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Nazov pracoviska, na ktorom bol projekt rieSeny
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Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Zahrani¢né pracovisko nespolupracovalo na rieSeni projektu.

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

Pazitny, A., Bohacek, S., Halaj, M., lhnat, V., Suty, S., 2021: "Spdsob vyroby hydrolyzatu s
vySSou koncentraciou monosacharidov z lignocelulézovych materialov”, Vyskumny ustav
papiera a celulézy, a.s. v Bratislave. PP 50031-2021 (UPV SR, 14.05.2021), TRL 4.

Najvyznamnejsie publikacie (knihy, €élanky, prednasky, spravy a pod.) zhrnujuce
vysledky projektu — uved'te aj publikacie prijaté do tlace

1. Pazitny, A, Ihnat, V., Bohadek, S., Russ, A., Balberéék, J., Fiderova, M., Stankovska, M.,
Kuna, V., Havlin, D., Gallova, J., Patekova, M., Cvicela, P.: Metodika prvotnej mechanickej
destrukcie lesnej biomasy pre 2G bioetanol. Zbornik vyskumnych prac VUPC, a.s.,
Vyskumna sprava 3278 (2019).

2. Pazitny, A.: Steam explosion of wood particles from fibreboard and particle board with
indirect control by enzymatic hydrolysis. Acta Chimica Slovaca 12 (2): 185-191 (2019), ISSN
1339-3065.

3. Pazitny, A., Russ, A., Stankovska, M., lhnat, V.: Bioetanol z dendromasy. Dostupné
celulézové zdroje a ich spracovanie. Zbornik vyskumnych prac Centra pre rozvoj
drevarskeho, nabytkarskeho a celulézo-papierenského priemyslu, Vyskumna sprava, s. 4-
14 (Bratislava, 89 stran, januar 2020), ISBN 978-80-973573-0-6. Dostupné on-line:
www.centrumdp.sk.

4. Pazitny, A, Russ, A., Bohagek, S., Suty, S., hnat, V.: Perspective pretreatment method
of beech and poplar wood and wheat straw in 2G biofuel production processing. Nova
Biotechnologica et Chimica 19 (1): 89-97 (2020), ISSN 1338-6905.

5. Pazitny, A., Bohacek, S., Innat, V., Suty, S.: Bioetanol Il. generacie na baze dendromasy.
Wood, Pulp and Paper 2020, Polygrafia Academica 2020 - WPP a PA 2020: vedecka
konferencia, s. 203-207 (Bratislava, 332 stran, oktéber 2020), ISBN 978-80-8208-036-3.
Dostupné on-line: https://wpppa.educell.sk/.
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6. Pazitny, A., Bohacek, S., lhnét, V., Suty, S.: Utilization of beech and poplar wastes in
pretreatment processes for 2G biofuel production controlled by enzymatic hydrolysis. Wood,
Pulp and Paper 2020, Polygrafia Academica 2020 - WPP a PA 2020: vedecka konferencia,
s. 253-257 (Bratislava, 332 stran, oktéber 2020), ISBN 978-80-8208-036-3. Dostupné on-
line: https://wpppa.educell.sk/.

7. Pazitny, A, Halaj, M., Russ, A, Bohagek, S., lhnat, V., Skotnicova, I., Suty, S.: Steam
explosion and steam extrusion pretreatment as auxiliary methods for concentration
enhancement of monosaccharides from hydrolysates based on selected lignocellulosic
materials. ChemZi 17(1): 149-150 (7P10), Zbornik abstraktov konferencie 73. Zjazd
Chemikov (Vysoké Tatry, Horny Smokovec, Slovenska republika, 271 stran, 6. — 10.
september 2021), ISSN 1336-7242. Dostupné on-line: https://73zjazd.schems.sk/.

8. Pazitny, A., Russ, A., Bohagek, S., Halaj, M., Suty, S., Skotnicova, I, lhnat, V.: New
approaches in pretreatment methods of beech particles in enzymatic hydrolysis — effect of
impregnation time and reactor selection. Nova Biotechnologica et Chimica: v tlaci (€lanok
evidovany pod Cislom 1247, 2021), ISSN 1338-6905.

9. Pazitny, A, Russ, A, Stankovska, M., lhnat, V., Suty, S.: Predspracovanie vybranych
druhov dendromasy parnou expléziou a parnou extruziou, ako nastroj pre zvySovanie
produkcie monosacharidov pre vyrobu 2G biopaliv. Zbornik vyskumnych prac Centra pre
rozvoj drevarskeho, nabytkarskeho a celulézo-papierenského priemyslu, Vyskumna sprava,
s. 31-42 (Bratislava, 87 stran, januar 2022). Dostupné on-line: www.centrumdp.sk.

10. Pazitny, A., Halaj, M., Russ, A., Bohagek, S., Ihnat, V., Skotnicova, |., Suty, S., 2022:
Steam explosion and steam extrusion pretreatment as auxiliary methods for concentration
enhancement of monosaccharides from hydrolysates based on the selected lignocellulosic
materials. Monatshefte fir Chemie - Chemical Monthly, ISSN 1434-4475.

Uplatnenie vysledkov projektu
Vysledky projektu maju uplatnenie vo vyrobe kvapalnych biopaliv Il. generacie. Spomedzi

predspracovania lesnej dendromasy pre vyrobu druhej generacie kvapalnych biopaliv, ktory
zahffia davkovanie mechanicky dezintegrovanej lesnej dendromasy s naslednym riedenim
Cerstvou upravenou vodou na konzistenciu 68,5 % absolutne suchej hmoty. Po tomto kroku
nasleduje separacia necistot, pricom dalsim délezitym krokom je alkalizacia dendromasy,
kde sa pouzije hydroxid sodny so zanaskou 6 % na absolutne suchy substrat na baze lesnej
dendromasy. V dalSom kroku je nutné upravit konzistenciu na uroven 40,0 % z dévodu
optimalneho priebehu extruzie pri vysokej teplote. Za extruznym stupriom je zaradena
neutralizacia a praci stupen s prisluSnym riedenim €erstvou upravenou vodou na
konzistenciu 12,5 % absolutne suchého substratu na baze lesnej dendromasy. Konzistencia
mechanicky a termo-hydro-mechanicky predspracovaného substratu na baze lesne;j
dendromasy bola stanovena v ramci optimalizacie podmienok enzymatickej hydrolyzy,
pricom dany termo-hydro-mechanicky predspracovany substrat mozno uplatnit’ pri vyrobe
hydrolyzatu pdsobenim enzymovych preparatov a relevantnych pomocnych Cinidiel.
Ochranu autorskych prav k vysledkom vyskumu zabezpecuje patentova prihlaSka "Pazitny,
A., Bohagek, S., Halaj, M,, Ihnat, V., Suty, S., 2021: "Spdsob vyroby hydrolyzatu s vy$$ou
koncentraciou monosacharidov z lignocelulézovych materialov”, Vyskumny ustav papiera a
celuldzy, a.s. v Bratislave. PP 50031-2021 (UPV SR, 14.05.2021)".

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

Pocas rieSenia projektu bol optimalizovany proces predspracovania drevnej biomasy
pomocou parnej explozie, parnej extruzie a alkalickej extruzie za uelom spristupnenia
modifikacia parnej explézie, teda parna alebo alkalickéa extrizia. Ako najvhodnejSie
lignocelul6zové substraty z pohlfadu ich dostupnosti na izemi Slovenskej republiky ako aj z
pohfadu zisteného chemického zlozenia a porovnavaného s dostupnymi udajmi boli vybrané
tri zakladné typy dendromasy. Zastupcami pomaly rastucich drevin boli buk lesny a smrek
oby€ajny a zastupcom rychlorastucich drevin bol topol biely. V pripade topola bieleho boli
realizované laboratdrne a poloprevadzkové experimenty s jeho réznymicastami — s jadrom,
befou a vymladkami. Boli optimalizované podmienky enzymatickej hydrolyzy s ohlfadom na
zvySovanie vytazku monosacharidov, ¢o je predmetom priemyselno-pravnej ochrany.
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NajvysS8i celkovy podiel monosacharidov na urovni 90 g/L bol dosiahnuty v pripade
hydrolyzatu frakcionovaného jadra odkérneného topolového dreva predspracovaného
parnou expléziou pri teplote 205 °C v €ase hydrolyzy 72 hodin. Najvy$Si podiel samotnej
glukézy na urovni 70 g/L bol pre tento substrat zisteny v Case 48 hodin. Pre parnu alebo
alkalicku extriziu je vhodnym substratom buk, nakolko najvyssi podiel celkovych
monosacharidov bol dosiahnuty na urovni 57 g/L v pripade bukovych Castic po alkalickej
extruzii v ¢ase 24 hodin od zaciatku hydrolyzy. Vo finalnej projektovej etape bola na zaklade
patentovej prihlaSky navrhnuta technoldgia predspracovania lesnej dendromasy pre vyrobu
Il. generacie kvapalnych biopaliv.

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

During the project implementation, the pretreatment process of wood biomass was
optimized using steam explosion, steam extrusion and alkaline extrusion in order to make
polysaccharides in dendromass accessible. Continuous modification of the steam explosion,
i.e. steam or alkaline extrusion, is of greatest importance for the industrial use. Three basic
types of dendromass were selected as the most suitable lignocellulosic substrates based on
their availability on the territory of the Slovak Republic as well as the chemical composition
determined and compared with the available data. The representatives of slow-growing
trees were beech and Norway spruce, and the representative of fast-growing trees was
white poplar. In case of white poplar, laboratory and semi-operational experiments were
carried out with its various parts — heartwood, sapwood and coppice. The conditions of
enzymatic hydrolysis were optimized with regard to increasing the proportion of
monosaccharides, which is the subject of industrial property. The highest total proportion of
monosaccharides at the level of 90 g/L was achieved in case of hydrolyzate of the
fractionated heartwood of debarked poplar pretreated by steam explosion at a temperature
of 205 °C during hydrolysis time of 72 hours. The highest proportion of glucose at the level
of 70 g/L was found for this substrate at 48 hours. Beech is a suitable substrate for steam or
alkaline extrusion, as the highest proportion of total monosaccharides was reached at the
level of 57 g/L in case of beech particles after alkaline extrusion within 24 hours from the
start of hydrolysis. Forest dendromass pretreatment technology for the 2nd generation liquid
biofuel production was proposed in the final project stage based on the patent application.
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