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Uplatnenie vysledkov projektu

Vdaka moznosti rychlej chemickej analyzy vysledky vyskumu najdu uplatnenie najma pri
zvysSovani kvality zivota spolo€nosti formou zlepSenia zivotného prostredia. Dosiahnuté
vysledky velkou mierou prispeju k bezpeénosti pracovného prostredia v priemyselnej vyrobe
vyuzivajlcej toxické materialy. DalSou oblastou uplatnenia vysledkov vyskumu je medicina
a farmaceuticky priemysel.

CHARAKTERISTIKA VYSLEDKOV

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

Délezitym vysledkom potrebnym pre uspesné rieSenie detekcie taZzkych kovov na
diamantovych a diamantu podobnych elektrédach bolo vybudovanie moderného
automatizovaného pracoviska a optimalizacia merania senzorov. Optimalizovali sme
depoziciu bizmutu, dizku depozicie analytu, analyzovali sme vplyv amplitidy pulzov pre
SWASYV (square wave anodic stripping voltammetric technique) a vplyv narastu potencialu
SWASV. Navrhli a skonStruovali sme unikatne zariadenie pre depoziciou diamantovych
vrstiev metédami HF a MW CVD. Po dbékladnej optimalizacii pripravy elektrickych kontaktov
na diamantovych vrstvach sme naprasovanim a Standardnym litografickym procesom
pripravili vysoko kvalitné ohmické kontakty za pouZzitia troj-kombinacie kovov Ti/Pt/Au.
Dosiahnuté experimentalne vysledky plazmového leptania kremika a kovovych vrstiev pri
priprave ohmickych kontaktov, ako aj samotné leptanie D a DLC vrstiev vykazuju dobru
reprodukovatelnost’ procesov a dostatoéné moznosti nastavenia ich parametrov. Diamantové
a diamantu podobné vrstvy sme okrem dusika a boru dopovali aj kovmi (Cu, Al, Ni), &im
vyrazne rastla ich vodivost. Vytvorené elektrody dosahuju parametre citlivosti a detekéného
limitu pouzitelné v praxi. V porovnani s inymi detek&nymi materiadlmi dosahuju nase elektrody
dobré vysledky. NaSe dalSie navrhy smeruju k realizacii elektrod s plochou radovo 10 - 100
pm, pri ktorej predpokladame d'alSie zvySenie citlivosti a detekéného limitu. NajvysSie
povolené koncentracie kovov vypustanych z priemyselnej vyroby do povrchovych vod su
stanovované podfa typu vyroby a pohybuju sa v rozmedzi desatin az jednotiek mg/I. Tieto
koncentracie su vysoko nad detekénym limitom nasSich elektrod.

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

Important result necessary for successful solving of heavy metals detection on diamond and
diamond-like carbon electrodes was a set up of a modern, automated work place as well as
optimization of sensor measurement. We optimized deposition of bismuth and length of analyt
deposition; and analyzed effect of pulse amplitude on SWASV (square wave anodic stripping
voltammetric technique) and effect of SWASV potential gain. We proposed and constructed
unique apparatus for deposition of diamond layers by HF and MW CVD methods. After
precise optimization of electric contacts preparation on diamond layers we have prepared by
sputtering and standard lithographic process high-quality ohmic contacts using triple
combination of Ti/Pt/Au metals. Reached experimental results of plasmatic etching of silicon
and metal layers at preparation of ohmic contacts as well as D and DLC layers etching itself
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show good process reproducibility and adequate possibilities for parameters adjustment. D
and DLC were next to nitrogen and boron doped by metals (Cu, Al, Ni) which markedly raised
its conductivity. Prepared electrodes reach sensitivity and detection limit parameters
applicable in praxis. In comparison to other detection materials our electrodes gain
reasonable results. Our other proposals aim at realization of electrodes with area
approximately 10-100 ym where we do not suppose any further raise of sensitivity and
detection limit. Highest accepted concentrations of metals emitted from industrial manufacture
into surface water are determined according to type of manufacture and reach tenths to ones
mg/l. These concentrations are high above detection limit of our electrodes.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
doc. Ing. Marian Vesely, PhD doc. RNDr. Gabriel Juhas, PhD
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