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Uplatnenie vysledkov projektu

Vysledky vyskumu su vyuzitelné pri vyvoji pilotnej jednotky na spracovanie odpadného
ligninu z bylinnej biomasy (pSenicna slama, kérovie z kukurice) ako zdroj frakcie cyklanov a
aromatov pre buduce udrzatelné letecké paliva. V roku 2025 by mali vyrobcovia leteckych
paliv v EU pridavat minimalne 2% takych zloZiek do leteckych paliv.

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

Vyskumom bolo podrobne analyzované zloZenie suroveho ligninu, ktory vznika pri pilotnom
projekte rozkladu pSeni¢nej slamy technoldgiou parnej explozie pri vyrobe bioetanolu.
Surovy lignin obsahoval zvySku cukrov, popol a nezanedbatelny podiel nepremennej
celulézy, hemiceluldzy a Casti proteinov. Tieto latky vyznamnym spésobom ovplyvriuju
zloZenie produktov depolymerizacie a nasledného upgradingu produktov depolymerizacie.
Pre vyrobu paliv je vhodnejSie surovy lignin vyCistit, ale to zvySuje naklady na jeho
spracovanie. Z testovanych katalyzatorov su na depolymerizaciu klasické sulfidovany
NiMoP/AI203 katalyzator, ktoré nie je citlivy na pritomnost’ zlu€enin siry a dusika. Vhodné
su aj kyslé katalyzatory na baze Sapo11 a klinoptilolit. Na upgrading produktov
depolymerizacie mali najvysSiu aktivitu sulfidovany NiMoP/AI203 a Ni-Cu/ zmesny oxid.
Vzhladom k rychlej deaktivacii katalyzatora je potrebna trojstupriova technolégia: prvy a
druhy stupen musi byt realizovany slurry proces s moznostou pridavania aktivneho
katalyzatora a odoberania deaktivovaného. V tretom stupni je potrebné dohydogenacia
pritomnych olefinov a oxygenatov.

Proces predstavuje nadejnu technoldgiu vyroby cyklanickej zloZky bio-benzinov a najma
cyklanickej a aromatickej ¢asti udrzatelnych leteckych paliv z ligninu, ktory vyuZiva najma
na vyrobu energie. Ciele projektu boli v plnom rozsahu splnené.

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

The composition of the crude lignin produced in a pilot project for the decomposition of
wheat straw by steam explosion technology for the production of bioethanol was analysed in
detail. The crude lignin contained residual sugars, ash and a non-negligible proportion of
non-variable cellulose, hemicellulose and some protein. These substances significantly
influence the composition of the depolymerization products and the subsequent upgrading
of the depolymerization products. For the production of fuels, it is preferable to refine the
crude lignin, but this will increase the cost of processing. From the tested catalysts, the
classical sulphidated NiMoP/AI203 catalysts for depolymerization are not sensitive to the
presence of sulphur and nitrogen compounds. Acid catalysts based on Sapo11 and
clinoptilolite are also appropriate. For upgrading the depolymerization products,
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NiMoP/AI203 sulfided and Ni-Cu/mixed oxide had the highest activity. Due to the rapid
deactivation of the catalyst, a three-stage technology is required: the first and second stage
must be realized by a slurry process with the possibility of adding active catalyst and
removing the deactivated one. In the third stage, dohydrogenation of the olefins and
oxygenates present is necessary.

The process represents a promising technology for the production of the cyclanic
component of bio-gasoline and in particular the cyclanic and aromatic part of sustainable
aviation fuels from lignin, which it uses mainly for energy production. The objectives of the
project have been fully met.
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