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Uplatnenie vysledkov projektu

Hydrolyzaty lignocelulézovych materialov su atraktivne substraty z pohladu ekonomiky
procesu pre ich biotechnologické zhodnotenie pomocou tukotvornych mikroorganizmov
syntetizujucich bioaktivne polynensytené mastné kyseliny. Biotechnologicka
biotransformacia hydrolyzovanych lignocelul6zovych materialov je tak vyznamnym
prispevkom k rieSeniu problému spracovavania agroindustrialnych odpadov prirodzenou
cestou.

Vysledky Studii publikovanych vo svete naznacuju, Ze zuzitkovanie biomasy selektivnymi
katalytickymi konverznymi procesmi rychlo napreduje a ma v su€asnosti obrovsky potencial.
Nami ziskané vysledky Studia priniesli nové poznatky a prispeli k hibSiemu pochopeniu
problematiky katalytickej transformacie lignocelulézy na vybrané reakéné produkty za
pritomnosti réznych typov nanoStrukturovanych katalyzatorov. Ukézalo sa, Ze vzhfadom na
nedostatok a vysoku cenu fosilnych zdrojov by uvedené procesy mohli byt v budicnosti
alternativnym spésobom vyroby priemyselne vyznamnych latok nezavislych od
petrochémie.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
(max. 20 riadkov)

Biotechnologicka ¢ast projektu bola orientovana na pripravu hydrolyzovanych
lignocelul6zovych materidlov (hydrolyza kysla, zasadita a enzymaticka) a na ich
biokonverziu tukotvornymi mikroorganizmami syntetizujucich atraktivne lipidy. Slama a
smrekové piliny sa po optimalizacii hydrolyzy a kultivacnych podmienok javia ako
potencialne substraty pre ich biotechnologické zhodnotenie a biotechnologicku produkciu
biologicky aktivnych polynenasytenych mastnych kyselin pomocou niz$ich viaknitych hub.
Ciele chemickotechnologickej ¢asti projektu boli orientované na selektivhu frakcionaciu
biomasy ako aj na naslednu selektivnu konverziu derivatov hemiceluléz a celulézy. Cast
vyskumu bola orientovana aj na vyvoj selektivnej katalytickej premeny bioetanolu na
butadién. Studovali sarézne typy materidlov so $truktdrou na trovni nanogastic, ktoré nasli
uplatnenie ako aktivne a selektivne katalyzatory na transformaciu lignocelulézy na cenné
chemikalie, ktoré sa doteraz vyrabaju na petrochemickej baze. Cielenou zmenou spdsobu a
podmienok pripravy katalyzatorov, ich modifikaciou a pouzitim nosi¢ov s rozdielnymi acido-
bazickymi vlastnostami sme dokazali ovplyviiovat' ich katalytické vlastnosti s ciefom ziskat
pozadované reakéné produkty. Charakterizaciou pripravenych materialov a $tudiom vztahu
Struktura vs. ucinnost katalyzatorov sme prispeli k hibSiemu pochopeniu problematiky
katalytickej transformacie lignocelul6zovych materialov na Ziadané chemikalie. Mnohé
nanoS$trukturované katalyzatory v Studovanych procesoch preukazali stabilitu a vysoku
katalyticku ucinnost, €¢im sme ziskali pozadované cenné produkty s vysokou selektivitou.

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

Biotechnological part of the project has been focused on preparation of hydrolyzed
lignocellulosic materials (acidic, basic, and enzymatic hydrolysis) and on their bioconversion
by oleaginous microorganisms synthesizing attractive lipids. Straw and spruce sawdust after
optimization of their hydrolysis and cultivation conditions appear to be as potential
substrates for their biotechnological evaluation and biotechnological production of
biologically active polyunsaturated fatty acids by lower filamentous fungi.

The goals of the chemical-technological part of the project were focused on selective
fractionation of biomass as well as subsequent selective conversion of hemicellulose and
cellulose derivatives. Part of the research was also focused on development of selective
catalytic conversion of bioethanol to butadiene. Different types of materials with structure at
the nanoparticle level have been studied and found applications as active and selective
catalysts for the transformation of lignocellulose into valuable chemicals, which until now are
produced on a petrochemical basis. By targeted changing the method and conditions of
preparation of catalysts, their modification and using supports with different acid-base
properties, we were able to influence their catalytic properties to obtain the desired reaction
products. By characterizing the prepared materials and studying the relationship between
structure vs. performance of catalysts, we contributed to a deeper understanding of the
issue of catalytic transformation of lignocellulosic materials into desired chemicals. Many
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nanostructured catalysts in the studied processes demonstrated stability and high catalytic
efficiency, thereby obtaining the desired valuable products with high selectivity.

Formular ZK, strana 3/3



