\'":.\\ | /",//, :

1‘\ N//,

'RRB 2021 &%

RENEWABLE RESOURCES & BIOREFINERIES

17th International Conference
on Renewable Resources and Biorefineries

Biobased solutions for climate change

6 - 8 September 2021 - Aveiro, Portugal

Final Programme & Abstract Book

—
LI
university of aveiro [
} aveiro institute of materials

GHENT theoria polesis praxis L}
UNIVERSITY



\\\Il//
é// \\E

T\ l/(’
P17  Valorisation of wine industry wastes through the production of polyhydroxyalkanoates by &

Cupriavidus necator
Barbara Advinha, J. Pereira, P.C. Lemos, A.M.R.B. Xavier, L.S. Serafim (PT)

P18  Depolymerisation of kraft-lignin towards high value-added products: Antioxidants and UV
absorbers
Gottfried Aufischer, B. Kamm, C. Paulik (AT)

P19  The lactic acid bacteria Weissella oryzae on the examination stage for pure D(-)-lactic acid
production in wood biorefinery
Helene Aflenzer, A. Malashka, M. Egermeier, J. Dolindek, V. Leitner (AT)

| P20  The quest for novel plastic degrading enzymes: Towards plastics upcycling
Jo-Anne Verschoor, A.F.J. Ram, J.H. de Winde (NL)

Oxidative ammonolysis of technical lignins for agricultural utilization
Gerhild K. Wurzer, H. Hettegger, R.H. Bischof, K. Fackler, A. Potthast, T. Rosenau (AT & Fl)

P21

#22  Utilizing a wheat sidestream for 5-aminovalerate production in Corynebacterium glutamicum
Arthur Burgardt, C. Prell, V.F. Wendisch (DE)

#23  Sustainable functional Salvia-based waterborne polyurethanes reinforced with cellulose
nanocrystals
Arantzazu Santamaria-Echart, |. Fernandes, L. Ugarte, F. Barreiro, M.A. Corcuera, A. Eceiza (PT)

P24  Vegetal-based leather dyeing — A path for the Portuguese leather industry sustainability
|.P. Fernandes, J.L Henriques, M.L. Cruz, H.M. Rafael, J. Duarte, V.V. Pinto, M.J. Ferreira, Filomena
Barreiro (PT)

. P25 Comparison between commercial cellulose and cellulose-rich material hydrogels formulated from
ionogels
Cynthia Hopson, V. Rigual, J.C. Dominguez, M.V. Alonso, J. Garcia M. Oliet, F. Rodriguez (ES)

P26  Seaweed potential for anaerobic digestion
Iwona Cichowska-Kopczyriska, R. Aranowski (PL)

P27 Influence of seaweed pre-treatment on anaerobic digestion
R. Aranowski, lwona Cichowska-Kopczyriska (PL)

P28  Solid and liquid biomass- based activated carbon hybrid materials
Ance Plavniece, G. Dobele, A. Zhurinsh (LT)

P29 Production of biomaterials from carrot pulp hydrolysis components
Juan Garcia-Serna, N. Bayoumy, M. Ramos-Andrés, A. Lépez-Gil, D. Cantero, L.O. Salmazol,
M. A. Rodriguez-Pérez (ES)

Biocatalysis
] . P30  Enzymatic production of xylo-oligosaccharides from wheat bran and their use as carbon source

by probiotic bacteria
Karina Lilibeth Rios-Rios, K. Vanbroekhoven, W. Dejonghe, H. Rakotoarivonina, C. Rémond (FR & BE)

P31 An environmental perspective on the biocompatible pathways for the laccase-based production
of value added oligorutin allowing enzyme reuse
Abel Muidiiz-Mouro, A.M. Ferreira, J.A. Coutinho, M.G. Freire, A.P.M. Tavares, P. Gullén, S. Gonzalez-
Garcia, G. Eibes (ES)

P32  Engineering of cellobiose phosphorylase for the synthesis of prebiotic cellotriose
Zorica Ubiparip, D.S. Moreno, K. Beerens, T. Desmet (BE)

P33  Enzymatic cascades towards a substituted tetrahydroisoquinoline starting with renewables
Douglas Weber, L. de Souza Bastos, M. Winkler, D. Rother (DE & AT)

17% International Conference on Renewable Resources and Biorefineries, Aveiro - Portugal, 6 - 8 September 2021 21



Poster 26

Poster 27

SEAWEEDPOTENTIALFORANAEROBICDIGESTION
lwona Cichowska-Kopczyriska, R. Aranowski

. Department of Process Engineering and Chemical
- Technology, Gdarisk University of Technology,
Gdansk, Poland

iwona.kopczynska@pg.edu.pl

- Over fertilization of waters results in extensive growth
- of algae causing disruptive changes to the ecosystems.
Tackling eutrophication by recovery of nutrients from
seaweed is the objective of the COASTAL Biogas project
Cluster On Anaerobic digestion, environmental Services
. and nuTrients removal). The project was founded to
- orovide solutions based on anaerobic digestion of cast
seaweed to coastal regions and to contribute to the
. Tansition to a circular bio-economy on the example of
e south Baltic Sea region.

The amounts of biomass found in the different regions
of Baltic Sea basin differ significantly depending on
e winds and sea currents. The seaweed ends up on
e coastal areas where it accumulates, dries up and
Zecomposes producing bad smell and residues that
“ecrease recreational value of the area. Theoretical
@nnual amounts of seaweed in South Baltic countries
‘Lithuania, Poland, Germany, Denmark and Sweden)
are estimated at over 1.8 miliion tonnes.

Taking into account the C:N ratio, seaweed found on the
solish coast had slightly lower ratio (average of 17.8:1)
#an the optimal range for anaerobic digestion (20-30:1
= 30:1 C:N). Therefore they should be processed in co-
fermentation with other resources, in this case cattle
=urry. Addition of all the seaweed resulted in bio-methane
»eld increase compared to pure cattle slurry. The lowest
ncrease was observed with Enteromorpha compressa
27.51%) and the highest one with Potamogeton
pectinatus (151.91%). The influence of the others algae
species was relatively on a similar level, Zostera marina
178.37%), mix of seaweed from Gdansk beach (76.64%)
2nd Enteromorpha plumosa (81.57%).

Also the concentration of seaweed was found to have
2n impact on the process efficiency. An increase of
So-methane yield was observed when the algae
=oncentration in the feedstock mixture was above 5%.
Selow 5% in the mixture, the yield was similar to pure
=attle slurry, however the addition of 25% resulted in a
sudden drop in bio-methane yield when compared to
20% (144.55 to 211.05 STP dm?®/kg VS respectively).
Seaweed seem to have a great potential as a feedstock
" AD as they do not compete with terrestrial plants for
=gricultural land, but potential heavy metals content rises
=oncerns in further digestate utilization. Among pure
‘Species collected in the Pomerania region the highest
=oncentration of heavy metals was found in Zostera
marina.

s research was co-financed by the European Regional Development
“und under the Interreg South Baltic 2014/2020 program (contract no.
'5THB.02.02.00-DE-0129/17-00) and the National Center for Research
‘=ontract no. 5013/SPB 2014-2020/2019/2), with the titte COASTAL
Sogas: Cluster On Anaerobic digestion, environmental Services and
M.Trients removAL.
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INFLUENCE OF SEAWEED PRE-TREATMENT ON
ANAEROBIC DIGESTION

R. Aranowski, lwona Cichowska-Kopczyriska
Department of Process Engineering and Chemical
Technology, Gdarisk University of Technology,
Gdansk, Poland

robert.aranowski@pg.edu.pl

Anaerobic digestion is an environmental friendly
technology allowed organic fertilizer production and
energy recovery from cast seaweed. In order to obtain the
best biogas yield the synergetic effect of co-digestion of
cast seaweed and other biodegradable biomass should
be used. For increasing safety process of anaerobic
digestion and efficiency operation of the biogas
plant pre-treatment of the cast seaweed is essential.
Furthermore, different stages of pre-treatment as well as
the combination of pre-treatment methods can increase
the quality of the methane yield. The core function of
different pre-treatments is to make organic matter more
accessible to the microorganisms by breaking down the
complex biopolymers, enhancing the bio-digestibility of
the seaweed biomass through accessibility of microbial
enzymes, and disrupting cell walls by bringing out the
chemical substances from polymers into more available
compounds. The presented results focuses on physical,
thermal, chemical and hybrid marine biomass pre-
treatment methods.

Thefirststep of cast seaweed pre-treatment was removing
sand by washing the marine biomass with fresh water in
a tank equipped with a mechanical agitator rotated at
a speed of 200 rpm. Washing was performed on raw
biomass as well as mechanically disintegrated by a knife
mill. The washing process was carried out at neutral pH
as well as acidic (pH = 2). The degree of sand removal
was determined on the basis of the mineral content in
the biomass. The cast seaweed contained 39.1% of
the mineral parts, and after washing by acidic water,
the mineral content dropped to 4.5%. Sand separation
efficiency can reach 89% and is most effective in acidic
solutions and for not disintegrated seaweed.

The mechanical pre-treatment was based on grinding the
seaweed in a laboratory knife mill at a rotational speed of
24,000 rpm. The time of grinding ranged from 15 to 180
seconds. The bio-methane yield in the co-digestion of
mechanically disintegrated seaweed and cattle slurry (in
ratio 1:3) increases slightly with the disintegration time
and reaches the highest value for 120s of pre-treatment
time. Further increasing the disintegration time doesn't
case increase of bio-methane production.

Thermal treatment of cast seaweed carried out at the
temperature of 95 and 160°C during 30, 60 and 120
minutes caused the highest increase in bio-methane
production to 27%. Bio-methane yield achieved for
acid pre-treatment did not influence strongly on the bio-
methane yield.

This research was co-financed by the European Regional Development
Fund under the Interreg South Baltic 2014/2020 program (contract no.
STHB.02.02.00-DE-0129/17-00) and the National Center for Research
(contract no. 5013/SPB 2014-2020/2019/2), with the title COASTAL
Biogas: Cluster On Anaerobic digestion, environmental Services and
NuTrients removAL.
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