l ' ﬁ PV v Agentira na podporu vyskumu a vyvoja
v

Formular ZK

Zavereéna karta projektu

Nazov projektu Evidenc¢né cislo projektu APVV-15-0540

Zhodnotenie druhotnych surovin pre materialy s vyuzitim v extrémnych podmienkach

Zodpovedny riesSitel doc. Ing. Miroslav Hnatko, PhD.
Prijemca Ustav anorganickej chémie SAV

Nazov pracoviska, na ktorom bol projekt rieSeny

Ustav anorganickej chémie Slovenskej akadémie vied

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Dipartmento di Ingegneria Industriale Universita degli Studi di Padova, Taliansko

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu
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Upgrading the glassy slag from waste disposal by thermal plasma treatment. Waste
Management, ISSN 0956-053X, 2018, vol. 78, LAZAR, Marian - HNATKO, Miroslav -
SEDLACEK, Jaroslav - CARNOGURSKA, M. - BRESTOVIC, Tomas. p. 173-182.
Vysokoteplotné technoldgie spracovania odpadu Azbest a popolcek/ Marian Lazar, Maria
Carnogurska, Tomas Brestovi¢ - 1. vyd. - Ko$ice : Technicka univerzita v KoSiciach - 2018. -
201 s.

ISBN 978-80-553-2756-3.

Glass-ceramic foams from alkali-activated vitrified bottom ash and waste glasses. Applied
Sciences, ISSN: 2076-3417, Vol. 10, Issue 16, 2020, HUJOVA, M.* - MONICH, P.R. -
SEDLACEK, J. - HNATKO, M. - KRAXNER, J. - GALUSEK, D. - BERNARDO, E. Article
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Uplatnenie vysledkov projektu

V sucCasnosti nie su vysledky aplikované do praxe. V désledku pandemickej situacie boli
aktivity spojené s prevadzkovymi testami navrhnutych technolégii spracovania druhotnych
surovin pozastavené. V buducnosti sa vSak pocita s overenim a zhodnotenim ekonomicke;j
vyhodnosti spolu s enviromentalnymi vplyvmi.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)
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V ramci identifikacie odpadov ako potencialneho zdroja druhotnej suroviny bola vytvorena
datbazy udajov o existencii druhotnych surovin (z vyroby ferozliatin, magnezitu,
elektrarenského popol€eka, spalovne komunalneho odpadu, vyroby Zeleznych a
nezeleznych kovov). Ziskané udaje o odpadoch vyrazne posuvaju moznosti ich riadeného
vyuzitia ako druhotnych surovin, technoldgiu Upravy je mozné na zaklade tychto poznatkov
rychlejSie vyselektovat a nastavit’ procesné parametre.

V ramci projektu boli navrhnuté postupy upravy druhotnych surovin, vhodnou kombinaciou
surovin pochadzajucich z odpadovych prudov produkcie ferozliatin a oceli boli pripravené
materialy s in-situ vytvorenymi €asticami SiC a keramicko-cementovych kompozitov.
Rovnako boli pripravené porovité materialy s pouzitim najma surovin vo forme popoléeka a
uletov. VSetky uvedené technoldgie spracovania boli navySe optimalizované z pohladu
znizenia ekologickej zataze. Pri redlnom posudeni moznosti spracovania takychto,
ZloZenim Sirokospektralnych, surovin sa javi ako ich najvhodnej3ia aplikacia v stale sa
rozvijajucom stavebnom priemysle pri vyrobe vysokopevnych fahéenych beténov a
stavebnych materialov s pridanou hodnotou spojenou so znizenim energetickej naro¢nosti a
produkcie emisii. Vysoko potencialna sa javi aj aplikacia pérovitych materialov
(pripravenych pri nizkych energetickych nakladoch) pri filtracii, resp. ako nosi¢a reakénych
katalyzatorov pracujucich pri extrémnych podmienkach. Navrhnuté pristupy zvysenia
pridanej hodnoty druhotnych surovin boli konzultované s producentami tycho surovin, resp.
s potencialnymi spracovatelmi, tato komunikacia a spolupraca prebieha nadalej aj po
ukonceni projektu.

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

Database of the possible or available secondary raw materials (from the production of
ferroalloys, magnesite, power plant ash, municipal waste incinerators, and production of
ferrous and non-ferrous metals) has been created. The obtained data on waste significantly
shift the possibilities of their controlled use as secondary raw materials, technologies can be
briefly selected on the basis of this knowledge and change process parameters of recovery,
upgrading etc.

Within the project, novel processing procedures for the treatment of secondary raw
materials were developed. Based on the suitable combinations of raw materials from
ferroalloy and steel production, there was able to prepare materials with in-situ formed SiC
particles and ceramic-cement composites. Porous materials were also prepared using
mainly raw materials in the form of fly ash and dusts. In addition, all the mentioned
processing technologies have been optimized from the point of view of reducing the
ecological burdens. When realistically assessing the possibilities of processing, composition
of broad-spectrum raw materials, it seems to be their most suitable application in the ever-
evolving construction industry in the production of high-strength lightweight concrete and
building materials with added value associated with reduced energy intensity and emissions.
The application of porous materials in filtration (prepared by low energy and low costs
technology) or as a support for reaction catalysts operating under extreme conditions seems
to be also promising. The proposed approaches increase the added value of the secondary
raw materials and were consulted with the producers of those raw materials or potential
processors. This communication and cooperation still continues despite the fact of end of
the project.
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