostfednictvim kolonovych experimentl je mozné posoudit mobilitu modifikovaného nZVI v horninovém prostredi.
Velikostni distribuce nZVI a {-potencial jsou analyzovany na pfistroji Zetasizer Nano ZS, Malvern. Dale bylo vyvinuto
specialni sedimentacni zarizeni. Cilem naseho vyzkumu je optimalizovat tuto relativné novou sanaéni technologii.

Tento vyzkum je podporen projekty MSMT CR 1M0554 a FRVS 2008/98/A a grantem GA CR 102/08/H081.

Reductive dechlorination in-situ by zero-valent iron nanoparticles (nZVI) is one of the perspective technologies usable
for decontamination of the rock environment polluted by chlorinated organic hydrocarbons. Organic compounds are
not very soluble in the groundwater and hence the classical pump-and-treat technologies for their treatment are not
effective. The principle of the reduction method is substitution of chlorine for hydrogen with consequent contaminant
transformation into less toxic non-chlorinated compounds. Besides high reactivity, transportability in saturated zone is
the nanoparticle advantage in comparison to macroscopic iron filling used in permeable reactive barriers. The
application of nanoparticles into the subsurface environment is easier and the efficiency of the decontamination
process is higher. Among iron nanoparticles, particularly the surface unmodified ones, attractive forces affect, and
hence, nZVI aggregates relatively rapidly. Unmodified nZVI is adsorbed on material of which pores it should go
through, besides the pore plugging caused by big aggregates. Aggregate decomposition by ultrasonicating or intensive
stirring is possible to a large extent before nZVI application but not more in the rock environment. In order to make
the real decontamination application more effective, it is necessary to create stable nZVI dispersion. The research on
optimization of the surface properties of nZVI using surfactants, (co)polymers, oils and others is under way. The
surface modifier choice is carried out with the aspect of its biodegradability and economical accessibility. The
efficiency and the reaction kinetics of variously modified nZVI with certain contaminants are accomplished by batch
experiments, the transportability in the rock environment by column experiments. Size distribution and Z-potential of
nZVI is analysed using Zetasizer Nano ZS, Malvern. Moreover a sedimentation device was developed. The aim of this
research is to optimize this relatively new decontamination technology.

The research has been supported by by GA CR grant 102/08/H081 and MSMT CR grant 1M0554.
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Role fullerenu C60 pfi aerosolovém zptisobu haseni 22

Partial results of chemical and physiochemical experiments with fullerene C60

Experimenty popsanymi v prispévku byla prokdzana zvysena hasici aktivita aerosolu generovaného z naplné (sloze)
obsahujici jednotkova procenta fullerenu C60. Prispévek v diskuzi otevird otazky role fullerenu v tomto radikalovém
procesu.

Klicova slova: fulleren C60, aerosol, radikalova reakce, pyrotechnicka slozka

The contribution describes the progress and results of selected experiments with fullerene C60, such as addition to
the molecule, the effect of alpha radiation, biodegradation, its sorption capacity, thermal stability, etc.

Keywords: fullerene C60, fullerene derivatives, DTA, MS, toxicity
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Feronematika - Kompozitné systémy kvapalnych krystalov a magnetickych nanocastic 73

Ferronematics - Composite systems of liquid crystals and magnetic nanoparticles

Kvapalny krystal je stav hmoty, ktorej vlastnosti su prechodom medzi klasickymi kvapalinami a tuhymi krystalickymi
Vdaka ich anizotropnym vlastnostiam je mozné kvapalné krystaly orientovat vonkajsim magnetickym alebo
elektrickym polom. V pripade magnetického pola je odozva kvapalného krystalu slaba v dosledku nizkej hodnoty
anizotropie diamagnetickej susceptibility. Odozvu kvapalného krystalu na vonkajsie magnetické pole je mozné zvysit
pridanim magnetickych nanocastic. Stabilna koloidna suspenzia kvapalného krystalu a magnetickych nanocastic sa
nazyva feronematikum. Zaujem o tieto materidly za poslednych dvadsat rokov velmi vzrastol nielen kvdli ich
zaujimavym fyzikdlnym vlastnostiam, ale aj kvoéli tomu, zZe su slubnym materidlom na vyvoj zariadeni pracujlcich na
principe magnetickych spinacov. V tomto prispevku sU zosumarizované vysledky nasich vyskumov v oblasi
Strukturnych prechodov vo feronematikach pozostdvajucich z termotropnych nematickych kvapalnych krystalov: 6CB,
8CB, MBBA 6CHBT a HAB, ktoré boli dopované sférickymi, tycinkovitymi a retiazkovitymi magnetickymi nanocasticami
s velkostou od 5nm do 1 um. Pomocou merani kapacitancie boli ziskané Struktirne zmeny v tychto systémoch, ktoré
zavisia od tvaru aj velkosti magnetickych nanocastic. Magneto-dielektrické merania umoznili urcit typ ukotvenia
nematickej molekuly kvapalného krystalu na povrchu magnetickej nanocastice aj velkost tejto kotviacej energie.

Tato praca bola podporena projektmi VEGA ¢. 0077, APVV-0509-07, NFP26220120021

Liquid crystals (LCs) are substances that exhibit a phase of matter that has properties between those of a conventional
liquids and those of a solid crystals. The most of LCs consist of aprox. 2,5 nm long organic molecules. Liquid crystals
can be orientated under magnetic or electric field due to their anisotropic properties but the response of liquid
crystals to an external magnetic field is weak due to small value of the anisotropy of diamagnetic susceptibility. To
increase of the diamagnetic susceptibility value can be LCs doped with magnetic nanoparticles. The stable colloidal
suspensions of LCs with magnetic nanoparticles (MNP) are called as ferronematics.

In the last two decades interest in these materials has grown. Not only because these systems pose interesting
physical problems, but also they promise to provide an optical device technology based on magnetic switching. The
paper presents an overview of the observations of structural transitions in ferronematics based on different
thermotropic nematics: 6CB, 8CB, MBBA 6CHBT and HAB. Spherical, rod-like and chain-like magnetite particles with
different size from 5 nm up to 1 &#956;m were used for doping. The structural changes were observed by the
capacitance measurements and showed influence of the shape and size of the magnetic particles on the magnetic
structural transitions. The magneto-dielectric measurements of various structural transitions in these systems enabled
to estimate the type of anchoring of nematic molecules on magnetic particles surfaces and anchoring energy between
molecules of liquid crystals and magnetic particle.
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This work was supported by VEGA No. 0077, APVV-0509-07, NFP 26220120021
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Charaktetizace Fe dopovanych povlakl SnO2 vytvarenych magnetronovym naprasovanim z jednoho 53
terce
The characterization of Fe doped Sn0O2 coatings deposited by single target magnetron co-sputtering

The Sn0O2 material combines electrical conductivity with optical transparency. SnO2 is used as a heterogeneous
oxidation catalyst and a solid-state gas sensor. The doped SnO2 gas sensors are produced by many different
techniques with a wide range of dopands improving their selectivity and sensitivity. It was demonstrated that a small
amount of transition metals (less than 1 at.%) modifies the properties of tin oxide thin films significantly. The Fe doped
Sn02 thin films were first deposited by RF magnetron co-sputtering of SnO2 and Fe dopand using a single sputter
target with a variable SnO2/Fe ratio in the argon gas in on-axes arrangement face to face. The second set of films was
deposited from the same magnetron target in off-axes configuration. The influence of annealing up to 600 °C on the
structure and composition of the coatings was investigated by AFM, XRD, and XPS. The surface conductivity was
measured by van der Pauw Technique at room temperature. The basic composition of the coatings was investigated
by XPS technique. The Fe doped SnO2 films can be successfully deposited by co-sputtering from the single Fe:Sn02
target with variable Fe ratio in both configurations. The content of Fe in the films was controlled first by the presence
of Fe on the target. Second, the Fe content in the films was strongly depended on the sputtering RF power applied on
the magnetron target. The calculated content of Fe is from below 1% up to 5 % in the coatings.
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Liposomy s velkou skladovaci kapacitou pro paclitaxel: charakterizace a in vivo protirakovinny 140

efekt proti B16F10 mySimu melanomu
Liposomes with high encapsulation capacity for paclitaxel: preparation, characterisation and in vivo
anticancer effect against BL6F10 mouse melanoma

Paclitaxel (PTX) is approved for the treatment of ovarian and breast cancer. The commercially available preparation of
PTX, Cremophor ELER is associated with hypersensitivity reactions in spite of a suitable premedication. The developed
liposomal PTX formulations are known to be troubled with low PTX encapsulation capacity (maximal content, 3 mol %)
and often accompanied by PTX crystallisation. The application of “pocket forming” lipids significantly increased the
entrapment capacity of PTX in the liposomes up to 10 mol %. Stable lyophilised preparation of PTX (7 mol %)
encapsulated in the liposomes composed of SOPC/POPG/MOPC (molar ratio, 60:20:20) doped with 5 mol % vitamin E
had the size distribution of 180-190 nm (PDI, 0.1) with {-potential of -31mV. Sucrose was found to be a suitable
cryoprotectant at the lipid:sugar molar ratios of 1:5 - 1:10. This liposomal formulation did not show any evidence of
toxicity in C57BI/6 mice treated with the highest doses of PTX (100 mg/kg administered as a single dose and 150
mg/kg as a cumulative dose applied in 3 equivalent doses in 48-hour intervals). A dose-dependent anticancer effect
was found in both hollow fibre implants and syngenic B16F10 melanoma mouse tumour models. This new formulation
demonstrated very useful safety and efficacy profiles and could be favourable for clinical applications.
Acknowledgement: This work was supported by grants: grant No. MZE 0002716202 and KAN 200520703 AVCR
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Metoda XPS pro vyzkum nanomaterialt 134

X-ray Photoelectron Spectroscopy for nanomaterials research

Povrchové vrstvy materiald se velmi casto odliSuji od objemové casti vzorku. A to predevsSim svym sloZzenim a
strukturou. K analyze povrchi a rozhrani se pouziva spektroskopie fotoelektron(i generovanych rentgenovym zarenim.
Tato metoda nachazi uplatnéni predevsim ve vyzkumu nanomaterial(i, v aplikaci povrchovych dprav, v hodnoceni
koroze atd. Tedy viude tam, kde chceme sledovat vrstvy materidl( o tloustce jednotek az stovek nanometrd. Metoda
XPS (X - ray Photoelectron Spectroscopy) je také znama pod zkratkou ESCA (Electron Spectroscopy For Chemical
Analysis). Principem metody je fotoelektricky jev. Princip metody a vysoky Gtlum v materialu generovanych elektron(
vedou k tomu, Ze je analyzovano pouze nékolik poslednich vrstev atom( na povrchu. Metoda je schopna poskytnout
nékolik informaci. Prvni moznosti je elementarni analyza povrchu. Kdy je kazdy prvek charakterizovan spektralnimi
liniemi o urcitych vazebnych energiich. Druhou informaci je zjisténi chemickych vazeb pritomného prvku. Rzny
chemicky stav nebo vazba zplsobuje urlity posun spektraini linie daného prvku. Treti moZnosti je zjisténi
koncentracnich hloubkovych profilG. Tedy zméreni zavislosti koncentrace jednotlivych prvkd nebo jejich vazeb na
hloubce pod povrchem. Tato posledni moznost je avsak destruktivni metodou, protoze k odpraseni povrchu se pouziva
iontové cisténi argonovymi ionty. Nedestruktivni hloubkovy profil Ize ziskat pomoci tzv. Uhlové rozliSené XPS. Tato
metoda je vhodna pro Uzky koncentraéni profil cca. 10 atomovych vrstev a to predevsim u rGzné modifikovanych
organickych material(. Aktudlné resené problémy v laboratofi povrchd jsou zjistovani sloZeni koroznich Usad
vznikajicich v parogeneratorech a na modelovych koroznich vzorcich, dale vyzkum sledujici segregaci Sn a Nb na
hranicich zrn ve slitinach zirkonia po vysokoteplotni oxidaci atd.

Tato prace vznikla za podpory VZ MSMT CR MSM 6046137304.
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Pfiprava nanotrubicek kiemiku s funkénimi skupinami 69

Preparation of silicon nanotubes with functional groups

Nové polovodicové struktury potifebuji nanostruktury kfemiku kompatibilni se stavajici kfiemikovou technologii, pf.
nanotrubice dotované a funkcni jsou feroické a také polovodivé. Uvedena publikace popisuje vyrobu nanostruktur
kfemiku, které byly pfipraveny solvothermalné z SiO v redukénim a organickém solventu. Vrstvy SiOx byly odleptany
za tepla a magnetického michani kyselinou fluorovodikovou, nanotrubi¢ky kfemiku byly suseny a Zihany pfi rGzné
teploté v kontrolované (Ar, H) atmosfére. Nanotrubicky byly substituovany organickymi slouceninami za navazani
funkénich skupin. Tepelnd stabilita nanomorfologie nanotrubicek byla uréena termickou analyzou (DTA/TG). Navazané
organické funkéni skupiny byly identifikovany infracervenou spektroskopii (FTIR). SloZeni a struktura nanotrubicek byla
analyzovéana rentgenovou fluorescenci (XRF) a difrakci, nanomorfologie nanotrubi¢ek skenovaci (SEM) a transmisni
elektronovou (TEM) a atomarni tunelovou (STM) a silovou mikroskopii (AFM) v médu nano a atomarniho skenovani.
Pro méreni fotoelektrickych transportnich vlastnosti a optické uréeni zakdzaného pasu byly pfipraveny tenké vrstvy na
pozlacenych sklickdch metodou spin coating a dielektroforeticky. Substituce Si organickymi molekulami zplsobuje
vyssi tunelovou bariéru Si heterostruktury.

Klicova slova: nanotrubicky, kiemik, solvothermalni, hydrothermalni, fotoelektrické

New semi conductive structures need silicon nanostructure compatible with existing silicon technology, e.g. doped
nanotubes and functional are ferric and semi conductive. In this publication the production of silicon nanostructures
that was prepared by sotvothermic from SiO in reduction and organic solvent is described. Layers SiOx were etchinged
at heat and magnetic mixing by hydrofluoric acid. Silicon nanotubes were dried and annealed at various temperature
in controlled atmosphere. Nanotubes were substituted by organic compounds at join of function groups. Thermal
stability of nanomorphology nanotubes was determined by thermal analysis (DTA/TG). Joined organic function groups
were identificated by infrared spectroscopy (FTIR). Composition and structure of nanocrystals was analyzed by
roentgen florescence (XRF) and diffraction, nanomorphology of nanocrystals by scanning (SEM) and transmitting
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electron (TEM) and atomic tunnel (STM) and force microscopy (AFM) in mode nano and atomic scanning.

For measurement of photoelectric transport properties and optic determination of forbidden gap the thin layers on
golden glass by spin coating method and dielectrophoresis were prepared. Substitution Si by organic molecules cause
higher tunneling barrier of Si heterostructure.

Keywords: nanotubes, silicon, solvothermal, hydrothermal, photoelectric
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Priprava nanoforem vrstevnatych piezoelektrik systému Bi203-V205-A0 (A=Ca,Sr,Ba) 66

Preparation of layered piezoelectric nanoforms of the system Bi203-V205-A0 (A=Ca,Sr,Ba)

V oblasti ultrazvukového testovani materidll patfi mezi hlavni trendy neustédlé zdokonalovani piezoelektickych sond a
materiald uréenych pro vyrobu a konstrukci téchto sond. Hlavnim cilem je vytvofit nové piezoelektické materialy,
které vyrazné pfrispivaji k rozsiteni vyuZzitelnosti konstruovanych sond. Témito materidly jsou predevsim vysokoteplotni
a bezolovnata piezoelektrika. Uvedena publikace prezentuje vytvoreni bezolovnatych piezoelektrik ve formé
vrstevnatych vanadi¢nan( alkalickych zemin a vismutu a ovéreni zdkladnich fyzikalnich vlastnosti vytvorenych
piezoelektrik. V trojném systému Bi203-V205-A0 byly na kfivkach termické analyzy (DTA/TG) uréeny nové trojné
slouceniny, které byly charakterizovany rentgenovou difrakéni analyzou (XRD). Na zdakladé strukturni analyzy
rentgenovych difraktogrami byly uréeny krystalografické tfidy. Trojné slouceniny s piezoelektrickou strukturou byly
pfipraveny jako nanoformy solgelovou reakci z homogennich roztokl octan( Bi,V,A a naslednym Zihanim v
kontrolované atmosfére. SloZeni a struktura nanokrystall byla analyzovana rentgenovou fluorescenci (XRF) a difrakci,
nanomorfologie nanokrystall skenovaci (SEM) a transmisni elektronovou (TEM) a atomarni tunelovou (STM) a silovou
mikroskopii (AFM) v mdédu nano a atomarniho skenovani. Pro akustickd rezonancni a piezoelektrickda méreni teploty
Curie a permitivity jako funkce teploty byly pfipraveny tenké vrstvy na korundu piezoelektrickym tiskem a sitotiskem.
Ovérené stredni teploty Curie jsou pouZzitelné pro stfednéteplotni piezoelektrické aplikace.

Klicova slova: vanadi¢nany, piezoelektrika, solgel, teplota Curie, permitivita

The main trends in ultrasonic testing area is the development of piezoelectric probes and materials determinate for
production and construction of these probes. Main direction is to create new piezoelectric materials that support
expressively the expansion of using the constructed probes. These materials mainly cover the high temperature and
leadless piezoelectric. This paper presents the creating leadless piezoelectric in form layered alkali earth and bismuth
vanadates and verification the basis physical properties created piezoelectric. In ternary systems Bi203-V205-A0 on
curves of thermal analyze (DTA/TG) new ternary compounds, that were characterized by roentgen diffraction analyze
(XRD) were determined. On the base structure analysis of roentgen diffractograms the crystallographic class were
determined. Ternary compounds with piezoelectric structure were prepared as nanoforms by solgel reactions from
homogenous solutions of acetates Bi,V,A and following annealing in controlled atmosphere. Composition and
structure of nanocrystals was analyzed by roentgen florescence (XRF) and diffraction, nanomorphology of
nanocrystals by scanning (SEM) and transmitting electron (TEM) and atomic tunnel (STM) and force microscopy
(AFM) in nano and atomic scanning mode. For acoustic resonance and piezoelectric measurements of Curie
temperature and permittivity as function of temperature the thin layers on corundum by piezoelectric piezoprinting
and screening were prepared. Verified middle Curie temperature characteristic is usable for middle temperature
piezoelectric applications.

Keywords: vanadates, piezoelectrics, solgel, Curie temperature, permitivita
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P¥iprava funkcionalizovanych titanicitych nanotrubicek 68

Preparation of functionalized titanate nanotubes

Nové elektrodové materidly potfebuji oxidové polovodice s vysokou hustotou elektronli a dzkym zakdzanym pasem,
pf. ATiOx dotované a substituované vykazuji az kovové vlastnosti. V této publikaci je uvedena vyroba novych
nanotrubicek titanic¢itand, které byly pfipraveny sonolytickou homogenizaci prekurzoru titanic¢itan(i v koncentrovaném
roztoku sodné baze a dale solvothermalni reakci s organickymi bazemi. Sodna sll byla protonizovdna za ohfevu a
michani ultrazvukem kyselinou chlorovodikovou, nanotrubicky kyseliny trititanicité byly suseny a Zihany pfi rdzné
teploté az na anhydrid TiO2. Nanotrubicky byly substituovdny organickymi kyselinami za navazani funkénich skupin.
Tepelna stabilita nanomorfologie nanotrubiéek byla uréena termickou analyzou (DTA/TG). Navazané organické funkéni
skupiny byly identifikovany infracervenou spektroskopii (FTIR). SloZeni a struktura nanotrubicek byla analyzovana
rentgenovou fluorescenci (XRF) a difrakci, nanomorfologie nanotrubicek skenovaci (SEM) a transmisni elektronovou
(TEM) a atomarni tunelovou (STM) a silovou mikroskopii (AFM) v mdédu nano a atomarniho skenovani. Pro méreni
elektrickych transportnich vlastnosti a optické urceni zakdazaného pasu byly pfipraveny tenké vrstvy na pozlacenych
sklickdch metodou spin coating a dielektroforeticky. Substituce silnymi an-organickymi kyselinami zplsobuje vyssi
vodivost protonového vodice.

Klicova slova: nanotrubicky, titani¢itany, sonolyza, solvothermalni, hydrothermalni

New electrode materials need the oxide semiconductors with high electron density and narrow forbidden gap, e.g.
ATiOx doped and substituted have as far as metallic properties. In this publication the production of new nanotubes
titanates that was prepared by sonolytic homogenization of titanates precursor in concentrated solution sodium base
and following olvothermal reactions with organic bases is described. Sodium salt was protonized at heating and mixing
by ultrasonic with hydrochloric acid; nanotubes of trititanate acid were dried and heated at various temperatures as
far as on anhydride TiO2. Nanotubes were substituted by organic acids with join of function groups. Thermal stability
of nanomorphology nanotubes was determined by thermal analysis (DTA/TG). Joined organic function groups were
identificated by infrared spectroscopy (FTIR). Composition and structure of nanocrystals was analyzed by roentgen
florescence (XRF) and diffraction, nanomorphology of nanocrystals by scanning (SEM) and transmitting electron
(TEM) and atomic tunnel (STM) and force microscopy (AFM) in nano and atomic scanning mode. For measurement of
electric transport properties and optic determination of forbidden gap the thin layers on golded glass by spin coating
method and dielectrophoresis were prepared. A substitution strong in-organic acid causes higher conductivity of
protonic conductor.

Keywords: nanotubes, titanates, sonolysis, solvothermal, hydrothermal
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Ovlivnéni mechanickych vlastnosti sklokeramickych povlakti jemné mletym jilem 124

Affected of mechanical properties of vitreous enamel coatings of fine grand clay

Sklovity smaltovy povlak je povrchova Gprava, ktera zajistuje dobrou ochranu materidlu proti korozi, ale také zlepsuje
mimoradné vlastnosti povrchu zdkladniho materidlu. Tyto povlaky se pouzivaji v energetickém, ekologickém,
zemédélském, strojirenském, dale v architektonickém a stavebnim primyslu, a na vyrobky spotfebniho zboZzi.
Smaltové povlaky jsou sklovité anorganické povlaky vytvorené na kovovém podkladu pti vypalovani za teploty okolo
800 °C. Prispévek studuje vliv jilové slozky jako vstupni suroviny, vloZzené do povlaku v rGzné ¢asové posloupnosti na
mechanické vlastnosti sklovitych smaltovych povlaka.

Vitreous enamel coating is surface treatment, which ensure not only perfect protection of materials against corrosion,
but also give for surface of basic material the special properties.We can use this coating in energy-, ecological-,
agricultural- engineering, further in architecture-building industries and on consumer goods. Vitreous enamel coats
are glassy inorganic coatings created on metal substrate by the process of burning at temperature above 800 °C.
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Contribution studies effect of clay component like input raw material which is add in different time semence on
mechanical properties of vitreous enamel coatings.
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Interferometrie pro nanometrologii s kompenzaci vlivu fluktuaci indexu lomu vzduchu 148

High-precision interferometry in the nanoscale with compensation of fluctuations of the refractive
index of air

Regeni problému s fluktuacemi indexu lomu vzduchu je metrologickym evergreenem od poéatkil interferometrie.
Komeréni interferometrické systémy vyuZivaji nepfimé kompenzace vlivu indexu lomu vzduchu méfenim parametrd
atmosféry - teploty, tlaku a vilhkosti, pfesnéjsi méreni spoléhaji na pfimou refraktometrii. Limity téchto metod spolu s
problémem méreni mimo vlastni drahu svaku interferometru predstavuje nejistota na Urovni pfiblizné 10-6, nebo
mirné lepsi. To je pomérné malo ve srovnani se stabilitou modernich laserovych etalont na hladiné az 10-13 (Nd:YAG
jodem stabilizovany laser), nebo i lepsSich. Navic vSechny metody nezavislého vyhodnoceni indexu lomu se nemohou
vyrovnat s fluktuacemi indexu lomu podél osy méreni. Zakladni myslenka kompenzovaného iterferometru je zalozena
na systému, kde vinova délka laserového zdroje je odvozena nikoli od optické frekvence stabilizovaného laseru, ale od
pevné délky predstavované zakladovou deskou, ¢i rdmem interferometru. To vede na stabilizaci vinové délky laseru v
atmosféfe na mechanickou délku vhodného etalonu z materidlu s velmi malou teplotni roztaznosti. Na trhu jsou k
dispozici materidly na bazi sklokeramiky s koeficientem teplotni roztaznosti na Urovni 10-8, coz vyznamné presahuje
limity nepfimého stanoveni indexu lomu vzduchu. Tento koncept predstavuje prispévek k dimenzionalni metrologii v
nanosvété.

Tackling the problems with varying refractive index of air in interferometric measurements has been the metrologic
evergreen ever since the interferometer appeared. In case of all commercial interferometric systems the
compensation of index of refraction of air is done indirectly by measuring of the fundamental atmospheric parameters
- temperature, pressure and humidity of air, more precise value can be obtained by a refractometer. The limits of
these methods together with problems with measuring close to the interferometer laser beam result in relative
uncertainty on the level of approx. 10-6 or only slightly better. This is quite a poor value compared to the relative
stabilities of modern laser etalons being about 10-13 (Nd:YAG iodine stabilized laser) or even better. More, all
methods of evaluation of the refractive index of air suffer one principal limit which is the fluctuations of air along and
around the laser beam axis. The main idea of the compensated interferometer is based on a system where the
wavelength of the laser source is derived not from an optical frequency of the stabilized laser but from a fixed length
being a base-plate or a frame of the whole interferometric system. This will result into stabilization of the wavelength
of the laser source in atmospheric conditions to mechanical length of suitable etalon made of a material with very low
thermal expansion. There are glass ceramics available on the market with thermal expansion coefficients on the level
10-8 which significantly exceeds the limits of uncertainty posed by independent evaluation of refractive index of air.
This approach represents a contribution to high-precision dimensional metrology in the nanoscale.
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Ekotoxikologické hodnoceni ¢astic nulamocného Zeleza 128

Ecotoxicological evaluation of zero-valent iron nanoparticles

Nanocastice nulamocného Zeleza (ZVI) jsou dobfe zndmy predevsSim svoji schopnosti rozkladat Sirokou Skalu
kontaminantl jak v ptidé tak podzemni vodé. Rozkladné reakce zahrnuji oxidaci ZVI a naslednou redukci kontaminant(
v okolnim systému. ZVI bylo zkoumdno z hlediska U¢innosti odstranovani fosforu a cyanobakterii. Ekotoxikologické
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hodnoceni této nové latky se uskutecnilo za Ucelem stanovit mozna rizika pro vodni prostfedi pomoci biotest( (zelené
rasy - jednobunécné a vldknité, makrocyty, korysi a ryby). Laboratorni pokusy ukazaly, Zze nanocastice nulamocného
Zeleza jsou schopny odstranovat vyznamné mnozstvi fosforu i cyanobakterii z vodniho sloupce. Zplsob ucinku ZVI neni
jeSté zcela jasny, ale predpokladame, Ze z hlediska toxicity hraji hlavni roli agregace spolu s produkci raktivnich
kyslikovych castic a produkty oxidace ZVI. Vzhledem k vysledkim ekotoxikologickych testl se vyuZiti nulamocného
Zelezo jevi jako perspektivni metoda v omezovani masového rozvoje sinic.

Tento vyzkum probiha za podpory grantu ¢. 1IM0571 vyzkumného centra pro bioindikaci a revitalizaci a grantu ¢.
AV0OZ60050516 (BUAV CR)

Zero-valent iron (ZVI) nanoparticles are well known especially for the degradation of a wide range of contaminants in
both soils and ground waters. Degradation reactions involve the oxidation of ZVI and the subsequent reduction of
contaminant in the environmental systém. ZVI was studied for phosphorus and cyanobacateria removal efficiency in
our research. Ecotoxicolgical evaluation of this novel material carried out to asses the potential risks for aquatic
environment was realised by bioassays (green algae -both unicellular and filamentous, macrophytes, crustaceans and
fish). Zero-valent iron nano-particles were found to be able to remove significant amounts of phosphorus as well as
cyanobacteria from water column in our laboratory tests. Modes of action of ZVI are still not clear, but we suppose
that aggregation together with reactive oxygen species (ROS) production and oxidative products of ZVI play the main
role in toxicity. With respect to the ecotoxicological tests results, use of zero-valent iron nanoparticles seems to be
perspective tool for management of cyanobacaterial blooms.
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Preparation of Monodispersed Nickel-Chelating Nanoliposomes for Inmobilisation of His-Tagged 141
Proteins: study of their structure by TEM, AF microscopy and dynamic light scattering

We designed and constructed flow-through ultrafiltration cell for reliable preparation of liposomes from lipid micelles
by detergent removal method. Well defined lipid micelles were prepared from EPC by application of sodium cholate
and ethanol, so that we avoided laborious and a non-economic method based on re-solubilisation of liposomes. The
influence of ionic strength, lipid concentration and flow rate (fast and slow detergent removal) on final liposome
structure and size distribution were examined. By standardised procedure we were able to prepare monodisperse
liposomes (Pl <0.1) within the size range of 30 - 70 nm. The mean size depends on the ionic strength of the buffer
used. Metallo-chelating liposomes, containing synthetic lipophilic immunomodulator (based on nor-Abu-MDP), were
used for binding of recombinant antigens e.g. rHSP90, HIV-1 rgp120, rGFP, rOSPC and recombinant antigen from
circovirus 1. Vaccines based on metallo-chelating liposomes were proved to be safe (pig intradermal model) as well as
efficient (mouse model).

Acknowledgement: This work was supported by grants: grant No. MZE 0002716202 and KAN 200520703 AVCR
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Mikroskopicka a strukturni charakterizace zarovych (HVOF) a plazmovych (APS) fotoaktivnich 36

nastriku
Microscopic and structural characterization of high velocity oxy-fuel and atmospheric plasma sprayed
coatings

Je znamo Ze fotoaktivni oxid titaniCity je pfipravovan témér vyhradné ve formé mikro a nanocastic a v praxi je k

dispozici prevainé ve formach praska, suspenzi (vodnych i nevodnych) a koloidnich roztokd. Uspé&$nému vyuziti TiO2

brani nalezeni vhodné formy, ktera by dostatecné vyhovovala pozadavkim pfislusné aplikace. V posledni dobé jsou

zadanéjsi rozmérné, stabilni a ucinné fotoaktivni plochy. Pro jejich pfipravu se vétSinou nanaseji suspenze TiO2 na
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substraty tvorené kovy, sklem, keramikou, papirem nebo textilem, zpevnéné organickymi nebo anorganickymi pojivy,
pfipadné se tyto substraty upravuji vrstvami nanesenymi z koloidnich roztokd pomoci sol-gel metod. Pres tyto zdanlivé
rozsahlé moznosti chybéji pro nékteré aplikace pevné, robustni, stabilni a uc¢inné fotoaktivni samonosné prvky v
raznych profilech. Jednou z moZnosti, jak tyto prvky pripravit, je jejich plazmové (Atmospheric Plasma Sprayed (APS))
nebo Zarové (High Velocity Oxy-Fuel (HVOF)) nandseni, pripadné vytvareni pevnych fotoaktivnich vrstev na vhodnych
substratech. Rozhodujicimi parametry, jez ovliviuji kvalitu fotoaktivnich vrstev jsou velikost ¢astic vychozich
materiald, jejich krystalickd struktura, velikost povrchu a technika naneseni. Technologicky proces zhotoveni, at uz
plazmové nebo Zarové nanesenych vrstev, je nedilné spjat s vysokymi teplotami jez ve znac¢né mire ovliviuji strukturu
a vlastnosti vychoziho produktu. Pfikladem je vznik nestechiometrickych oxidd, které v neposledni fadé prispivaji ke
zvySeni fotokatalytickych vlastnosti obdrzenych vrstev. Pripravené nanostrukturni materidly byli charakterizovany
pomoci metod typickych pro oblast pevné faze, véetné unikatni vysokorozliSovaci transmisni elektronové mikroskopie
(High Resolution Transmission Electron Microskopy (HRTEM)), a rastrovaci elektronové mikroskopie (Scaning Electron
Microskopy (SEM)). Pro testovani fotoaktivity praskovych vzork( byli pouzity standardni postupy zaloZené na
sledovani kinetiky degradace butanu nebo acetonu v plynné fazi ve fotoreaktoru a ozafovaném monochromatickym
zarenim o vinovych délkach 254 nm (germicidni lampa) a 365 nm (Cerna lampa).

It is known that photocatalytic active TiO2 is usually prepared in a form of micro and nano particles. In practice it is
used like powders, suspensions (aqueous and non-aqueous) and colloids solutions. Near by foregoing forms of TiO2
the interest in a more dimensional, stable and photocatalytic active plates is rising. For this purpose, as a rule, TiO2
suspensions hardened by organic or inorganic binders are deposited on metal, glass, ceramic and paper or textile
substrates. In other way the layers of colloid solutions are deposited on substrates by sol-gel method. In spite of large
possibilities of TiO2 application, its using as a massive, robust, stable and fotocatalytic active self-supporting element
in different profiles is missing. One of the possibilities to obtain these elements is their plasma (Atmospheric Plasma
Sprayed (APS)) and flame (High Velocity Oxy-Fuel (HVOF)) spraying of strong photoactive layers on an acceptable
substrate. TiO2 photoactivity depends on a particle size, crystalline structure, surface area and process of layers
preparation. Technological process of preparation both of plasma and flame sprayed layers is closely connected with a
high temperature influence on the structure and properties of original material, for example, non-stoicheimetric
oxides origination which can highly increase photocatalytic properties of obtained layers. The prepared unique
nanostructure materials were characterized by means of methods typical for solid state area, including uniqueness
High Resolution Transmission Electron Microscopy (HRTEM) and Scanning Electron Microscopy (SEM). The
photocatalytic activity of powder specimens was tested by method based on the observation of kinetic degradation of
butane or acetone in a vapour phase with using of a self-designed photoreactor on wavelength of 254 nm (germicide
lamp) and 365 nm (black lamp).
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Fotokatalyticka degradace somanu nanokompozity TiO2/ZnS(Zn0O) 135

Photocatalytic degradation of Soman using Ti02/ZnS(Zn0O) nano composites

Nanokrystalicky anatas TiO2 a nanokompozity TiO2/ZnS (ZnO) byly pfipraveny homogenni hydrolyzou vodného
roztoku TiOSO4 pouzitim mocoviny a thioacetamidu jako srazeciho cinidla. Rozklad mocoviny (CH4N20) ve vodném
roztoku je doprovazen pomalym vyvijenim amoniaku a oxidu uhli¢itého do roztoku. Bylo pozorovano pribéziné
zvySovani pH béhem degradace mocoviny diky uvolfiovani OH- a CO32- iont(, coZ obvykle vede ke srazeni kovovych
hydroxidd kontrolovanou morfologii ¢astic. Stejnou metodou jaka byla pouZita na rozklad mocoviny lze pouZzit i na
rozklad thiacetamidu (TAA). Nanosférické Castice mohou byt ziskany jako reakéni produkty (MeS) s dobre vyvinutou
mikrostrukturou, ale odlisné od produktd homogenni precipitace pomoci mocoviny. Tyto produkty se vyznacuji vy$sim
specifickym povrchem a mohou byt snadno umyty a filtrovany. Struktura pripravenych vzork( byla stanovena
Rentgenovou (XRD) a Eletronovou difrakci (SAED). Morfologie a mikrostrukturni charakteristiky byly take ziskany
Elektronovou mikroskopii (SEM) a Elektronovou mikroskopii s vysokym rozliSenim (HRTEM). Dusikova adsorpce-
desorpce byla pouZita pro povrchovy test (BET) a stanoveni porosity.Fotokatalytickd aktivita syntetizovanych
titanovych preparatd byla potvrzena vysoce toxickym Somanem (GD). Rychlost degradace GD byl méren na pH-statu.
Vynesenim kinetickych krivek byly ziskany rychlostni konstanty charakterizujici fotokatalytickou ucéinnost pfipravenych
preparatd.
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The nanocrystalline anatase TiO2 and TiO2/ZnS(ZnO) nano composites were prepared by the homogeneous
hydrolysis of TiOSO4 aqueous solutions using urea and thio—acetamide (TAA) respectively, as the precipitation agent.
The decomposition of urea (CH4N20) in aque-ous solution is accompanied by a slow and controlled supply of amonia
(NH3) and carbon dioxide (CO2) into solution. The smooth pH increase observed during the degradation of the urea is
due to a release of OH- and CO32- ions, which usually leads to the precipitation of metal hydrous oxide particles of
controlled particle morphology. Similarly to the method based on the urea, a homogeneous precipitation of metal
sul-phides by thermal decomposition of TAA can be used. Nanosized spherical particles can be acquired as reaction
products (MeS) having a well-developed microstruc-ture, but different from products of homoge-neous
precipita-tion with urea. These pro-ducts exhibit higher specific surface area and they can be easily washed and
filtered. The structure of the prepared samples was determined with X-ray powder diffraction (XRD) and selected area
elektron diffraction (SAED). The morphology and microstucture characteristics were also obtained by scanning
electron microscopy (SEM) and high resolution electron microscopy (HRTEM). The nitrogen adsorption-desorption was
used for surface area (BET) and porosity determination. The photo catalytic activity of the synthesised titania
preparations were proven by highly toxic agent soman(GD). The rate of the GD degradation was measured by using a
pH-Stat apparatus. By treating kinetic curves the rate constants were acquired to characterise photo catalytic
efficiencies of the prepared and evaluated preparations.
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Title of paper/Ndzev predndsky Paper no./Cislo
Laboratorni porovnani migracnich schopnosti rtizné modifikovanych nanozZelez 91

Laboratory comparison of modified nanoiron migration

Vyuziti nanocastic nulmocného Zeleza (nanoFe0) pro in-situ redukci kontaminantl je chemickou sanaéni metodou
pouzitelnou na Siroké spektrum kontaminantl s minimalnimi negativnimi dopady na Zivotni prostfedi. Bez ohledu na
reaktivitu nanoFe0O s cilovym kontaminantem zavisi efektivita této metody na schopnosti dopravit nanocastice do
horninového prostredi a zajistit kontakt s chemickou latkou. NanoFeO je na lokalitdch aplikovano do horninového
prostfedi vtla¢enim vodné suspenze s dispergovanym nanozelezem s koncentracemi v fadech 11 g/L do vrtd. Od
aplika¢niho vrtu je nanoZelezo dale transportovano proudénim podzemni vody.

Zasadnim parametrem, ktery ovliviiuje migracni schopnosti nanoFe0, je velikostni distribuce a jeji stabilita v ¢ase. Diky
vysoké reaktivnosti maji nanocastice vysokou tendenci k agregaci a vytvareni vétsich konglomerat(, které nemohou
dobre migrovat v proudu podzemni vody, popf. mohou kolmatovat horninové prostiedi. Na agregaci nanocastic ma
vliv fada déju, hlavné v3ak iontova sila disperzniho prostfedi a povrchovy ndboj ¢astic. Jednim ze zplsobd, jak zamezit
nezadoucimu shlukovani, je modifikace povrchu nanocastic pomoci chemickych latek. Na posteru budou prezentovany
vysledky laboratornich experimentl zamérenych na popis migrace nékolika rizné modifikovanych nanozelez pomoci
kolonovych testa.

Tento vyzkum je podpofen projektem MSMT CR 1MO0554 , Pokrocilé sanaéni technologie a procesy”, grantem GA CR
102/08/H081 v ramci projektu ,Nestandardni aplikace fyzikalnich poli - analogie, modelovéni, ovéfovani a simulace”.

The application of zero-valent iron nanoparticles (nanoFe0) for in-situ remediation of contaminants is a chemical
reductive technique, that is applicable to a wide range of contaminants and has minimal negative impacts to the
environment. The effectiveness of this method depends on the ability of the nanoparticles to travel in the aquifer and
the facilitation of particle contact with the contaminant. NanoFeO is applied at the locality by an injection of water
suspension to the wells in concentrations about 11 g/L. The nanoiron can be transported from the application well by
the groundwater flow.

The substantial parameter affecting migration properties of nanoFe0 is the particles size distribution and its time
stability. Thanks to enormous reactivity the nanoFeO has significant tendency to aggregate and to form bigger
conglomerates, that cannot migrate by water flow or can choke the aquifer. A range of processes affects the
aggregation of nanoFe0, the main parameters are the ionic strength of water and surface charge of particles. One of
the methods, that can be use to prohibit the aggregation of nanoFe0, is the modification of nanoparticle surface by
the chemical agent. The poster presents the results of laboratory column experiments focused on the migration of
different samples of modified nanoiron.
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Novotny Filip CVUT v Praze, Praha, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
PFiprava kompozitnich nanomaterialti na bazi kovovych nanocastic a hydrogelt 88

Preparation of composite nanomaterials based on metal nanoparticles and hydrogels

Polymerni hydrogely predstavuji prakticky a cenové dostupny zplsob pfipravy matrice pouZitelné pro prostorovou
imobilizaci kovovych nanocastic. Hydrogel pfipraveny v roztoku stabilizovanych nanodastic vytvari mékky kompozitni
material, kde se v zdvislosti na zvolenych parametrech méni distribuce ¢astic a Uroven jejich agregace. Kovové
nanocastice jsou zajimavé pro jejich relativné jednoduchou ptipravu a moznost dal$i chemickych modifikaci. Zejména
dlleZity je (pro kovové nanocastice specificky) jev lokalizované povrchové plasmonové rezonance (LSPR) ve viditelné
oblasti spektra. LSPR je zavisla na tvaru a velikosti nanocastice a také na dielektrickych vlastnostech blizkého okoli. Tim
vytvareji kovové nanocastice v kompozitu schopnost zjistitelné spektrdlni odezvy na vnéjsi fyzikalni a chemické
podnéty.

Za Uclelem pripravy kompozitu jsme pouZili monodisperzni roztoky zlatych nanocastic (kulového a tyCového tvaru)
syntetizované mokrou chemickou cestou ve vodnim prostfedi. Polyakrilamidové hydrogely s cilenou distribuci
nanodastic byly pfipraveny sitovaci radikalovou polymeraci. Byl zméfen vliv zmény prostfedi obklopujiciho nanoéastice
na LSPR a také sprazeni LSPR pole vice Castic, jez jsou vzajemné v tésné blizkosti. Pouzité metody zahrnuji radkovaci
elektronovou mikroskopii (SEM), analyzu malodhlovym rentgenovym rozptylem (SAXS) a optickou spektroskopii.
Pomoci kombinace SEM a SAXS bylo mozno ziskat jak kvalitativni, tak kvantitativni udaje o struktufe pfipraveném
materialu, jeZ byly korelovdny se spektroskopickym méfenim. Tento typ kompozitniho nanomateridlu muze
predstavovat novou moznost pfipravy biokompatibilnich senzort zaloZzenych na LPPR.

Polymer hydrogels present a convenient and cost-effective medium for spatial immobilization of metal nanoparticles.
The preparation of a hydrogel carried out in the presence of stabilized solution of nanoparticles results in a soft
composite nanomaterial with controlled distribution of the nanoparticles and different levels of their aggregation.
Metal nanoparticles are particularly interesting nanoscale systems because of the simplicity of their synthesis and
chemical modification. Perhaps the most interesting observation is that metal nanoparticles often exhibit strong
localized surface plasmon resonance bands (LSPR) in the visible spectrum. The LSPR depends on the size and shape of
the nanoparticle as well as on the dielectric properties of the close surroundings thus providing the composite with
measurable spectral response to physical and chemical stimulus.

To this purpose we have used monodisperse gold nanoparticles (spherical and rod shape) synthesized by wet chemical
method in aqueous environment. Polyacrylamide hydrogels with controlled distribution of the nanoparticles were
prepared by crosslinking radical polymerization and dependence of the LSPR on the surrounding medium as well as
the LSPR coupling on the distribution of nanoparticles have been investigated by SEM imaging, small-angle X-ray
scattering (SAXS), and optical spectroscopy. The SEM and SAXS provided both quantitative and qualitative information
about the structure of the systém which is then correlated with spectroscopic measurements.

This composite material could provide a way to preparation of new types of biocompatible sensors based on LSPR.
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Oborny Jiri NanoTrade s.r.o., Olomouc, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
Komercionalizace nanotechnologii 31

Commercialization of nanotechnology

Firma NanoTrade s.r.o. je ¢eska inovativni firma, jejimz cilem od roku 2004, kdy byla zaloZena, je nachazet a uvadét na
trh materidly, vyrobky a technologie, které jsou navrhovany a vyrabény s vyuzitim nanotechnologii. Diky zazemi a uzké
spolupraci s vyzkumnymi pracovisti v CR, Polsku, Rakousku, Némecku, Velké Britanii a USA, probihaji aktivity v
praktickém testovani, ale i ve vlastnim vyvoji vzorkd novych materiald, technologii a aplika¢nich postupl na vsech
urovnich. Mezi dalsi ¢innosti spolecnosti v oblasti nanotechnologie je zajisténi novych materiald, marketingu a analyz,
definovani a pripravy projektd, aplikacni realizace, definovani vyrobnich program, konzultace a poradenstvi.

Company NanoTrade Ltd. is Czech progressive firm aiming since 2004 to discover and introduce to the market new
materials, products and technologies that are designed and made by means of nano-technologies. Thanks to good
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background and close cooperation with research institutes in the CR, Poland, Austria, Germany, Great Britain and
United States, there are activities related to practical testing as well as to development of new material samples,
technologies and application processes at all levels. Other activities of the company in the area of nano-technology
deal with providing new materials, marketing and analyses, defining and preparing projects, application
implementation, defining manufacturing programme, consultation and advisory services.
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Pazdziora Erich Zdravotni ustav Ostrava, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
Hodnoceni antimikrobnich u¢inkt materialti s obsahem nanocastic a interpretace vysledku 121

Evaluation of antimicrobial action of materials containing nanoparticles and results interpretation

Se vzrustajici rezistenci mikroorganism@ k mnoha antibiotikim a neustdlym zddrazriovanim zvySujicich se nakladd na
zdravotni péci, mnoho odbornik(l zkousi vyvinout nové ucinné antimikrobialni latky, které by nevyvolavaly rezistenci.
Nanocdastice kovi mohou mit vlastnosti antimikrobialnich c¢inidel (stfibro, TiO2). Stfibro je v koloidni a iontové formé
biocidem, ktery ma na rozdil od antibiotik pfinejmensim Sest mechanism( ucinku. Oxid titanicity (TiO2) v modifikaci
anatas je polovodi¢em a vyuZiva se fotokatalyzy po plsobeni UVA zafeni. Za pFitomnosti okolniho vzduchu a vody
vznikaji oxidaci hydroxylové (.OH) a redukci superoxidové (.02-) radikaly. ZpUsobuji oxidativni degradaci
mikroorganism@. Ucdinek antimikrobidlnich latek (antibiotika, antivirotika, antimykotika, chemoterapeutika,
mg na 1 litr) kompletné inhibuje mikrobialni rist. Minimalni inhibi¢ni koncentrace Ag+ se vyjadfuji mnoZstvim jednoho
dilu z milionu (ppm) - pg /ml. MIC je napf. u Escherichia coli je 3 pg /ml, pro Staphylococcus aureus 2 pug /ml. Doba
expozice: 24 hodin. Nanodastice stfibra na plochach zdravotnickych prostfedkd smi byt v rozsahu od 1 do 32 pg/cm2 .
Textilni kryti ran obsahuje od 2,7 mg/100 cm2 (Actisorb Silver 220), 8,3 mg/100 cm2 (Aquacel Ag) to 141 mg/100 cm?2
(Calgitrol Ag), and 546 mg/100 cm2 (Silverlon). Fotokatalyticky ucinek proti mikroorganismim: MIC je u Escherichia
coli 100 pg /ml, Staphylococcus aureus, Enterococcus faecalis a u Pseudomonas aeruginosa 200 ug /ml, u Aspergillus
fumigatus 12,5 pg /ml. Doba expozice: 5 dni. PoZadavek redukce pfi dekontaminaci zdravotnickych prostfedkd a ploch
je mikrobicidni efekt. Minimalni baktericidni koncentrace (MBC) je sniZzeni kontaminace nejméné o 99,9 % (redukce o
3 log rady). Obvykly poZadavek je sniZzeni o 4 log fady (viry) a 5 log fada (bakterie). Autor déle popisuje 3 testovaci
metody pro ovérovani antimikrobialni Gcinnosti substanci s Ag+, TiO2:

1. Suspenzni mikrometoda pro vyhodnoceni baktericidni Géinnosti chemickych latek pouZitim systému mikrofedéni a
kultivace na mikrotitracnich destickach. Pouziva se ke stanoveni minimalni inhibi¢ni koncentrace (MIC) a minimalni
baktericidni koncentrace latek ve vodném roztoku (MBC).

2. Metoda pfimych otisk( z testovanych materiald a z ploch na Petriho misky (krevni agar).

3. Testovaci metoda, kterd poskytuje srovnani ucinnosti dezinfekce pfi redukci mikrobidlni zatéze a jeji diseminace pfi
Cisticich postupech v praktickych podminkach.

With the increase of microbial organisms resistant to multiple antibiotik, and the continuing emphasis on health-care
cost, many research have tried to develop new, effective antimicrobial reagens free of resistance. A metalic
nanoparticle has made as potential antimicrobial agents (silver, TiO2). Silver is biocidal in the colloidal and ionic form
and, unlike many antibiotics, has at least six mechanisms of action. Titanium dioxide (TiO2) in the anatase modification
is a semiconductor used photocatalysis via irradiation with UVA-light. In the presence of ambient air and water via
the oxidative pathway to give hydroxyl radicals (‘OH) and the electron reacts with molecular oxygen via the reductive
pathway to produce the superoxide radical ion (‘02-). They produce oxidative degradation of microorganisms. Effect
of antimicrobial agents(antibiotic,antivirotic,antimycotic,chemoterapeutic, antiseptic,physical - chemical reaction)
determined the minimum inhibitory concentration (MIC), by their lowest concentration (mg I-1) that completely
inhibits microbial growth. The MIC values for Ag+ are presented expressed in parts per milion (ppm) - ug per ml.
MIC is for example by Escherichia coli 3 pug /ml, Staphylococcus aureus 2 pg/ml. Exposure time: 24 hours. Silver
nanoparticles on surfaces of medical devices may be in the order of 1 to 32 pg/cm2. The wound dressing contained
from 2,7 mg/100 cm2 (Actisorb Silver 220), 8,3 mg/100 cm2 (Aquacel Ag) to 141 mg/100 cm?2 (Calgitrol Ag), and 546
mg/100 cm2 (Silverlon). Photocatalytic effect against microorganisms: MIC is by Escherichia coli 100 pg /ml,
Staphylococcus aureus, Enterococcus faecalis and Pseudomonas aeruginosa 200 pg /ml, Aspergillus fumigatus 12,5 pg
/ml. Exposure time: 5 days. The requirement of reduction by decontamination of medical devices and surfaces is
microbicidal effect. Minimum bactericidal concentration (MBC) of disinfection substance is reduce at least about
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99.9% (3.0 log reduction). Usual reduce is about 4.0 log reduction (viruses) and 5.0 log reduction (bacteria). Author
describe farther 3 tests for verify antimicrobial effect of substances with Ag+, TiO2:

1. The suspension micrometod for evaluation of bactericidal effectiveness of chemical substances uses a system of
microdilutions and cultivation in microplates. It makes to assess the minimum inhibitory concentration (MIC) and
minimum bactericidal concentration of substances in an aqueous solution (MBC).

2. Direct imprint from testmaterials and from surfaces of medical devices on the Petri dishes (bloodagar).

3. Testmethod, which allows comparison of the efficacy of disinfection in reducing the microbial loads and their
dissemination with that of cleaning procedures under practical conditions.
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Title of paper/Ndzev predndsky Paper no./Cislo

Vliv velikosti jilu smaltovaného povlaku na pfilnavost natérového systému k smaltovému povlaku 123
renovované soucasti

Influence size of clay of vitreous enamel coating on adhesion paint system to vitreous enamel coat

of renewal part

Sklovity smaltovy povlak je povrchova Uprava, kterd nezajistuje jen perfektni ochranu materialu proti korozi, ale dava
také povrchu zékladniho materidlu mimoradné vlastnosti. Tento povlak miZeme pouZit v energetickém, ekologickém,
zemédélském, strojirenském, déle v architektonickém a stavebnim primyslu, a na vyrobky spotfebniho zboZi. Nékdy
dochdzi k mistnimu poskozeni smaltu na smaltovanych plesSich. Jednou z mozZnosti opravy téchto poskozenych mist je
aplikace natérového systému, ktery ma vybornou pfilnavost na sklovitém smaltovém povlaku. Smaltové povlaky jsou
sklovité anorganické povlaky vytvofené na kovovém podkladu pfi vypalovani za teploty okolo 800°C. Pti vyrobé téchto
povlakl jsou nejdulezitéjsi anorganickou slozkou jil a sklenéna frita. Pouziti riznych velikosti ¢astic zrn téchto slozek
ma vliv na konec¢nou kvalitu povlaku a na pfilnavost natérového systému k smaltovému povlaku renovovanych
soucasti. Je studovan vliv poskozeného smaltového povlaku jako zakladniho materialu na pfilnavost natérového
systému. Hlavnim cilem tohoto projektu je porovnani vlivu velikosti jilu (anorganicka slozka v klasické velikosti a
anorganicka slozka jemné mletd) ve smaltovém povlaku a vlivu pfedpovrchové dpravy na pfilnavost natérového
systému k smaltovému povlaku renovované soucasti.

Vitreous enamel coating is surface treatment, which ensure not only perfect protection of materials against corrosion,
but also give for surface of basic material the exceptional properties. We can use this coating in energy-, ecological-,
agricultural-, engineering, further in architecture-, building industries and on products of commodity. Sometimes its
happen to local damage of the enamel coating on the enameled metal plates. One of the possibilities of repair of
these damaged places is the application of the paint system that have an excellent adhesion on vitreous enamel basis.
Vitreous enamel coats are glassy inorganic coatings created on metal substrate by the process of burning at
temperature above 800 °C. Most important inorganic components at production of these coatings are clay and
vitreous fritted glass. Using of different grain size of these components has influence on final quality of coating and on
adhesion of paint system of renewal part. Is studied the influence of the damaged vitreous enamel coating as a
background material on adhesion of paint system. Principal aim of this project is comparison of influence size of clay
(inorganic components in ordinarily used size and inorganic components grinded to nano-size) in vitreous enamel
coatings and influence of surface treatment on adhesion paint system of renewal part.
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Title of paper/Ndzev predndsky Paper no./Cislo
VyuZiti metody XPS pro studium koroznich procesti 133

XPS and corrosion processes

Pomoci pristroje ESCA PROBE P (Omicron Nanotechnology Ltd) méfenim XPS spekter bylo v ultra vysokém vakuu (za
tlak(l fadu 10-10mbar) studovano sloZeni tenké korozni vrstvy. PFistroj je vybaven monochromatorem, dvéma typy

101



2009
;’I‘\IANOCON 20. - 22. 10. 2009, Roznov pod Radhostem, Czech Republic, EU

iontovych dél, detekci elektrond s 5 channeltrony, moZnosti kompenzace nabijeni vzorku pomoci zdroje
nizkoenergetickych elektron(, zdrojem UV zafeni pro analyzu valencnich stavi, fokusovatelnym zdrojem elektrond a
detektorem sekundarnich elektrond. Testované vrstvy byly vytvorené podle podminek normy ASTM G48-03 expozici
ocelového vzorku (CSN 411373) v 6% roztoku FeCl3 po rizné dlouhé €asové Useky. Elektrochemickymi méFenimi;
méfenim polarizacnich kfivek programem Gamry Instruments (software Framework 4/0); byly srovnavany vlivy
nékolika typl pripravenych koroznich vrstev na ucinnost prlimyslové pouzivanych koroznich inhibitord (T 440E, T
8529E a triethoxy-3-(2-imidazolin-1-yl)propylsilan) v modelovych prostfedich potrubnich Usad. Pri XPS analyzach
povrchovych vrstev byly srovnany stavy Cisté oceli tfidy 11 a exponovanych vzork(. Byla analyzovéna plocha o
prdméru cca 1mm. Informace byly ziskdvany z povrchové vrstvy o tloustce cca 5 - 10 nm. Vysledky XPS analyzy
neprokazaly zmény v chemickém stavu Fe po expozici - spektra jsou tvarové totozna. Povrchové vrstvy (ve stovkach
nm) obsahuji hydroxidy a oxidy Zeleza s cca 5 % podilem kovového Fe. Zmény v prostiedi plynovodnich systému
mohou sniZzovat plsobeni koroznich inhibitor( a proto je nezbytné detailnéjsi studium charakteru povrchovych vrstev.
Tato prace vznikla za podpory VZ MSMT CR MSM 6046137304.
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Title of paper/Ndzev predndsky Paper no./Cislo
Nanotechnologie ve vyuce na CVUT-FEL 29

Nanotechnology in education at CTU FEE

Predmét Nanotechnologie je ve studijnim programu Elektrotechnika a informatika zafazen do inzenyrského bloku
Elektronika a fotonika oboru Elektronika. Cilem predmétu je sezndmeni studentll se souc¢asnymi nanotechnologiemi
pro potfebu kvalifikovaného feSeni problémd spojenych s dals$i miniaturizaci systém0 a prvkd zejména v elektronice.
Pfedmét je tématicky velice rozsahly. Vychazi z aplikaci kvantové fyziky, rGstu fraktdlQ, koloidnich systém( a
samovolného rlstu nanostruktur. Cvi¢eni navazuji na prednasky a vhodné je doplriuji. Cvi¢eni jsou laboratorni a maji
demonstracni charakter. Do osnov jsou také vélenény dvé exkurze. Jednd se o exkurzi na pracovisté MBE a MO VPE ve
FU AV CR a na pracoviité vyroby nanovldken firmy ELMARCO v Liberci (letos Euronanoforum 2009, Praha). Prvni
laboratorni cviceni ,Studium difuzi limitovaného rlstu fraktalu” tvori dvé ulohy. Prvni experiment je zaloZen na
elektrodepozici. Druha uloha je zaloZena na vzniku ,viskéznich prstG“. Na pokus se pouzije Hele Shawova burika. Uloha
,Technologie pfipravy tenkych polymernich vrstev s agregaty uhlikovych nanocastic” demonstruje v jednotlivych
krocich ptipravu vzorkd polymernich kompozitd na bazi polystyren - saze (PS - CB). Nasleduje uloha ,Technologie
pripravy tenkych kovovych vrstev, méreni elektrickych vlastnosti vrstev”. Uvodem se studenti seznami s teorii rdstu
tenkych vrstev, pak nasleduje demonstrace pfipravy tenké Al vrstvy na PET nosici. U vytvorené vrstvy se nakonec
stanovi plosna resistivita dle ASTM D257 - 66. ,,Studium nanostruktury kompozit(i a tenkych vrstev pomoci mikroskopu
atomarnich sil” je cviceni, kde se studenti v praxi setkaji s mikroskopii AFM. Pti tomto méreni se zjisti nanostruktura
vzork( kompozitQ PS - CB a tenkych Al vrstev na PET nosicich, které byly pfipraveny v predchozich cvicenich.

Within the scope of the study programme Electrotechnics and Informatics, the subject Nanotechnology is classified
among the Electronics and Photonics Engineering block of the course of Electronics. Acquirement of basic knowledge
in the sphere of up-to-date nanotechnologies for demands of solving of qualified problems concerning further systems
and elements miniaturization, namely in electronics, represents this subject’s aim. The subject has its starting point in
applications of quantum physics, fractals growth, colloid systems and spontaneous growth of nanostructures.

Practices follow with lectures and complete them in the appropriate way. The practices take place at laboratories and
are of demonstration character. Also two excursions are assigned to the study programme (Euronanoforum 2009 in
Prague this year). The first laboratory practice “Study Diffusion-Limited Growth of Fractal Clusters” consists of two
tasks. The first one includes an experiment based on electrical deposition. The second task is based on “viscous
fingers” growth. For this experiment Hele-Shaw cell is used. The task “Thin Polymeric Layers with Carbon
Nanoelements Aggregates Preparation Technology” demonstrates step-by-step preparation of polymeric composites
samples based on polystyrene-carbon particles (PS-CB). The task “Thin Metallic Layers Preparation Technology, Layers
Electrical Properties Measurement” follows. As an introduction, students are getting to know with theory of thin
layers growth and, then, demonstration of thin aluminium layer on PET carrier by means of vacuum evaporation
method follows. Finally, surface resistivity of the created layer is determined according to ASTM D257 - 66 standard.
“Study of Composites and Thin Layers Nanostructure by help of Atomic Forces Microscopy” represents one practice at
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which the students are practically getting to know with AFM microscopy. At this measurement, the students discover
nanostructure of PS-CB composites and thin aluminium layers on PET carriers samples prepared during the previous
practices.
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Pluhar Tomas TU Liberec, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
Sedimentacni analyha povrchové Gpravenych nanocastic Zeleza 92

Sedimentation analysis of surface modified iron particles

Referat je zaméfen na porovnani rychlosti sedimentace rGznych typl Zeleznych nanocastic. Rychlost sedimentace
Castic souvisi s jejich velikosti a rychlosti jejich agregace, a proto je mozné z rychlosti sedimentace odvodit a posoudit
urcité vlastnosti Zeleznych nanocastic. U hrubych disperzi je mozno provadét sedimentacni analyzu v gravitacnim poli.
Castice dostatecné velké hmotnosti ptisobenim gravitaéniho pole sedimentuji a v systému se tak po urcité dobé ustavi
rovnovazné rozdéleni c¢dstic. Vlivem gravitace se Castice zpocatku pohybuje zrychlené, pfi malych rychlostech
prevazuje gravitacni sila zmensena o vztlak. Se zrychlovanim pohybu vzrista imérné i treci sila a v ur¢itém okamziku
se mohou sily vyrovnat. V ustdleném stavu se €astice pohybuje konstantni rychlosti, kterd je v pripadé sedimentace
kulovitych ¢astic nepfimo Umérna viskozité prostredi a pfimo Umérna rozdilu hustot disperzniho podilu a disperzniho
prostiedi a Ctverci poloméru ¢dastice. K méreni sedimentacnich krivek bylo zkonstruovano zatizeni, které po pripojeni k
PC umoznuje v redlném case snimat aktudlni stav pfipojenych digitalnich vah. V ¢ase t = 0 je do odmérného valce
nadavkovan cca 1g Zelezné suspenze. Zaroven je pribéh sedimentace monitorovan pomoci fotoaparatu, jehoZ rezim
je rovnéz ovladan prostrednictvim PC. Po ukonceni experimentu je odebran vzorek ke stanoveni celkové koncentrace
Zeleza metodou ICP-OES. Namérend data jsou nasledné porovnavana s vysledky méreni velikosti nanocédstic metodou
DLS. Podle doposud provedenych sedimentacénich experiment( setrvaly nejdel$i dobu ve vznosu nanocastice vyrobené
v Centru pro vyzkum nanomateridld v Olomouci, které byly povrchové upraveny pomoci vodnych roztokd soli
polyakrylatl (Axilaty 32A, 32S, 32SV) a styrenakrylatového kopolymeru (Axilat 2435).

Tento vyzkum je podpofen projektem MSMT CR 1MO0554.

The report is aimed at the comparison of the sedimentation rate of various types of iron nanoparticles. The
sedimentation rate of particles is related to their size and aggregation rate, and hence it possible to deduce and assess
certain properties of the iron nanoparticles. The sedimentation analysis of coarse dispersions is feasible in
gravitational field. By pull of gravity the particles of sufficient weight settle and after certain time the systém
equilibrium stabilizes. Initially a particle moves acceleratedly due to gravity, gravitational force reduced by upward
hydrostatic pressure dominates at slow velocity. Within the movement acceleration the frictional force rises
proportionately and at definite moment the forces can balance. In steady state the particles move at constant
velocity, which is, in case of spherical particle sedimentation, inversely proportional to a medium viscosity and
proportional to a density difference between dispersed phase and dispersion medium and to square of particle
diameter. For sedimentation curve measuring a sedimentation device was constructed. It enables saving actual
laboratory scale values by hooking up the scale to computer in real time. At the time t =0 c. 1 g of iron suspension is
dosed into graduated cylinder. Simultaneously the sedimentation progress is monitoring with use of camera, which is
also controlled by PC. After finishing the experiment the sample were taken to accomplish total iron concentration
analysis by ICP-OES. Subsequently the obtained data are compared with the results of nanoparticle size measuring
using DLS method. According sedimentation experiments that have been accomplished heretofore the nanoparticles
produced in the Centre of Nanomaterial Research stayed in uplift for the longest time. The surfaces of these
nanoparticles were modified using water solutions of acrylate salts (Axilaty 32A, 32S, 32SV) and by styrene-acrylate
copolymer (Axilat 2435).

The research has been supported by MSMT CR grant 1M0554.
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Prnka Tasilo TANGER computersystems, s.r.o., Ostrava, Czech
Republic,EU

Title of paper/Ndzev predndsky Paper no./Cislo

Ceské webové stranky o nanotechnologiich 10

Czech nanotechnology web-sites

www.nanotechnologie.cz (in Czech mainly) and www.nanotechnology.cz (in English only) are new web pages
supported by the Czech Society for New Materials and Technologies (CSNMT) and edited by TANGER
computersystems, Ltd., Ostrava, as an administrator. www.nanotechnologie.cz site is oriented inwards and
www.nanotechnology.cz is oriented outwards the Czech Republic. Both sites are permanently under construction but
some interesting information is already available.

Content of Czech web site: news; nanotechnology nomenclature; short contributions; full-text publications; Czech
research and development workplaces, Czech experts; Czech research programmes; Czech research projects and
grants concurrently resolved; Conferences; Useful links; Conference proceedings, EU documents, etc.

Everybody who is interested in nanotechnology is invited to present own texts, presentations, contributions etc., to
these sites.
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Title of paper/Ndzev predndsky Paper no./Cislo
Vyuziti svazkti pomalych pozitrontli ve vyzkumu nanomaterialti 70

Slow-positron implantation spectroscopy in nanoscience

Pozitronova anihilacéni spektroskopie (PAS) je efektivni metoda zkoumani malych poruch typu volného objemu
v materialech. V konvenéni metodé PAS jsou vyuZivany pozitrony radionuklidovych zafica (22-Na) implantované pfimo
do zkoumaného vzorku. Takové pozitrony, majici Siroké energetické spektrum v oblasti stovek keV, pronikaji
zkoumanym materialem do hloubek typicky 0,1 mm v kovech a 2 mm v polymerech. Konvenéni PAS podava informaci
integrovanou pres cely objem materialu exponovany pozitrony, ktera neni hloubkové citliva. Vyzkum povrchi, tenkych
vrstev a vrstevnatych struktur pomoci konvencni PAS je tim silné limitovan.

Toto omezeni Ize prekonat vyuZitim monoenergetickych svazk(i pomalych pozitrond s laditelnou energii. V zafizenich
tohoto druhu, urc¢enych pro malé laboratore, jsou pozitrony z radionuklidového zarice (22-Na) nejprve moderovany na
termalni energie, pak extrahovany z moderdtoru a elektromagneticky vedeny na tercik, kterym je studovany material.
Nez dosahnou terce, projdou pozitrony vysokonapétovym urychlovaéem, ktery jim udéli pozadovanou energii, typicky
v oblasti 0,03 az 50 keV. V zavislosti na zvolené energii se monoenergetické pozitrony o takto nizkych energiich zastavi
ve hloubkdch nékolik nanometrd az nékolik mikrometrl. Hloubkové rozliseni pak mlzZe dosahovat i 10 nanometrd.

V tomto prispévku bude vyloZzena metoda zaloZena na vyuZiti pozitronovych svazk(, oznacovana ¢asto zkratkou SPIS
(Slow-Positron Implantation Spectroscopy). Ocekdvany pfinos SPIS pro vyzkumy ultrajemnozrnnych a
nanokrystalickych material( bude ilustrovan nékolika priklady ze spoluprace mezi pozitronovymi laboratofemi v Praze
a Drazdanech. Bude déle popsan svazek pomalych pozitrond vyse uvedeného typu, ktery je v soucasné dobé budovan
na Univerzité Karlové v Praze (Matematicko-fyzikalni fakulta). Vystavba tohoto zafizeni je realizovana za podpory
programu ,,Nanotechnologie pro spolec¢nost”.

Positron annihilation spectroscopy (PAS) is an effective method of probing the small open-volume defects in solids. In
the conventional PAS, positrons emitted by radioactive nuclei (22-Na) are directly implanted into a material studied.
Such positrons, having a broad energy spectrum in the range of several hundreds of keV, penetrate the material to an
average depth of typically 0.1 mm in metals and 2 mm in polymers. An information integrated over the whole scanned
volume is obtained in the conventional PAS and no depth sensitivity is gained. Thus the conventional PAS encounters
serious limitations in research on surfaces, thin films or layered structures. This limitation can be overcome using
monoenergetic slow-positron beams with tunable energy. In a small-laboratory device of this kind, positrons from
a proper radionuclide (22-Na) are first moderated to thermal energies, then extracted from the moderator and
electro-magnetically guided to the target - the material under study. Before hitting the target, positrons pass a high-
voltage accelerator which gives them the required energy, typically between 0.03 and 50 keV. Depending on the
selected energy, monoenergetic positrons of such low energies stop typically at depths of some nanometers up to a

104



2009
;’I‘\IANOCON 20. - 22. 10. 2009, Roznov pod Radhostem, Czech Republic, EU

few micrometers. Depth resolution may be as good as 10 nm.

In the present Contribution, description of positron beam-based PAS, often called as the slow-positron implantation
spectroscopy (SPIS), will be given and a possible impact of SPIS for ultra fine grained and nanocrystalline materials
research will be illustrated by selected examples obtained within the Prague - Dresden collaboration. A slow-positron
beam of the above kind, which is under construction at Charles University, Prague, Faculty of Mathematics and
Physics, will be presented. The development of the beam is supported within the scientific programme
“Nanotechnology for the Society”.
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Vyuziti nanocastic ve fluroescencni mikroskopii a Ramanové spektrometrii 95

Application of nanoparticles in fluorescence microscopy and Raman spectrometry

Nanocastice jsou Castice, jejichz velikost alespon v jednom rozméru dosahuje hodnot v rozmezi 1 nm az 100 nm.
Material slozeny z nanocdstic se vyznacuje velice zajimavymi vlastnostmi, které jsou vyuzivany napf. v oblasti
pfirodnich a lIékafskych véd ¢i pramyslovych odvétvich. Tento prispévek je vénovan vyuZziti polovodicovych nanokrysta-

10 v optické fluorescenéni mikroskopii pro studium bunék a dale se zaméruje na spektrometrii povrchem zesileného
Ramanova rozptylu (SERS). Kvantové tecky jsou polovodicové nanokrystaly vykazujici fotoluminiscencni vlastnosti.
Jsou tvofeny atomy prvk( 12. a 16. skupiny periodické tabulky prvk( (napft. Zn, Cd, S, Se, Te). Jejich vyhodou oproti
konvencnim fluoroforlim je zejména jejich fotostabilita, relativné vysoky kvantovy vytézek, Siroké excitacni pasy, uzké
emisni pasy a snadnd laditelnost emisniho maxima béhem pftipravy. V tomto prispévku bude prezentovana
instrumentace pro excitaci luminiscencné znac¢enych bunék pomoci evanescentni viny vznikajici pfi totalnim internim
odrazu (TIRF). Tento typ excitace poskytuje velmi nizké hodnoty pozadi, a je tak podobné jako konfokalni mikroskopie
jednou z metod umoznujicich ziskat vysoce kontrastni snimky preparatu s limitem detekce na urovni jednotlivych
luminoforem znacenych molekul. Tato metoda bude srovnana s epifokalni fluorescenéni mikroskopii.

Povrchem zesilena Ramanova spektrometrie umoznuje identifikovat a vysoce citlivé stanovit Sirokou skalu sloucenin.
Za optimalnich podminek dochazi k zesileni jak dopadajiciho tak emitovaného zareni na povrchu nanodastic, které jsou
tvofeny nejcastéji uslechtilymi kovy (napf. Au, Ag, Pd, Pt). V tomto prispévku budou demonstrovana SERS spektra
modelovych sloucenin za pouziti kovovych nanocastic pripravenych riznymi syntetickymi metodami.

Nanoparticles are mostly defined as objects with at least one dimension smaller than 100 nm. Nanomaterials offer
some very interesting properties, with potential applications in many practical applications including material
sciences, electronics, chemistry and/or medicine. This contribution is focused on the use of semiconductor
nanocrystals in optical fluorescence microscopy for cell exploration and to Surface-Enhanced Raman Spectrometry
(SERS). Quantum dots are semiconductor nanocrystals with interesting photoluminescent properties. They are most
often composed of elements from the 12th and 16th group of periodic table of elements (e. g. Zn, Cd, S, Se, Te). In
comparison with conventional fluorophores, quantum dots have exceptional photostability at relatively high quantum
yield, broad excitation bands and very narrow emission bands of 50 nm or less (FWHM). Additionally, since the
emission depends on the particle size the desired wavelength can be easily tuned during the preparation. In this
contribution, instrumentation for evanescence wave excitation of luminescence-labeled cells will be presented. This
type of excitation, providing very low background, is monitored at the optical surface during total internal reflection
(TIR) and offers some properties similar to confocal microscopy. Besides obtaining very high-contrast images of
specimens, TIR fluorescence microscopy facilitates achieving of limit of detection at a single luminophore-labeled
molecule level. This method will be compared with epifocal fluorescence microscopy.

Surface-Enhanced Raman Spectroscopy allows carrying out identification and high-sensitivity determination of wide
spectrum of compounds. Under optimal conditions both the excitation and emission radiation are enhanced on the
surface of metal nanoparticles. These metal nanoparticles are most often composed of noble metals (e. g. Au, Ag, Pd,
Pt). In this contribution SERS spectra of compounds obtained by using various metal nanoparticles will be
demonstrated.
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Rodovad Alena TU Liberec, Czech Republic, EU
Title of paper/Ndzev predndsky Paper no./Cislo
MozZnosti vyuZiti nanoZeleza pro odstranovani arzenu z odpadnich vod z odkalisté firmy FOSFA 81

Possibilities of utilization nanoparticle zero-valent iron for arsenic removing from waste water from
slugde bed of company FOSFA

V arealu firmy FOSFA Postorna je jako soucast staré ekologické zatéze dlouhodobé resena problematika odpadnich
vod z odkalisté. Vody jsou kontaminovany anorganickymi polutanty, predevsim arzenem. Vedle tady jinych technologii
byla pro tento ucel laboratorné testovana moznost vyuziti nanocastic zeleza od firmy NANOIRON, s.r.o. Testy byly
koncipovany jako vsadkové s davkami nanozZeleza v rozmezi 0,05 az 2 g/l. Sledovana byla fada parametr( - pH, redox
potencial, koncentrace aniontll a toxickych kovl - a také kinetika procesu. Pfi optimalnim davkovani bylo dosazeno
vice nez 98% odstranéni arzenu. Spolu s arzenem bylo zaznamenano také snizovani koncentrace fosforecnand. Pro
vlastni technologii je uvazovano Cerpani odpadni vody a jeji zpracovani on site v michaném reaktoru s naslednou
magnetickou separaci nanocdstic. V soucasné dobé je hodnocena ekonomika procesu a moznosti dalSiho vyuziti
dekontaminovanych vod ve vyrobnim procesu.

In the district of the company FOSFA Postorna there exists a problem with waste water from a sludge bed as an old
ecological heritage, which needs to be solved. Water is contaminated by inorganic pollutants, especially by arsenic.
Besides many various technologies, a chance to use nanoparticles zero-valent iron from the company NANOIRON,
s.r.o., was tested for this purpose in a laboratory scale. The tests were performed in a batch arrangement with iron
batches in the range 0.05 - 2 g/I. Several parameters (pH, red-ox potential, concentration of anions and toxic metals)
were observed, the kinetics of the whole process was investigated as well. With an optimum dosing, more then 98 %
of arsenic removal was reached. Together with arsenic, a concentration of phosphates decreased too. For the whole
technology, pumping the waste water and its on site treatment in a stirred reactor with the following magnetic
separation of nanoparticles is assumed. These days the economy of the whole process and chances for further use of
decontaminated water in production are evaluated.
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Title of paper/Ndzev predndsky Paper no./Cislo
Specifické vlastnosti metalickych nanovrstev a jejich aplikace v aktivnich obalovych systémech 67

Specific properties of metallic nano-layers and their application in active packaging systems

Mikrovinné susceptory jsou v potravinarské obalové technologii vyuZivany vice nez 30 let. Komercné vyrabéné
susceptory sestavaji z PET nosiCe slabé metalizovaného hlinikem, ktery je zalaminovan do rozmérové a tepelné
stabilniho substratu. Tenkd kovova vrstva absorbuje ¢ast mikrovinné energie a slouZi jako tepelny zdroj plsobici
peceni potravin. Cilem prace bylo méreni elektrickych a optickych vlastnosti (zvlasté ploSného odporu a optické
absorbance) laboratorné ptipravenych Al susceptord, vyvozeni jejich vzajemnych vztah( a nalezeni optimalni tloustky
metalizace z hlediska maximalni absorpce mikrovinné energie. Soubor Al vrstev rizné tloustky (od pfiblizné 3 nm do
30 nm) byl pfipraven vakuovym napafovanim. Jak vyplynulo z mikroskopického a AFM pozorovani, vrstvy maiji
nehomogenni, dérovanou strukturu. PloSny odpor vrstev byl stanoven klasickou 4 bodovou metodou. Opticka
absorbance susceptord byla mérena UV/VIS spektrometrem Perkin ElImer Lambda 11 na vinové délce 626 nm. Soubor
vzorkd byl méfen v mikrovinném vinovodu pfi frekvenci 2,45 GHz a aplikovaném mikrovinném vykonu 1,8 mW. Bylo
zjisténo, Ze maximalni absorpci mikrovinné energie pti frekvenci 2,45 GHz vykazuji susceptory s optickou absorbanci
0,22.

Microwave suceptors have been used in food packaging technology more than 30 years. Commercially produced
susceptors consist of poly (ethylene terephthalate) film lightly metalized with an aluminium laminated onto a
dimensionally and thermally stable substrate. The thin metallic layer absorbs part of the microwave energy and serves
as heat source that provides browning and crisping to foods. The aim of our work was to test electrical and optical
properties (especially surface resistivity and optical absorbance) of laboratory prepared Al susceptors and to
determine the relationships between them and to find the optimum thickness of metallization from the point of view
of maximum microwave energy absorption in the film. Set of Al layers of varying thickness (from just about 3 to 30
nm) were deposited onto PET films by vacuum evaporation. Prepared susceptors have non-uniform, perforated
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structure as resulted from microscopic and AFM observation. DC surface resistivity was measured by classical four
point method. Optical absorbance of susceptors was measured by UV/VIS Spectrometer Perkin ElImer Lambda 11 at
the wave length 626 nm. A set of susceptors was tested in measurement waveguide at the frequency 2.45 GHz and
the applied microwave power of 1.8 mW. The maximum microwave energy absorption at 2.45 GHz was found to occur
in susceptor of optical absorbance of about 0.22
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Title of paper/Ndzev predndsky Paper no./Cislo
Elektricka vodivost polovodi¢ovych polymer/kovovych nanocasticovych kompozit 96

Electrical conductivity of semiconducting polymer/metal nanoparticles composites

Composites of non-conductive polymers with metal particle fillers are the object of study for decades because of their
useful applications in electronic industry, e.g. as resistors or recoverable fuses based on positive temperature
coefficient. The introduction of semiconductive polymers bearing a delocalized pi-electron system, and decreasing the
size of metal nanoparticles to nanometer scale brings together a new class of optoelectronic phenomena originating

in an interaction of plasmons with electronic states of a polymer. However, level of understanding of the mechanism
of electrical conductivity in such systems is still low. In this contribution we describe two polymer composites
consisting of semiconductive polymers poly(3-hexylthiophene) (P3HT) or poly(3-octylthiophene) (P30T), and gold
nanoparticles (NPs) with size ranging 5 - 10 nm. In such systems the electrical conductivity is influenced not only by
the concentration of the nanoparticles, their shape and bulk distribution, but in a large extent by the polymer
regioregularity, length of the polymer backbone and side chains, and thin film preparation techniques that influence
the morphology of the composite and polymer-metal nanoparticle interaction. The temperature dependence of
electrical conductivity was measured for various NPs concentration below the percolation threshold and data related
to the morphology determined from TEM imaging and optical spectra of the polymer. The electrical conductivity of
the composite depends exponentially on the interparticle distance. In neat polymers, the electrical conductivity
increases with temperature until 80 °C for P3HT and 70 °C for P30T, respectively, and then the conductivity decreases
upon the temperature increase. In composite systems, the transition temperature is shifted towards higher values. At
low temperature region we found that the conductivity obeys the thermally assisted tunneling model including
electron tunneling between nanoparticles through the polymer matrix and activation energy for charge carrier
transport. The activation energy, Ea, in pure polymers P3HTand P30T was 0.16 and 0.28 eV, respectively, and about
0.3 eV in both composites, independently on the concentration of Au nanoparticles.
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Title of paper/Ndzev predndsky Paper no./Cislo
Elektricka odezva spletenych siti mnohosténnych uhlikovych nanotrubic (buckypapers) 147

na deformaci
Electrical response of multiwall carbon nanotubes (MWCNT) “buckypaper” to deformation

Multi-walled carbon nanotubes entangled networks (MWCNT Buckypapers) were successfully prepared by filtration
method of MWCNT aqueous dispersions. Before filtration MWCNT tubes were dispersed by ultrasonication with help
of SDS as surfactant and n-amyl alcohol as co-surfactant. Polyurethane nanofibers, prepared by technology of
electrospinning and randomly deposited into form of membrane, were used as filtration mesh. SEM analyses of
prepared MWCNT Buckypapers demonstrate their original structure created from randomly entangled MWCNT tubes.
An additional analysis poses their porosity to be about 0.65 and their electrical conductivity about 22 S/cm. The
macroscopic conductivity of such 2D objects made of MWCNT tubes are primarily determined by the amount of
crossing and touching between individual tubes (weakened points). Deformation response onto pressurizing of such
2D objects leads to decreasing of specimen porosity followed by adequate increase in number of tubes touching and
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macroscopic conductivity. Such MWCNT Buckypaper structures are capable to pose as pressure sensors.
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Title of paper/Ndzev predndsky Paper no./Cislo
Casticové kompozity na bazi HA/TCP nanoéastic jako nahrady kostniho $tépu 114

Particulate composites based on nano HA/TCP particles for bone graft replacements

Composite materials have been developed for applications in the form of an intervertebral cage (for use in spine
treatment). The intervertebral cage is composed of a bearing cage made of PEEK and a composite core with the
surface contacting the bone surface and ensuring elastic linkage of two vertebral bodies, resulting in good adhesion to
the bone. Mechanical analysis of different kinds of particulate composites was performed. The effect of
hydroxyapatite and tri-calcium phosphate nanofiller volume fractions on the mechanical properties of particulate
composites was investigated.
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Title of paper/Ndzev predndsky Paper no./Cislo
Mikrosystémovy biosenzor vyuZivajici kfemennou ladicku, mikrovahy s kfemennym krystalem 150

a kiemikové raménko
Microsystem biosensor based on Tuning fork, Quartz Crystal Microbalance and microcantilever

Fast diagnosis of diseases or detection of their pathogens is in many cases crucial. For example, recognition of
antigens that could lead to sepsis would help to prepare an accurate therapy before patient's state is deteriorated.
Unique mechanical properties of microsystems provide sensors of very high sensivity, capable of detecting minute
mass or stress change. Thus, there is a need for functionalization of sensor's surface, enabling specific interaction with
selected antigens. This can be done in two processes. Firstly, by attaching aminothiols to gold coating or aminosilanes
to silicon dioxide surface of sensor, respectively, to produce self organized monolayer of molecules, capable of
transducing molecular interactions into sensors's mechanical response, that can be further converted into electrical
signal. Secondly, by attachment of specific antibodies, to provide selectivity. In our poster measurement setup for
characterization of different biosensors based on quartz tuning fork, silicon microcantilever, and quartz crystal
microbalance will be presented, including sample resonant curves of functionalized sensors.
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Vplyv spekacich prisad oxidov vzacnych zemin u nanokompozitov na baze Si3N4 105

Influence of rare-earth sintering additives in Si3N4 based nanocomposites

V tejto praci bol studovany Vplyv roznych spekacich prisad oxidov vzacnych zemin (La203, Sm203, Y203, Yb203 and
Lu203) na vyvoj mikrostruktiry a mechanické vlastnosti Ziarovo lisovanych Si3N4+SiC nanokompozitov. Lomova
hazevnatost kompozitnych materialov bola nizsia ako u monolitov, a to z dévodu jemnejsej mikrostruktary, a tym z
dovodu mensieho poc¢tu mechanizmov zhlGZevnatenia sledovanych pocas Sirenia trhlin. Stihlost zfn sa zvy3ovala s
klesajucim idbnovym polomerom katidnov prvkov vzacnych zemin u monolitnych ako aj kompozitnych materialov.
Vybodenie trhlin bolo pozorované Castejsie u materiadlov s vys$sou Stihlostou zfn, ¢o bolo aj pri¢inou zvysenej lomovej
hlZevnatosti. Pevnost oboch skupin studovanych materidlov sa zvySovala s klesajucim idnovym polomerom prvkov
vzacnych zemin. Vyrazne zvy$ena odolnost proti teCeniu bola pozorovana bud v pripade nanokompozitnych
materialov alebo u materialov s mensou velkostou katiénu RE3+.
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Influence of various rare-earth oxide sintering additives (La203, Sm203, Y203, Yb203 and Lu203) on the
microstructure and mechanical properties of hot-pressed Si3N4+SiC nanocomposites have been investigated. Fracture
toughness of composites was lower than of monoliths due to the finer microstructures and due to fewer amount of
toughening mechanisms during the crack propagation. Aspect ratio of the Si3N4 grains increased with decreasing ionic
radius of rare-earth both in monolithic Si3N4 and in Si3N4+SiC composites. Materials with higher aspect ratio of the
Si3N4 grains exhibited crack deflection more frequently compared to the Si3N4 doped with lower aspect ratio, which
was responsible for the higher fracture toughness. Flexural strength of both kinds of investigated materials increased
with decreasing ionic radius of rare-earth elements. Significantly improved creep resistance was observed in case
either of composite materials or materials with smaller ionic radius of RE3+.
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Funkcionalizované magnetické nanocastice pre cieleny transport lieciv 76

Functional magnetic nanoparticles for targeted drug delivery

LieCenie pomocou lie¢iv ma tie nevyhody, Ze su distribuované do celého organizmu. Lie¢ivo moZe zasiahnut nielen
patologicku oblast, ale aj zdravé bunky. Jednou z moZnosti odstranenia tychto vedlajsich Gcinkov je cieleny transport
lieciv. Tento prispevok patri do oblasti magnetického cieleného transportu lieciv, konkrétne ide o pripravu novych
liekovych foriem, ktoré obsahuju magneticky znacené protizapalové liecivo indometacin, a druhym je protirakovinové
lie€ivo taxol,. Vo vode tazko rozpustny indometacin ako protizapalové lie¢ivo bol spolu s magnetickymi nanocasticami
metddou nanoprecipitacie uzavrety do biodegradovatelného poly(D,L-lactide) polyméru (PLA). Zistoval sa vplyv pH
kvapalnej fazy pri uzatvarani lieCiva a maximalna koncentrdcia magnetickych nanocastic vo vnutri polyméru. Pri popise
uvolfiovania indometacinu z nanosfér bol zahrnuty proces rozpustania a diftzie. Daldim $tudovanym lie¢ivom bol
taxol. Taxol je doélezitym Sirokospektralnym protirakovinovym lieCivom. Spolu s biokompatibilnou magnetickou
kvapalinou bol uzavrety do Poly-D,L-lactide-co-glycolide (PLGA) nanosfér pomocou modifikovanej nanoprecipitacnej
metddy. Ndsledne boli vySetrované ich magnetické vlastnosti. Pomocou transmisnej elektronovej mikroskopie a
skenovacej elektrénovej mikroskopie bola uréend morfoldgia a distriblcia pripravenych nanosfér. Nanosféry mali
velkost 250 nm a boli gulovitého tvaru. Infradervend spektroskopia potvrdila uzavretie magnetickych nanocastic a
lieciva do PLA alebo PLGA polyméru.

Tato praca bola podporend projektmi VEGA ¢. 0077, APVV-0509-07, NFP26220120021

This contribution is focused on describing synthetic routes for the preparation methods of magnetic nanoparticles
useful for biomedical applications as a drug carrier. The major disadvantage of most chemotherapies is that they are
relatively non-specific. The therapeutic drugs are administered intravenously leading to general systemic distribution,
resulting in deleterious side-effects as the drug attacks normal, healthy cells in addition to the target tumour cells.
Drug targeting, i.e. predominant drug accumulation in the targeted zone may resolve these problems. In magnetically
targeted therapy, a cytotoxic or anti-inflammatory drug is attached to a biocompatible magnetic nanoparticle carrier.
In this contribution we will discuss two types of drugs one Indomethacin, anti-inflammatory drug and second an
anticancer drug taxollndomethacin, a poorly water-soluble anti-inflammatory drug and magnetic nanoparticles, were
encapsulated in biodegradable poly(D,L-lactide) (PLA) polymer by the nanoprecipitation method. The influence of
aqueous phase pH on drug loading and maximum concentration of magnetic particles inside the polymer was
investigated. Drug release from the nanospheres was studied by external sink method. The diffusion and dissolution
models were applied to the description of Indomethacin release from nanospheres. Taxol, as an important
anticancer drug, was chosen for its significant role against a wide range of tumours. The poly-D,L-lactide-co-glycolide
(PLGA) nanospheres loaded with biocompatible magnetic fluid and anticancer drug taxol were prepared by a modified
nanoprecipitation technique and investigated their magnetic properties. The morphology and particle size
distributions of the prepared nanospheres were investigated by transmission elektron microscopy and scanning
electron microscopy and showed a spherical shape of prepared nanospheres with size 250 nm. Infrared spectroscopy
confirmed incorporation of magnetic particles and drug into the PLA or PLGA polymer.

This work was supported by VEGA No. 0077, APVV-0509-07, NFP 26220120021
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Liposomy s velkou skladovaci kapacitou pro paclitaxel: charakterizace a in vivo 142

protirakovinny efekt proti B1L6F10 mySimu melanomu
Liposomal formulation of a-tocopheryl maleamide: In vitro and in vivo toxicological profile and
anticancer effect against spontaneous breast carcinomas in mice

The vitamin E (VE) analogue a-tocopheryl succinate (a -TOS) is an efficient anti-cancer drug. Improved efficacy was
achieved through the synthesis of 1 -tocopheryl maleamide (o -TAM), an esterase-resistant analogue of a-tocopheryl
maleate. In vitro tests demonstrated significantly higher cytotoxicity of u -TAM towards cancer cells (MCF-7, B16F10)
compared to a -TOS and other analogues that are prone to esterase-catalyzed hydrolysis. However, in vitro models
demonstrated that a -TAM was cytotoxic to a variety of non-malignant cells (e.g. lymphocytes and bone marrow
progenitors). Thus we developed lyophilised liposomal formulations of both a-TOS and a-TAM to solve the problem
with cytotoxicity of a-TAM, as well as the low solubility of both drugs. These formulations were tested in various
mouse cancer models (hollow fiber implants, spontaneous breast carcinomas). Remarkably, no acute toxicity nor
immunotoxicity were detected with the in vivo liposomal formulations of a -TAM, and yet this formulation
significantly reduced the growth of cancer cells in hollow fiber implants (50- 70% reduction of growth). Moreover,
liposomal formulation of o -TAM and a -TOS each prevented the growth of tumours in transgenic FVB/N c-neu mice
bearing spontaneous breast carcinomas. Liposomal formulation of a -TAM demonstrated anti-cancer activity both in
vitro and in vivo at 1/10 the concentration of comparable a -TOS formulations. Thus, the liposomal formulation of a -
TAM preserved its strong anti-cancer efficacy while eliminating the in vivo toxicity found of the free drug applied in
DMSO. Liposome-based targeted delivery systems for analogues of vitamin E are of interest for further development
of efficient and safe drug formulation for clinical trials.

Acknowledgement: This work was supported by grants: grant No. MZE 0002716202 and KAN 200520703 AVCR
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Nanokrystalicky Col-xZnxFe204 jako tepelny prostfednik pro magneticka hypertermia 85

Nanocrystalline Col-xZnxFe204 as heat mediator for the magnetic hyperthermia

In searching of a suitable material for the magnetic fluid hyperthermia the nanoparticles of zinc-substituted cobalt
ferrite Col-xZnxFe204 in a selected range of 0.5 < x < 0.7 were investigated. The study was aimed on an adjustment of
their magnetic parameters, i.e. Curie temperature, magnetization and coercivity to the values assuring simultaneously
a reasonable heating efficiency and the self-controlled heating mechanism in the range of ~ 40 - 60 °C. The samples
were obtained by a co-precipitation method using ammonium hydroxide as the precipitating agent and subsequent
annealing at temperatures 400 °C, 500 °C and 550 °C. The XRD analysis revealed single-phase composition of the
samples with cubic spinel structure and gradual increase of the mean size of nanoparticles of 4, 14 and 23 nm with
increasing annealing temperature.

The dc magnetic study including zero-field-cooled (ZFC) and field-cooled (FC) measurements in the temperature range
of 4.5 - 550 K showed successive ferrimagnetic - superparamagnetic - paramagnetic transitions, characterized for the
nanoparticles of the size 23 nm and the composition of x = 0.7, 0.6 and 0.5, respectively, by the blocking temperatures
TB = 139, 210, 282 K and Curie temperatures Tc = 216, 317 and 410 K, respectively. Simultaneous increase of the
magnetization appears, as it is demonstrated by the room temperature values of 61000 kA/m ~ 16.5, 35.8 and 55.8
A'm2-kg-1. The power losses of the sample Co00.4Zn0.6Fe204 with the mean size of 24 nm measured at constant
amplitude of the ac field for Hmax= 24 kA'm-1 and v =100 kHz showed the heating power of 19.4 W-g-1 at 283 K
descending to 14.5 W'g-1 at 293 K.

In order to obtain colloidally stable non-toxic suspension the spinels magnetic cores were coated by silica shell. TEM
evidenced well dispersed nanoparticles covered by about 20 nm silica shell. Silica character of the shell was confirmed
by IR spectra. The colloidal stability was investigated by DLS including the hydrodynamic size measurement.

The support by projects GAAV KJB100100701 and ASCR KAN200200651 is gratefully acknowledged.
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Syntéza a charakterizace nanocastic manganatého perovskitu obalenych oxidem kfemicitym 84

Synthesis and characterization of silica coated manganese perovskite nanoparticles

Nanocastice manganatého perovskitu Lal-xSrxMnO3 predstavuji unikatni jddra vhodna pro biolékarské aplikace,
zejména pro magnetickou fluidni hypertermii a magnetické rezonancni zobrazovani (MRI). Tyto materiadly se vyznacuji
nastavitelnou hodnotou Curieovy teploty Tc a vysokymi specifickymi tepelnymi ztratami. Adjustace hodnoty Tc
zamezuje lokalni prehrati béhem magneticky indukované hypertermie, zatimco tepelny ucinek zplsobuje poskozeni
rakovinnych bunék pti nizké koncentraci nanocastic. Mimoto, hodnota T2 relaxivity znacné prevysuje hodnoty relaxivit
u nanodastic oxidl Zeleza, coZ ukazuje na mozné poutziti v MRI. Nanocastice Lal-xSrxMnO3 byly pfipraveny metodou
sol-gel, po niZz nasledovalo tepelné a mechanické zpracovani. Byly studovany magnetické vlastnosti produktl v
souvislosti se slozenim, velikosti ¢astic a jejich morfologii. Obalenim do oxidu kifemicitého za pouziti tetraethoxysilanu
(TEOS) a naslednou separaci urcité velikostni frakce byly ziskany koloidné stabilni suspenze, které byly
charakterizovany mérenim zeta potencialu, hydrodynamické velikosti, elektronovou mikroskopii a IR spektroskopii.

U stabilnich produkt( byly dale provedeny méreni stfidavych hystereznich ztrat, méreni ohfevu ve stfidavém poli a
relaxometrické studie. Kvali moZnosti funkcionalizovat obalené nanocastice byl optimalizovan postup, v ném? je
pouzito smési TEOSu a 3-aminopropyltriethoxysilanu. Testy viability, nezbytné pro moiné poutziti obalenych
nanocastic, byly provedeny na mezenchymalnich kmenovych bunkach krys, lidkych fibroblastech a Hela bunkach.
Internalizace nanocastic byla potvrzena fluorescenéni mikroskopii bunék inkubovanych v ¢asticich obalenych vrstvou
oxid krfemicitého a dalsi vrstvou modifikovanou fluoresceinem. Experimenty s magnetickym bunéénym znacenim
potvrdily vysoké kontrasty dokonce i pti nizké koncentraci nanocastic.

The manganese perovskite Lal-xSrxMnO3 nanoparticles represent unique magnetic cores suitable for biomedical
applications, particularly for magnetic fluid hyperthermia and magnetic resonance imaging (MRI). These core
materials are characterized by tunable Curie temperature Tc and high specific power losses. The adjustment of Tc
rules out the risk of local overheating during the magnetically induced hyperthermia while high heating efficiency
causes damage of cancer cells at low concentration of the nanoparticles. Moreover, the T2 relaxivity sharply exceeds
the values reported for iron oxides nanoparticles thus indicating the potential for MRI. The Lal-xSrxMnO3
nanoparticles were synthesized via sol-gel procedure followed by thermal and mechanical treatment. Their magnetic
properties were studied in relation to composition, size of the particles and the morphology. The silica encapsulation
using tetraethoxysilane (TEOS) and subsequent size fractionation provided colloidally stable suspensions characterized
by zeta potential and hydrodynamic size measurements, electron microscopy and IR spectroscopy. The stable
products were further investigated by ac hysteresis loops, magnetic heating experiments in ac field and relaxometric
studies. In order to enable functionalization of the coated nanoparticles, another procedure involving the use of a
mixture of TEOS and 3-aminopropyltriethoxysilane was optimized. The viability tests necessary for potential use of
silica coated particles were carried out on rat mesenchymal stem cells, human fibroblasts and Hela cells. The
internalization of the particles was confirmed by fluorescence microscopy of the cells incubated with silica coated
particles with shell sublayer modified by fluorescein. Finally, magnetic cell labelling experiments revealed high
contrasts even at low content of the agent.
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Vertikalné usporadané nanostruktury pro elektrochemické senzory 113

Vertically aligned nanostructures for electrochemical sensors

Vytvoreni ¢lenitého povrchu je velice duleZité pro efektivni zvétSeni aktivni plochy mikrosenzoru, protoZe tim vzrista

jeho citlivost. Tohoto zvétSeni Ize dosdhnout rlznymi zplsoby, ale nejjednodussi a nejméné nakladnou technologii je

metoda elektrodepozice pomoci masky. Tato metoda ma dvé faze: vyroba masky z Al203 pomoci anodické oxidace,

pres kterou lze nanostruktury vytvaret, a nasledny rlist samotnych nanostruktur galvanickou a chemickou

depozici.Elektrodepozice spociva v tom, Zze se kov deponuje na vodivou vrstvu (tvofici katodu) skrz nanopodry a
111



2009
;’I‘\IANOCON 20. - 22. 10. 2009, Roznov pod Radhostem, Czech Republic, EU

vynechdva oblasti pokryté nevodivou Al203 maskou. Po rozpusténi masky ve vhodném roztoku (napf. NaOH) zdstanou
samotné nanostruktury.

The creation of an indented surface is essential for an effective enlargement of the active area of microsensors. The
enlargement leads to a significant increase in the microsensor sensitivity. The enlargement can be accomplished in a
number of ways but the most simple and low-cost technology is the template-based electrodeposition method. The
method consists of two phases. At first, the Al203 template is made by anodic oxidation, which the nanostructures
are formed through and then the nanostructure formation by galvanic and chemical depostion. Electrodeposition
repose on the metal deposition on the conductive substrate (representing cathode) leaving the insulant Al203
template. After that the template dissolved in a suitable dissolvent (e.g. NaOH) the nanostructured surface is
obtained.
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Spojeni Amphotericinu B s funkcionalizovanymi Amino/Carboxyl uhlikovymi trubicemi jako systém 118
dodavky léciv
Amphotericin B conjugation to amino/carboxyl functionalized carbon nanotubes as drug delivery systém

Currently carbon nanotubes are considered as new alternative and efficient tools for biological applications, especially
for transporting therapeutic molecules. However, pristine CNTs are completely insoluble in all solvents and this will be
a hindrance for their biological applications; consequently, functionalization of these nanostructures is a key step
towards their technological applications, as it can improve substantially their solubility and biocompatibility profile;
for this purpose, in this study, we first report two functionalization approaches which are widely employed for
modification of CNTs: Amino-functionalized and Carboxyl-functionalized nanotubes. FTIR results prove the functional
groups introduced by these reactions to CNx MWNT. Results show three types of functional groups on the CNx
MWNT: hydroxyl groups (3429 cm-1), carboxyl groups (1714cm-1), and carbonyl groups (1571). In the FTIR spectrum
of the oxidized CNTs, the peak at ~1714cm-1 is attributed to the C=0 stretch of the carboxylic group (Carboxyl-
functionalized). Because these functionalized carbon nanotubes display low toxicity and are not immunogenic, and
also are able to cross the cell membrane, they will be further used to deliver their cargos to cells and organs. Following
this goal, we chose amphotericinB (AmB) as a drug. AmB is considered to be the most effective antibiotic in the
treatment of chronic fungal infections. However, the drug is highly toxic to mammalian cells. Since functionalized CNTs
display low toxicity and are not immunogenic, we coupled f-CNTs to AmB in order to improve the efficacy of this drug.
The introduction of AmB to CNTs has clearly been confirmed through UV/Vis Spectrum measurements.

Authors/Autori
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NANOSIGHIT

Count, Size and Visualise Nanoparticles

SIZE & COUNT
NANOPARTICLES

SINGLE PARTICLE RESOLUTION
& SENSITIVITY

DIRECT & LIVE VISUALISATION
OF PARTICLES IN SUSPENSION

DETAILED INSIGHT INTO
SAMPLE DISPERSIONS

seeing is believing www.nanosight.com \;L/é




