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APRESENTACAO | FOREWARD

A Universidade do Porto tem procurado consolidar-se como a melhor instituicdo de ensino
superior em Portugal, tornando-se capaz de captar os melhores alunos, proporcionar uma
formacdo de exceléncia aos seus estudantes, promover a inovacgdo, atrair talento internacional
e criar conhecimento passivel de alavancar o progresso e o bem-estar da comunidade. Torndmo-
nos, deste modo, lideres da producado cientifica nacional, com mais de 600 patentes ativas e
cerca de 30.000 artigos indexados na Web of Science (24% do total nacional), o que nao seria
possivel sem o essencial estimulo a investigacdo, que procuramos aprofundar desde os
primeiros anos de estudo.

Iniciativa pioneira em Portugal, o IJUP—Encontro de Investigacdo Jovem da Universidade do
Porto constitui uma peca-chave desta estratégia, na medida em que procura impulsionar e dar
visibilidade ao trabalho cientifico desenvolvido pelos estudantes nas mais diversas areas do
saber. Porventura mais importante, permite-lhes adquirir e desenvolver um conjunto de
competéncias que serdo decisivas para a sua futura vida profissional.

Este ano na sua 192 edi¢do, o IJUP voltou a suscitar o interesse de um grande nimero de
estudantes, comprovando que a gerac¢do de talento cientifico depende, em grande medida, da
nossa capacidade para suscitar e estimular a curiosidade dos nossos estudantes e o seu gosto
pela investigacdo. Para tal contamos com o trabalho empenhado dos docentes e técnicos que
asseguram a efetiva transposicdo da teoria das salas de aulas para a experiéncia concreta do
trabalho de pesquisa

Cabe-me, por isso, expressar o reconhecimento da academia pelo esforco de todos os
envolvidos no processo virtuoso que permite a investigacdo jovem na Universidade do Porto,
esperando que esta edicdo do IJUP possa, para muitos estudantes, constituir um primeiro
momento de efetiva integracdo no continuo esforco que tem procurado estabelecer os

fundamentos técnicos, cientificos, culturais e éticos da civilizacdo humana.

Antonio de Sousa Pereira

Reitor da Universidade do Porto
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24401 | Hydrodeoxygenation of a Furfural-Levulinic Acid Condensation Product for

the Synthesis of Aviation Fuel Precursors

Madalena Wu®; Karoline K. Ferreira®; M. Fernando R. Pereira®; Lucilia S. Ribeiro®

1LSRE-LCM, ALICE, Faculty of Engineering, University of Porto, Rua Dr. Roberto Frias, 4200-465 Porto,

Portugal

Background & Aim: Lignocellulosic biomass is a renewable carbon source for producing
advanced fuels that can reduce dependence on fossil resources and lower greenhouse gas
emissions [1]. This work aimed to produce aviation fuel precursors from levulinic acid and
furfural, key molecules derived from biomass. Methods: A sodium hydroxide catalyzed
condensation reaction was carried out between levulinic acid and furfural, according to
Amarasekara et al. [2], to obtain the solid reaction substrate. The solid product was purified by
Soxhlet extraction using cyclohexane as the extraction solvent for 4 h. Purified and crude
product were analyzed by gas chromatography-mass spectrometry (GC-MS). Bi- and
monometallic catalysts composed of 2.5% Co-10.5% Mo and 5% Ru supported on carbon
nanotubes (CNT) and alumina were synthetized and denoted as Co-Mo/CNT and Ru/Al,Os,
respectively. The hydrodeoxygenation (HDO) reaction was conducted in a batch reactor using
0.5 g of substrate, 50 mL of n-decane, and 0.25 g of Co-Mo/CNT at 350 °C, 30 bar of H,, 300 rpm
for 6 h [3]. This reaction was also performed using 1.0 g of substrate and 0.2 g of Ru/Al,Os in 30
mL of water at 260 °C and 40 bar of H, [4]. The resultant liquid phase was analyzed by GC-MS.
Results: The crude product mass was 0.9426 g (48.5 % yield). GC-MS showed similar spectra for
crude and purified samples, indicating cyclohexane purification is unnecessary. Peaks observed
at11.1,12.2 and 12.7 min correspond to compounds with molecular formulas C1sH,,0, CoH100,
and CyoH1004, respectively. In n-decane, the main product was a lactone, CisH,,0,, whereas in
water, products included alkanes, furanones, lactones and aromatic derivatives among Cg-Cis
hydrocarbons. Conclusions: A purification step is not necessary, as the crude product exhibited
comparable composition to the purified material. This condensation reaction produces a key
precursor that, upon HDO, yields products suitable for aviation fuel, demonstrating the potential

of this approach.

Keywords: condensation; hydrodeoxygenation; aviation fuel; levulinic acid; furfural



Acknowledgments:

This work was supported by national funds through the FCT/MECI, under the project Waste2Jet

- Food Waste Catalytic Valorisation into Eco-Friendly Aviation Fuels: A Pathway for Sustainable

Air Transportation with reference 2024.14180.PEX and with DOI 10.54499/2024.14180.PEX.

This work was also financially supported by Fundacgdo para a Ciéncia e a Tecnologia, I.P./MECI

through national funds: LSRE-LCM, UID/50020/2025 (10.54499/UID/50020/2025); and ALICE,

LA/P/0045/2020 (10.54499/LA/P/0045/2020). K.K.F. acknowledges her Ph.D. scholarship

(DOI: 10.54499/2022.12949.BD) from FCT.

References:

(1]

(2]

(3]

(4]

L.S. Ribeiro, M.F.R. Pereira, “Sustainable Aviation Fuel Production through Catalytic
Processing of Lignocellulosic Biomass Residues: A Perspective”, Sustainability, 2024,

16(7), 3038, doi: 10.3390/5u16073038.

A.S. Amarasekara, T.B. Singh, E. Larkin, M.A. Hasan, H.J. Fan, “NaOH catalyzed
condensation reactions between levulinic acid and biomass derived furan-aldehydes in

water”, Ind. Crops Prod., 2015, 65, 546-549, doi: 10.1016/j.indcrop.2014.10.005.

K.K. Ferreira, L.S. Ribeiro, M.F.R. Pereira, “Analysis of Reaction Conditions in Palmitic Acid
Deoxygenation for Fuel Production”, Catalysts, 2024, 14(12), 853, doi:
10.3390/catal14120853.

L. Chen, Y. Liu, X. Zhang, J. Liu, Q. Zhang, L. Ma, “Catalytic production of long-chain
hydrocarbons suitable for aviation turbine fuel from biomass-derived levulinic acid and

furfural”, Fuel, 2023, 334(1), 126665, doi: 10.1016/j.fuel.2022.126665.


https://doi.org/10.54499/2024.14180.PEX
https://doi.org/10.54499/UID/50020/2025
https://doi.org/10.54499/LA/P/0045/2020
http://10.0.212.227/2022.12949.BD

