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Uplatnenie vysledkov projektu

Uplatnenie vysledkov sa odraza v pocte citacii; publikované prace s podporou projektu
APVV 14-0891 maju k dnesku 29 citacii (WoS) v ¢asopisoch kategérie ADC.

Budeme pokracCovat v rieSeni problematiky rozpracovanej v projekte 14-0891.

Nadviazali sme spolupracu s prof. Sivakumar Manickam-om (University of Nottingham
Malaysia), ktorej vysledkom je navrh na projekt “A high-precision Fullerene (C60) - tungsten
oxide (WO3) nanobiosensor for the non-invasive detection of acetone in human exhaled
breath” podany grantovej agenture v Malajzii (Kementerian Pendidikan Malaysia).

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

» Senzor deformacie s parametrom az cca 60 000 [1];

» Senzor aceténovych par v oblasti sub-ppm na baze nanocasticovych vrstiev Fe203;
odozva senzora cca 7 % pri 500 ppb aceténovych par vo vzduchu [10.1088/1742-
6596/939/1/012009];

* Vypracovany teoreticky ramec pre mechanizmus transportu naboja pri aplikacii metédy
ER-EIS urcujucej hustotu stavov (DOS) [3] a stanovena DOS pre niektoré univerzalne tenké
vrstvy (nanokompozity) [4];

* "Ockovanie polymérnych retazcov z povrchu" za uéelom pripravy hybridnych ¢astic s
réznou hrubkou a chemickou Strukturou polymérneho obalu sa Studovalo na réznych
(nano)Casticiach [2,5,6]. Tento typ modifikacie bol vdak neuspesny pri modifikacii povrchu
nanocastic oxidov Zeleza;

* Pre nanocastice oxidov zeleza sa pouzilo ,O¢kovanie polymérov na povrch". Pripravilo sa
niekolko polymérov s réznymi dizkami, ktoré boli pouZité ako surfaktanty nanogastic so
zdmerom ovladat efektivnu velkost nanocastic pri zachovani velkosti vlastnej nanocastice
[7, 8];

* Priprava vysoko usporiadanych nanocasticovych monovrstiev s roznymi medzi€asticovymi
vzdialenostami na plochach s mezoskopickymi rozmermi dosiahnutymi pomocou réznych
polymérnych molekul v ulohe surfaktantu [7];

* UrCenie jemnej Struktury Ramanovho spektra WO3 umoznujucej priradenie vinoctov
réznym krystalografickym fazam WQO3 [publikacia v priprave];

» Syntéza nanoc¢astic WO3 dotovanych chrémom s vy$8im obsahom nizkoteplotnej fazy € a
vymedzenie zvySenej teplotnej stability nanocastic WO3 v porovnani s objemovym WO3
[publikacia v priprave];

* Pri pracovnych podmienkach senzora (t > 300°C) acetén na povrchu Fe203 chemisorbuje
[publikacia v priprave].

* VVysoka odozva predzihaného AlI203 na acetdn pri izbovej teplote [publikacia v priprave].

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

» Strain sensor with the gauge factor (strain-resistance transduction) as high as of ca 60 000
[1];

» The sensor of acetone vapours in the sub-ppm range based on iron oxide nanoparticle
(NP) layers, the response about 7% to 500 ppb acetone vapours in dry air [10.1088/1742-
6596/939/1/012009];

* The theoretical background of the charge transport mechanism taking place in the ER-EIS
method for mapping the electronic density of states (DOS) was elaborated [3], the
application of the method was demonstrated for an universal thin film system [4];

* “Polymer chains grafting from surface” method was studied for purpose of preparation of
various hybrid nanoparticles with diverse thickness and chemical structure of polymer
surfactants [2,5,6]. The way was found improper for the surface modification of iron-oxide
NPs;

Formular ZK, strana 2/3



* “Polymer chains grafting onto surface” method was studied and employed for iron-oxide
NPs; a few polymers with distinct length were prepared and employed in the role of a
surfactant with aim to control the effective size of NPs with its core size retained [7, 8];

* Preparation of highly ordered nanoparticle monolayers with distinct interparticle distances
over mesoscopic areas achieved by means of various polymer surfactants [7];

* The determination of fine structure of Raman spectrum of WO3 nanoparticles enabling
association of newly emerged Raman shifts to particular crystallographic phase of WO3
[publication in preparation];

* Synthesis of chromium-doped WO3 nanoparticles enriched with the low-temperature
phase € and determination of temperature interval for the preserved (phase) mixing ratio
[publication in preparation];

» Upon working conditions of the sensor (t>300°C), acetone molecule chemisorbs on Fe203
surface [publication in preparation].

* High response of pre-annealed AlI203 to acetone vapours measured at RT [publication in
preparation].
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