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vysledky projektu — uvedte aj publikacie prijaté do tlace

ADC Vedecké prace v zahrani¢nych karentovanych ¢asopisoch. Pocet publikacii: 25

1. BURCOVA, Zuzana - KREPS, Franti$ek - GREIFOVA, Maria - JABLONSKY, Michal -
HAZ, Ale$ - SCHMIDT, Stefan - SURINA, Igor. Antibacterial and antifungal activity of
phytosterols and methyl dehydroabietate of Norway spruce bark extracts. In Journal of
Biotechnology. Vol. 282, (2018), s. 18-24. ISSN 0168-1656 (2018: 3.163 - IF, Q2 - JCR Best
Q, 1.003 - SJR, Q1 - SIR Best Q). V databaze: CC: 000441281200003 ; DOI:
10.1016/j.jbiotec.2018.06.340.

2. BURCOVA, Zuzana - KREPS, Franti$ek - SCHMIDT, Stefan - STRIZINCOVA, Petra -
JABLONSKY, Michal - KYSELKA, Jan - HAZ, Ale$ - SURINA, Igor. Antioxidant Activity and
the Tocopherol and Phenol Contents of Grape Residues. In BioResources. Vol. 14, iss. 2
(2019), s. 4146-4156. ISSN 1930-2126 (2019: 1.409 - IF, Q2 - JCR Best Q, 0.413 - SJR, Q2
- SUR Best Q). V databaze: DOI: 10.15376/biores.14.2.4146-4156 ; CC: 000466449000117.
3. BURCOVA, Zuzana - KREPS, Frantigek - GRIVNOVA, Petra - STRIZINCOVA, Petra -
HAZ, Ales - JABLONSKY, Michal - SURINA, Igor - SCHMIDT, Stefan. Spruce Bark as a
Source of Antioxidant Active Substances. In BioResources. Vol. 14, iss. 3 (2019), s. 5980-
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5987. ISSN 1930-2126 (2019: 1.409 - IF, Q2 - JCR Best Q, 0.413 - SJR, Q2 - SJR Best Q).
V databaze: DOI: 10.15376/biores.14.3.5980-5987 ; CC: 000473204700072.

4. HAZ, Ales - JABLONSKY, Michal - SURINA, Igor - KACIK, FrantiSek - BUBENIKOVA,
Tatiana - DURKOVIC, Jaroslav. Chemical Composition and Thermal Behavior of Kraft
Lignins. In Forests. Vol. 10, iss. 6 (2019), s. 401-412. ISSN 1999-4907 (2019: 2.221 - IF, Q1
- JCR Best Q, 0.652 - SJR, Q1 - SUR Best Q). V databaze: DOI: 10.3390/f10060483 ; CC:
000475305000023.

5. JABLONSKY, Michal - HAZ, Ale$ - SKULCOVA, Andrea - DUBINYOVA, Lenka -
SURINA, Igor - KACIK, Frantisek - KACIKOVA, Danica. Products of nitrobenzene oxidation
from non-wood lignin isolated by sulphuric acid. In Cellulose Chemistry And Technology.
Vol. 50, iss. 7-8 (2016), s. 731-735. ISSN 0576-9787 (2016: 0.763 - IF, Q3 - JCR Best Q,
0.330 - SJR, Q3 - SJR Best Q).

6. JABLONSKY, Michal - NOSALOVA, Jaroslava - SLADKOVA, Alexandra - HAZ, Ales -
KREPS, Franti$ek - VALKA, Jozef - MIERTUS, Stanislav - FRECER, Vladimir -
ONDREJOVIC, Miroslav - SIMA, Jozef - SURINA, Igor. Valorisation of softwood bark
through extraction of utilizable chemicals. A review. In Biotechnology advances. Vol. 35, iss.
6 (2017), s. 726-750. ISSN 0734-9750 (2017: 11.452 - IF, Q1 - JCR Best Q, 3.006 - SJR,
Q1 - SIR Best Q). V databaze: CC: 000410011800006 ; DOI:
10.1016/j.biotechadv.2017.07.007.

7. JABLONSKY, Michal - SKULCOVA, Andrea - ROMERO, Ana Malvis - SIMA, Jozef.
Extraction of value-added components from food industry based and agro-forest biowastes
by deep eutectic solvents. In Journal of Biotechnology. Vol. 282, (2018), s. 46-66. ISSN
0168-1656 (2018: 3.163 - IF, Q2 - JCR Best Q, 1.003 - SJR, Q1 - SJR Best Q). V databaze:
DOI: 10.1016/j.jbiotec.2018.06.349 ; CC: 000441281200007.

8. JABLONSKY, Michal - SKULCOVA, Andrea - HAZ, Ales - SIMA, Jozef - MAJOVA,
Veronika. Long-term Isothermal Stability of Deep Eutectic Solvents. In BioResources. Vol.
13, iss. 4 (2018), s. 7545-7559. ISSN 1930-2126 (2018: 1.396 - IF, Q2 - JCR Best Q, 0.431
- SJR, Q2 - SJR Best Q). V databaze: CC: 000454215100029.

9. JABLONSKY, Michal - MAJOVA, Veronika - ONDRIGOVA, Katarina - SIMA, Jozef.
Preparation and characterization of physicochemical properties and application of novel
ternary deep eutectic solvents. In Cellulose. Vol. 26, iss. 5 (2019), s. 3031-3045. ISSN
0969-0239 (2019: 4.210 - IF, Q1 - JCR Best Q, 0.911 - SJR, Q1 - SJR Best Q). V databaze:
DOI: 10.1007/s10570-019-02322-2 ; CC: 000463667900011.

10. JABLONSKY, Michal - JABLONSKY, Jozef - HAZ, Ale$ - KREPS, Frantisek -
BURCOVA, Zuzana. Pharmacokinetic Properties of Biomass-extracted Substances Isolated
by Green Solvents. In BioResources. Vol. 14, iss. 3 (2019), s. 6294-6303. ISSN 1930-2126
(2019: 1.409 - IF, Q2 - JCR Best Q, 0.413 - SJR, Q2 - SJR Best Q). V databaze: DOI:
10.15376/biores.14.3.6294-6303 ; CC: 000473204700094.

11. JABLONSKY, Michal - HAZ, Ale$ - MAJOVA, Veronika. Assessing the opportunities for
applying deep eutectic solvents for fractionation of beech wood and wheat straw. In
Cellulose. Vol. 26, iss. 13-14 (2019), s. 7675-7684. ISSN 0969-0239 (2019: 4.210 - IF, Q1 -
JCR Best Q, 0.911 - SJR, Q1 - SUR Best Q). V databaze: DOI: 10.1007/s10570-019-02629-
0 ; SCOPUS: 2-s2.0-85069221354 ; CC: 000483695400006.

12. JABLONSKY, Michal - SKULCOVA, Andrea - SIMA, Jozef. Use of Deep Eutectic
Solvents in Polymer Chemistry-A Review. In Molecules. Vol. 24, iss. 21 (2019), s. 3978-
3978, Article Number: 3978. ISSN 1420-3049 (2019: 3.267 - IF, Q2 - JCR Best Q, 0.698 -
SJR, Q1 - SJR Best Q). V databaze: DOI: 10.3390/molecules24213978 ; CC:
000498055500167.

13. JABLONSKY, Michal - MAJOVA, Veronika - SIMA, Jozef - HROBONOVA, Katarina -
LOMENOVA, Anna. Involvement of Deep Eutectic Solvents in Extraction by Molecularly
Imprinted Polymers-A Minireview. In Crystals. Vol. 10, iss. 3 (2020), s. 1-12, Art. No. 217.
ISSN 2073-4352 (2019: 2.404 - IF, Q2 - JCR Best Q, 0.594 - SJR, Q2 - SIR Best Q). V
databaze: DOI: 10.3390/cryst10030217 ; SCOPUS: 2-s2.0-85083328947 ; CC:
000523512100077.

14. JABLONSKY, Michal - MAJOVA, Veronika - STRIZINCOVA, Petra - SIMA, Jozef -
JABLONSKY, Jozef. Investigation of Total Phenolic Content and Antioxidant Activities of
Spruce Bark Extracts Isolated by Deep Eutectic Solvents. In Crystals. Vol. 10, iss. 5 (2020),
s. [1-22], art. no. 402. ISSN 2073-4352 (2019: 2.404 - IF, Q2 - JCR Best Q, 0.594 - SJR, Q2
- SUR Best Q). V databaze: DOI: 10.3390/cryst10050402 ; SCOPUS: 2-s2.0-85085319620 ;
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CC: 000541423400027.

15. JABLONSKY, Michal - SIMA, Jozef. Phytomass Valorization by Deep Eutectic Solvents-
Achievements, Perspectives, and Limitations. In Crystals. Vol. 10, iss. 9 (2020), s. [1-37],
art. no. 800. ISSN 2073-4352 (2019: 2.404 - IF, Q2 - JCR Best Q, 0.594 - SJR, Q2 - SIR
Best Q). V databaze: DOI: 10.3390/cryst10090800 ; SCOPUS: 2-s2.0-85090646119 ; CC:
000580145300001.

16. KREPS, Frantisek - BURCOVA, Zuzana - JABLONSKY, Michal - HAZ, Ale$ - FRECER,
Vladimir - KYSELKA, Jan - SCHMIDT, Stefan - SURINA, Igor - FILIP, Vladimir. Bioresource
of Antioxidant and Potential Medicinal Compounds from Waste Biomass of Spruce. In ACS
Sustainable Chemistry and Engineering. Vol. 5, iss. 9 (2017), s. 8161-8170. ISSN 2168-
0485 (2017: 6.140 - IF, Q1 - JCR Best Q, 1.657 - SJR, Q1 - SJR Best Q). V databaze: CC:
000410006200079 ; DOI: 10.1021/acssuschemeng.7b01816.

17. MAJOVA, Veronika - HORANOVA, Silvia - SKULCOVA, Andrea - SIMA, Jozef -
JABLONSKY, Michal. Deep Eutectic Solvent Delignification: Impact of Initial Lignin. In
BioResources. Vol. 12, iss. 4 (2017), s. 7301-7310. ISSN 1930-2126 (2017: 1.202 - IF, Q2 -
JCR Best Q, 0.405 - SJR, Q2 - SUR Best Q). V databaze: CC ; DOL.

18. SLADKOVA, Alexandra - BENEDEKOVA, Martina - STOPKA, Jan - SURINA, Igor -
HAZ, Ale$ - STRIZINCOVA, Petra - CiZOVA, Katarina - SKULCOVA, Andrea - BURCOVA,
Zuzana - KREPS, Frantiek - SIMA, Jozef - JABLONSKY, Michal. Yield of polyphenolic
substances extracted from spruce (Picea abies) bark by microwave-assisted extraction. In
BioResources. Vol. 11, no. 4 (2016), s. 9912-9921. ISSN 1930-2126 (2016: 1.321 - IF, Q2 -
JCR Best Q, 0.493 - SJR, Q2 - SJR Best Q). V databaze: CC: 000391801300133.

19. SLADKOVA, Alexandra - STOPKA, Jan - HAZ, Ale$ - STRIZINCOVA, Petra - SURINA,
Igor - KREPS, Frantigek - BURCOVA, Zuzana - JABLONSKY, Michal. Microwave-assisted
Extraction of Spruce Bark: Statistical Optimization Using Box-Behnken Design. In
BioResources. Vol. 13, iss. 4 (2018), s. 8993-9004. ISSN 1930-2126 (2018: 1.396 - IF, Q2 -
JCR Best Q, 0.431 - SJR, Q2 - SUR Best Q). V databaze: CC: 000454215100132.

20. STRIZINCOVA, Petra - HAZ, Ale$ - BURCOVA, Zuzana - FERANC, Jozef - KREPS,
Franti$ek - SURINA, Igor - JABLONSKY, Michal. Spruce Bark-A Source of Polyphenolic
Compounds: Optimizing the Operating Conditions of Supercritical Carbon Dioxide
Extraction. In Molecules. Vol. 24, iss. 22 (2019), s. 1250-1264. ISSN 1420-3049 (2019:
3.267 - IF, Q2 - JCR Best Q, 0.698 - SJR, Q1 - SJR Best Q). V databaze: DOI:
10.3390/molecules24224049 ; WOS: 000501529700038 ; CC: 000501529700038.

21. SKULCOVA, Andrea - MAJOVA, Veronika - KOHUTOVA, Michaela - GROSIK, Maro$ -
SIMA, Jozef - JABLONSKY, Michal. UV/Vis Spectrometry as a Quantification Tool for Lignin
Solubilized in Deep Eutectic Solvents. In BioResources. Vol. 12, iss. 3 (2017), s. 6713-6722.
ISSN 1930-2126 (2017: 1.202 - IF, Q2 - JCR Best Q, 0.405 - SJR, Q2 - SIR Best Q). V
databaze: CC: 000408497700150 ; DOI: 10.15376/biores.12.3.6713-6722.

22. SKULCOVA, Andrea - MAJOVA, Veronika - SIMA, Jozef - JABLONSKY, Michal.
Mechanical Properties of Pulp Delignified by Deep Eutectic Solvents. In BioResources. Vol.
12, iss. 4 (2017), s. 7479-7486. ISSN 1930-2126 (2017: 1.202 - IF, Q2 - JCR Best Q, 0.405
- SJR, Q2 - SJR Best Q). V databaze: CC ; DOI.

23. SKULCOVA, Andrea - RUSS, Albert - JABLONSKY, Michal - SIMA, Jozef. The pH
behavior of seventeen deep eutectic solvents. In BioResources. Vol. 13, iss. 3 (2018), s.
5042-5051. ISSN 1930-2126 (2018: 1.396 - IF, Q2 - JCR Best Q, 0.431 - SJR, Q2 - SJR
Best Q). V databaze: CC: 000440506300022.

24. SKULCOVA, Andrea - HASCICOVA, Zuzana - HRDLICKA, Lukas - SIMA, Jozef -
JABLONSKY, Michal. Green solvents based on choline chloride for the extraction of spruce
bark (Picea abies). In Cellulose Chemistry And Technology. Vol. 52, iss. 3-4 (2018), s. 171-
179. ISSN 0576-9787 (2018: 0.857 - IF, Q3 - JCR Best Q, 0.277 - SJR, Q3 - SUIR Best Q). V
databaze: CC: 000441008600003.

25. SKULCOVA, Andrea - MAJOVA, Veronika - DUBAJ, Tibor - JABLONSKY, Michal.
Physical properties and thermal behavior of novel ternary green solvents. In Journal of
Molecular Liquids. Vol. 287, (2019), s. 10991-10991. ISSN 0167-7322 (2019: 5.065 - IF, Q1
- JCR Best Q, 0.883 - SJR, Q1 - SJR Best Q). V databaze: DOI:
10.1016/j.mollig.2019.110991 ; CC: 000475998500059.

ADE Vedeckeé prace v ostatnych zahraniénych ¢asopisoch. Pocet publikacii: 7

1. HAZ, Ales§ - STRIZINCOVA, Petra - MAJOVA, Veronika - SKULCOVA, Andrea - SURINA,
Igor - JABLONSKY, Michal. Content of Phenolic Hydroxyl Groups In Lignin: Characterisation
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of 23 Isolated Non-Wood Lignin With Various Acids. In International Journal of Recent
Scientific Research. Vol. 7, iss. 6 (2016), s. 11547-11551. ISSN 0976-3031.

2. HAZ, Ales - STRIZINCOVA, Petra - MAJOVA, Veronika - SKULCOVA, Andrea -
JABLONSKY, Michal. Thermal stability of selected deep eutectic solvents. In International
Journal of Recent Scientific Research. Vol. 7, iss. 11 (2016), s. 14441-14444. |SSN 0976-
3031.

3. JABLONSKY, Michal - HAZ, Ale$. Characterization of lignins precipitated with nitric and
hydrochloric acid. In International Journal of Recent Scientific Research. Vol. 7, iss. 3
(2016), s. 9177-9180. ISSN 0976-3031.

4. JABLONSKY, Michal - NOSALOVA, Jaroslava - HAZ, Ale$ - SKULCOVA, Andrea -
KREPS, Frantisek - ROMERO, Ana Malvis - SURINA, Igor. Phytochemical analysis of picea
abies bark obtained accelerated solvent extraction. In International Journal of Recent
Scientific Research. Vol. 8, iss. 3 (2017), s. 16075-16079. ISSN 0976-3031.

5. STRIZINCOVA, Petra - JABLONSKY, Michal - HAZ, Ale$ - SIMA, Jozef. Chemical
composition of Lavender (Lavandula int. Grosso ) extracts obtained by Accelerated Solvent
Extraction. In International Journal of Scientific & Engineering Research. Vol. 10, iss. 10
(2019), s. 867- 871. ISSN 2229-5518.

6. SKULCOVA, Andrea - JABLONSKY, Michal - HAZ, Ale$ - VRSKA, Milan. Pretreatment of
wheat straw using deep eutectic solvents and ultrasound = Wstepna obrébka stomy
pszenicznej rozpuszczalnikami eutektycznymi i ultradzwigkami. In Przeglad Papierniczy. iss.
4 (2016), s. 1-5. ISSN 0033-2291 (2016: 0.188 - SJR, Q2 - SJR Best Q). V databaze: DOI:
10.15199/54.2016.4.2.

7. SKULCOVA, Andrea - MAJOVA, Veronika - HAZ, Ale$ - KREPS, Frantiek - RUSS,
Albert - JABLONSKY, Michal. Long-term isothermal stability of deep eutectic solvents based
on choline chloride with malonic or lactic or tartaric acid. In International Journal of Recent
Scientific Research. Vol. 8, iss. 7 (2017), s. 2249-2252. ISSN 0976-3031.

ADM Vedecké prace v zahraniCnych ¢asopisoch registrovanych v databazach Web of
Science alebo SCOPUS. Pocet publikacii: 6

1. HAZ, Ale$ - JABLONSKY, Michal - MAJOVA, Veronika - SKULCOVA, Andrea -
STRIZINCOVA, Petra. Comparison of different extraction methods for the extraction of total
phenolic compounds from spruce bark. In Journal of Hygienic Engineering and Design. Vol.
22, (2018), s. 72-75. ISSN 1857-8489 (2018: 0.160 - SJR, Q4 - SUR Best Q).

2. JABLONSKY, Michal - MAJOVA, Veronika - SKULCOVA, Andrea - HAZ, Ales.
Delignification of pulp using deep eutectic solvents. In Journal of Hygienic Engineering and
Design. Vol. 22, (2018), s. 76-81. ISSN 1857-8489 (2018: 0.160 - SJR, Q4 - SJIR Best Q).
3. JABLONSKY, Michal - SKULCOVA, Andrea - MAJOVA, Veronika - SIMA, Jozef. Swelling
properties of pulp treated with deep eutectic solvents. In Drewno. Wood. Vol. 61, iss. 202
(2018), s. 153-164. ISSN 1644-3985 (2018: 0.857 - IF, Q3 - JCR Best Q, 0.324 - SJR, Q2 -
SJR Best Q). V databaze: DOI: 10.12841/wo0d.1644-3985.266.08 ; WOS:
000454435100011.

4. JABLONSKY, Michal - HAZ, Ale$ - SLADKOVA, Alexandra - STRIZINCOVA, Petra -
SKULCOVA, Andrea - MAJOVA, Veronika - JABLONSKY, Jozef. Nutraceuticals as phenolic
bioactive compounds analysis of softwood bark and their possibilities of industry
applications. In Journal of Hygienic Engineering and Design. Vol. 26, (2019), s. 93-99. ISSN
1857-8489 (2019: 0.165 - SJR, Q4 - SJR Best Q). V databaze: SCOPUS: 2-s2.0-
85063634202.

5. MAJOVA, Veronika - JABLONSKY, Michal - SKULCOVA, Andrea - ONDRIGOVA,
Katarina. Delignification of pulp with two ternary deep eutectic solvents: Urea-acetamide-
glycerol and malic acid-proline-lactic acid. In Journal of Hygienic Engineering and Design.
Vol. 26, (2019), s. 76-80. ISSN 1857-8489 (2019: 0.165 - SJR, Q4 - SUIR Best Q). V
databaze: SCOPUS: 2-s2.0-85063640133.

6. MALVIS, Ana - SIMON, Peter - DUBAJ, Tibor - SLADKOVA, Alexandra - HAZ, Ale$ -
JABLONSKY, Michal - SEKRETAR, Stanislav - SCHMIDT, Stefan - KREPS, Frantisek -
BURCOVA, Zuzana - HODAIFA, Gassan - SURINA, Igor. Determination of the Thermal
Oxidation Stability and the Kinetic Parameters of Commercial Extra Virgin Olive Qils from
Different Varieties. In Journal of Chemistry. Vol. 2019, (2019), s. 1-8. ISSN 2090-9063
(2019:1.790 - IF, Q3 - JCR Best Q, 0.332 - SJR, Q2 - SJR Best Q). V databaze: DOI:
10.1155/2019/4567973 ; WOS: 000461663400001.
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Uplatnenie vysledkov projektu

1/ RieSenie projektu APVV-15-0052 a jeho vyznam pre oblast vedy a vyskumu:

Vysledky rieSenia projektu rozsirili vedecké poznatky o zakladnych fyzikalno-chemickych
vlastnostiach hlboko eutektickych rozpustadiel (DES) a zmesi s nizkym prechodom tepl6t.
Viac ako 80 réznych typov DES bolo aplikované na rézne typy zdrojov biomasy (drevo,
jednorocné rastliny, slama) s ciefom zabezpedit dostatoéné odstranenie ligninu a ziskat tak
vlakna pre celulézo-papierensky priemysel. Projekt priniesol aj vyznamné vysledky z
hladiska aplikacie DES na post-delignifikaciu vlakien a potvrdilo sa, Zze aplikacia DES méze
byt konkurenénym procesom ku kyslikovej delignifikacii v procese vyroby vlakien v celulézo-
papierenskom priemysle. Vysledky projektu tiez poskytli vyznamné vysledky v oblasti
aplikacie DES na extrakciu latok s odpadovej biomasy (smrekovej kory). DES extrakcia
umoznuje ziskavat extrakty, ktoré maju vysoké antioxidacné vlastnosti a mohli by byt
uplatnené v oblasti mediciny.

Vysledky rieSenia projektu sa zverejnili v 68 publikaénych vystupoch: v 25 Current Contents
publikaciach: 2 (2016), 5 (2017), 6 (2018), 9 (2019), 3 (2020), v 5 recenzovanych
publikaciach: 3 (2018), 2 (2019) a v 38 nerecenzovanych publikaciach: 6 (2016), 11 (2017),
9 (2018), 5 (2019), 7 (2020).

Diseminacia vysledkov rieSenia projektu zvysila kredit pracoviska a aj rieSitelského
kolektivu. Publikované vysledky rieSenia projektu boli citované vo viac ako 150 pracach
najma zahrani¢nych ¢asopisoch.

Riedenim projektu sa pracovisko dostalo do povedomia aj v zahrani¢nych kruhoch a
zaroven to pomohlo k nadviazaniu spoluprace so zahraniénymi pracoviskami.

Vyznamnym vysledkom rieSenia projektu je aj interdisciplinarna spolupraca s viacerymi
pracoviskami a odbornikmi.

Interdisciplinarna spolupraca a nadviazanie spoluprace s dal$imi odbornikmi réznych oblasti
umoznilo aj zlepsit proces podavania (16x) ale aj ziskavania projektov (5x), ¢i uz na
Slovenskej alebo medzinarodnej vedeckej scéne.

2/ RieSenie projektu APVV-15-0052 a jeho vyznam pre oblast vzdelavania: Vysledky
riedenia projektu sa implementovali do vzdelavacieho procesu v I., Il. a lll. stupni
vzdelavania na Fakulte chemickej a potravinarskej technologie STU v Bratislave.

Na rieSeni projektu sa podielali aj Studenti a doktorandi. V priebehu realizacie projektu sa
riedilo 6 diplomovych a 3 dizertatné prace, a 3 doktorandi uspesne ukongili studium.
Vysledky projektu a ich diseminacia formou publikacii prispeli ku zvySovaniu vedeckej a
pedagogickej kvalifikacie najma mladych vedeckych pracovnikov. RieSenim projektu sa
zabezpedil vzdelanostny rast pracovnikov najma v oblasti aplikacie novych typov zelenych
rozpustadiel, do ktorych patri aj oblast’ pouzitia hiboko eutektickych rozpustadiel.

Vysledky rieSenia ale aj nadobudnuté poznatky o aplikacii hlboko eutektickych rozpustadiel
sa zaclenili do pedagogického procesu z hladiska predmetov ako Obnovitelné zdroje a
materialy, Specializované laboratérne cviéenia pre bakalarske $tadium, Chemické
spracovanie rastlinnych surovin, Technoldgia vyroby buni€in a predmet Biotechnologické
polyméry.

3/ RieSenie projektu APVV-15-0052 a jeho vyznam pre oblast’ priemyslu:

Projekt bol realizovany v sulade s ciefmi a zameranim vyskumu EU, daval si za cief
Studovat nové prelomoveé technoldgie, medzi ktoré patria aj technoldgie s pouzitim
eutektickych rozpustadiel. Tieto technolégie by mali byt dostupné uz v roku 2030, aby sa
podla prognéz mohli v roku 2050 zac¢at naplno vyuZivat aj v priemysle.

Vysledky rieSenia projektu prispeli k rozSireniu poznatkov aplikacie DES v oblasti
delignifikacie dreva, slamy a jednoro&nych rastlin. Pricom vysledky projektu ukazali, Zze v
pripade dreva je mozné dosiahnut dostato¢nu impregnaciu aj Stiepok, a umoziuje to
produkovat chemicko-termicko mechanicku buni€inu. Na zaklade tychto vysledkom je
mozné uvazovat' o0 moznostiach vyuzitia aplikacie tychto DES systémov v procese
ziskavania vlakien/buniciny pre celulézo-papierensky priemysel.

V pripade DES delignifikacie je mozné nahradit’ klasické delignifikacné postupy (napr.
natronovy) ziskavania vlakien z jednoro€nych rastlin (konope).

Okrem toho sa ukazalo, ze DES delignifikacia vlakien mbze byt alternativou ku kyslikovej
delignifikacii v procese vyroby vlakien v celulézo-papierenskom priemysle.

Vyznamnym vysledkom je aj moznost’ extrakcie latok s pouzitim DES ako novych spdsobov
ziskavania latok s pridanou hodnotou (oblast potravinarstva, farmacie, celul6zovo-
papierensky priemysel, spracovatelia drevnej hmoty). Extrakcia pomocou DES je vhodna na
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ziskanie obohateného rozpustadila s latkami, ktoré maju antioxida¢né vlastnosti. Extrakt by
sa pouzival ako sirup, alebo ako doplnok vyzivy s antioxidantmi, a bol by vhodny na priamu
konzumaciu alebo ako pripravok na pokozZku, vlasy a pod. Tento postup ziskavania latok s
pridanou hodnotou z odpadovej biomasy by teda zniZil mnozstvo vytvoreného odpadu, a
mohol by byt nakladovo efektivnou metddou na izolaciu latok s pridanou hodnotou z
lesného hospodarstva alebo zo spracovania agropotravinarskych zvySkov.

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

Ciefom projektu ,Frakcionacia lignocelulézovych surovin s eutektickymi rozpustadlami® bol
vyskum novych spésobov frakcionacie lignocelulézovych surovin a polnohospodarskych,
lesnych a pédohospodarskych odpadov biomasy na zakladné zlozky. Chemicka a fyzikalna
charakterizacia zloziek frakcionacie s pouzitim znamych alebo nami navrhnutych hiboko
eutektickych rozpustadiel (DES) alebo zmesi s nizkym prechodom tepl6t.

V ramci rieSenia ulohy sa pripravilo viac ako 80 réznych typov zmesi s nizkym prechodom
tepl6t a eutektickych rozpustadiel. Boli pripravené dvojzloZzkové ale aj trojzlozkove zmesi
rozpustadiel, ktoré boli charakterizované pomocou zakladnych parametrov ako je viskozita,
hustota, index lomu, vodivost' a kyslost/zasaditost. U vSetkych skumanych typov
rozpustadiel sa potvrdilo, Ze so zvySujucou sa teplotou dochadza k poklesu viskozity, a
hustoty, ¢o je délezité z hladiska ich aplikacie do substratu lignocelulézovej biomasy
(penetracia do bunecnej hmoty biomasy). Na zvySenie procesu penetracie sa ¢ast’ vyskumu
orientovala na pripravu a charakterizaciu vlastnosti trojzlozkovych rozpustadiel, vzhfadom k
tomu, Ze tretou zlozkou je mozné docielit pozadovanu zmenu viskozity alebo hustoty
pripravenych DES.

Hlavnym vysledkom rieSenia je, ze DES réznych typov ale najma DES obsahujuce cholin
chlorid a kyselinu mlie¢nu v rdznych molarnych pomeroch su vhodné:

1) na delignifikaciu lignocelul6zovych substratov za u€elom ziskania vlakien,

2) na post-delignifikaciu vlakien, teda mozu byt konkurenénym procesom ku kyslikovej
delignifikacii v procese vyroby vlakien v celulézo-papierenskom priemysle

3) mOzZu byt pouzité na ziskavanie latok s pridanou hodnotou z odpadovej biomasy, najma z
kory (smrekova kéra), ktora vznika v procese spracovania drevnej hmoty v celul6zo-
papierenskom priemysle, nabytkarskom priemysle

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

The aim of the project "Fractionation of lignocellulosic raw materials with deep eutectic
solvents" was to research new methods of fractionation of lignocellulosic raw materials and
agricultural, forestry and agricultural biomass wastes using known or our proposed deep
eutectic solvents (DES) or low-temperature mixtures. More than 80 different types of low-
temperature mixtures and eutectic solvents were prepared as part of the task. Two-
component as well as three-component solvent mixtures were prepared, which were
characterized by basic parameters such as viscosity, density, refractive index, conductivity
and acidity/alkalinity. For all types of solvents examined, it was confirmed that with
increasing temperature there is a decrease in viscosity and density, which is essential for
their application to the substrate of lignocellulosic biomass (penetration into the cell mass of
biomass). To increase the penetration process, part of the research focused on the
preparation and characterization of three-component solvents' properties, given that the
third component can achieve the desired change in viscosity or density of the prepared
DES.

The main result of the solution is that DES of different types, but especially DES containing
choline chloride and lactic acid in different molar ratios are suitable:

1) for delignification of lignocellulosic substrates in order to obtain fibers,

2) for post-delignification of fibers, they can be a competitive process for oxygen
delignification in the process of fiber production in the pulp and paper industry

3) can be used to recover value-added substances from waste biomass, mainly from bark
(spruce bark), which arises in the process of wood processing in the pulp and paper
industry, furniture industry
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