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1. F#mPE Is Carbon the enemy? What would the EU do without it?

\

F it E &% 2EE (Opening Addresses) ~ 722 5F5E=((Scientific
Opening/Plenary Session Applications of Science in Industry) DA 5 = RE/NAHET 5
(Moderated Panel Discussion) °

Moderator

DAVID CHIARAMONTI

Politecnico di Torino, DENERG Dpl

Setting the scene:

MICHAEL CARUS

nova-institut, Execulive Manager RC

Panelists

Energy T eader, Office of Climate Cenlre, ITALY

Change, Biodiversily and Env, ITALY I

Q&A: 15 min

Conclusions:

ANA MARIA BRAVO-ANGEL

FF, Director Poblic Affairs, BELGIUM

& 6 PR lEdErds

%8 H

sor Energy Syslemnr

MICHAEL CARUS ANDRE FAALD
nova-institul, Execulive Manager RCI Director of Science, ECN part of TNO
GERMANY Dis &

Ay Ly of Groningen, THE
MARIA MICHELA MORESE CALOGERO SCHILLACI
FAD, Senior Nalural Resources OfTicer European Commission, Joinl Ressarch
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2.1PH#324H 6A0.3 : Biomass pre-treatment processes
w1 LR TN MR 2R AR B RE R T LS s A AR R R AR AR s b Ry
TR JTE -
(1) ZHANYING ZHANG, Multi-product Biorefineries Based on Alcohol Pretreatment of
Lignocellulose - A Review of QUT’s Technologies.
(2) HANS HEERES, NewWave: Building a Sustainable & Circular Economy through
Innovative, Biobased Manufacturing Lines.
(3) DIOGO MANUEL AMARAL SANTOS COSTA, Synthesis of Cellulose Aerogel
Fibers from Agricultural Residues and Considerations on its Continuous Production.
(4) ERIC CHARLES PETERSON, Lignocellulosic Bioconversion to Microbial Protein via

Cellulolytic Consortia.

Chalr & Moderator

DAVIDE DI FRANCESCO ANDREAS KIESEL
L & r I Biobaszed
= e B nomy, GERMANY
Presenters
ZHANYING ZHANG HANS HEERES
Queensiand Universily of Technology BTG Biomass Technology Group, RTD
) Dpt., THEN
""""" Ses AO.
- of "1

DIOGO MANUEL AMARAL SANTOS ERIC CHARLES PETERSON

COSTA

ional de la Recherche
wihgque, CANADA

Session reference: OA

7 DIBHEEFRAH 6A0.3 Big a2
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3.[1FH%5%4H Biomass-based Technologies and Practices for Carbon Dioxide Removal
IR MR Y A E IRl HY NETPS fEBCE I = EREE & A HHE 15 = HIIE
H > LAk NEGEM IH H NBAZEHIA R TAEAEASEIHI RS R - DIEHE R
TR A RERY NETP FER o228 - MBKIBFUARTEE ~ AR - B R
FHHIAE BRI LR 8B T I AT RERC 2 -

4. 15H#8324H 1BO.1 : Innovative strategies to produce dedicated biomass for bioenergy,
biofuels and bio-based products
ah L EE USRI AR E R > AESEFIHNAEREIR - AEEA
AE A AR
(1) WALTER ZEGADA-LIZARAZU, Biomass Potential of Sunn Hemp Grown as Double
Crop Following Conventional Winter Cereal(S) in a Reduced Soil Tillage System.
(2) EFTHYMIA ALEXOPOULOU, Growing Camelina as Cash Cover Crop in Greece.
(3) ANDREA PARENTI, Yield, Quality and Soil Organic Carbon Dynamics of Food and
Energy Crop Rotations for Advanced Biofuels Production.
(4) TOMMASO BARSALI Use of Biochar as Soil Amendment on Camelina Sativa L.

Crantz Yield for Sustainable Oil Production.

%10 H



Chair & Moderator

RALF PECENKA

FEDERICA ZANETTI

Universila degli Studi di Bolegna, DISTAL

Dpl., ITAL

Presenters

WALTER ZEGADA-LIZARAZU EFTHYMIA ALEXOPOULOU

CRES - Cenler for R

Sources and Saving, Biomass Dol
5 1 GREECE
> H Session reference: 180.1.2
Do » Growing Cameating 32 Cash Cover Crop
ANDREA PARENT! TOMMASO BARSALI
University of Bologne, DISTAL Dpd, ITALY "y RE-CORD, ITALY
Session reference: 18013 Session reference: 1B0.1.4
» Yioks, Quaiity and Sof Organic Carbon » Uz of Btochara

8 LIPH#R4H 1BO.1 Blgag s

5.15H&8324H 3BO0O.3 : Integrated Biorefineries
atenam J R SRIER P — 28 IR B R A rni T L HISR S > IERE
W ERAE G R R S PR AR
(1) WALTER ZEGADA-LIZARAZU, Biomass Potential of Sunn Hemp Grown as Double
Crop Following Conventional Winter Cereal(S) in a Reduced Soil Tillage System.
(2) EFTHYMIA ALEXOPOULOU, Growing Camelina as Cash Cover Crop in Greece.
(3) ANDREA PARENTI, Yield, Quality and Soil Organic Carbon Dynamics of Food and
Energy Crop Rotations for Advanced Biofuels Production.
(4) TOMMASO BARSALI Use of Biochar as Soil Amendment on Camelina Sativa L.

Crantz Yield for Sustainable Oil Production.

%11 H



Chair & Moderator

FRANCISCO GIRIO JUDIT SANDQUIST
LNEG - Laborslorio Nacional de Energia SINTEF r Resear } E
e Geologia, Bicenergy Unit, PORTUGAL Dy
Presenters
THAYSE HERNANDES STEFANIA LUZZI
LNBR - Brazilisn Biorenewables Nalional TNO, Bio-based and Circular
Laboralory, Suslainabilily Divisio Technologies, THE NETHERLANDS
BRAZIL e
Se r ren 380 > Ev
> F -
KEES KWANT 3 GIULIA ZOPPI
Netherlands Enlerprise Agency, Minislry Aarhus University, DENMARK
I fairs, RVO, THE Canain
»

9 CIPEEEZ4H 3BO.3 gy

6.155&324H BP.1 : Socio-economic aspects in circular economy
afenam 1 IEER AR SR BRI — L0 BE B Y S PR TR -
(1) IRIS VURAL GURSEL, Are Existing Circular Economy Indicators Adequate to
Capture the Role Biobased Products Can Play in the Circular Economy?
(2) ROCIO DIAZ-CHAVEZ, Gender and Social Equality in Bioenergy and Bioeconomy.
(3) IRIS LEWANDOWSKI, Fostering the Delivery of Private and Public Goods from

Perennial Cropping Systems Through Policy Measures.

%12 H



Chair & Moderator

CALLIOPE PANOUTSOU

Imperial College London, Centre for

Energy Policy and Technology, UNITED

ANDRE FAAID

Director of Science, ECN part of TNO,

istinguishec fessor y Syst
Distinguished Professor Energy System

KINGDOM Analysis - Univers

NETHERLANDS

ty of Groningen, THE

Presenters

IRIS VURAL GURSEL ROCIO DIAZ-CHAVEZ

Wageningen Food & Biobased Research, Imperial College London, Centre for

THE NETHERLANDS Environmental Policy, UNITED KINGDOM

Sk

assion reference: BP1.1 Session reference: BR1.2

R Keynote presentation

vy? P Gender and Social Equality In Bloanergy and

Bioeconomy

IRIS LEWANDOWSKI

University of Hohenheim, EBlobased

Resources in the Bioeconomy, GERMANY

Session reference: BP.1.3

10 BP.1 Bl

7.15558334H BP.2 : Bioenergy and biobased products

o deny o | Sr e AR R R Y B DA s AR B R RS B i BB R 2R AT PR
(1) MAUDE LAUZON, Enerkem’s Gasification Technology for a Sustainable Future.
(2) KIRSIKKA KIVIRANTA, Drivers and Barriers for Implementation of Bioenergy

Technologies in Rural Bioeconomies.

% 13 H



Chair & Moderator

MARIA GEORGIADOU FRANCO COTANA
European Commission, DG RTD, CRB - Biomass Research Centre, Faculty
Directorate General for Research of Enginearing, University of Perugia
BELGIUM ITALY
Presenters
MAUDE LAUZON KIRSIKKA KIVIRANTA
Enerkem, Requlatory Affalrs and ESG TT Technical Research Cantre of
CANADA Finland, FINLAND
Session reference: BP.2.1 Session reference: BR.2.2
© Keynote presentation > n
Biocnerg | h i Rural m

» Enorkem's Gasification Technology fora

stainabie Future

11 BP.2 B s

8. [IpH=¢724H 6B0.8 : New products from biomass

HH BT A B R R S S IEAE R A o~ AR E MR ORE R

B - ELFE AT ASHRE ~ BRI EY) KRB HRAVAEEE BTX > DUKAEH

AR A8 25 TR AR A R Y — S &L -

(1) DONG JIN SUH, Production of Renewable Films Composed of Lignin Waste and
Poly[(R)-3-Hydroxybutyrate].

(2) RONALDS GONZALEZ, Sustainable and Alternative Fibers Initiative (SAFI): a
Global Initiative to Foster the Utilization of Alternative & Sustainable Fibers for
Consumer Goods.

(3) ANTONIO CAPORUSSO, Conversion of Lignocellulosic Biomass and Side-Stream
Products into Microbial Oils.

(4) SONGBO HE, Catalytic Conversion of Glycerol to Bio-based BTX: A Co-feeding

Strategy.

% 14 H



Chair & Moderator

NAYCARI FORFORA IRIS VURAL GURSEL

Wageningen Food & Biobased Research,
THE NETHERLANDS

North Carolina State University, Forest
Biomalerials Dpt, USA

Presenters

DONG JIN SUH RONALDS GONZALEZ

Korea Institute of Science and North Carolina State University

Technology, Clean Energy Research Department of Forest Biomaterials, USA

Center, REPUBLIC OF KOREA & PR
G v Session reference: 680.8.2

Session referance: 6B0O.8.1

» Su smative Fibers Inttiative
awable Filme Composed (SAFH tiveto Foster the
o iz Sustatnable Fihars
J Consumer Goods
y ANTONIO CAPORUSSO ) SONGBOHE
University of Barl, Aldo Maro Nanjing Tech University, Joint
Biosciences, Biotechnology and International Research Laboratory of
Environment, ITALY Circular Carbon, P.R, CHINA
™ Session reference; 6B0O.8.3 Session reference: 680.8.4
on of Lignocellulosic Biomass and » Catalytic Conversion of Glycerol to Bio-
m Products into Microbial Oils a Co~feeding

[E 12 CIEESRAH 6BO.8 BlEsgs

9. [IPE=%724H 3BO0.9 : Biogas and Power to Gas
AR Eafiat B E RN EER A A IR IR E A R RE IR %41 » W0 BAE

ik PR T a4 I — e B AS TRIATAE

(1) ROMAIN BESSEAU, Power-to-Methane from Renewable Electricity Surplus: A
Relevant and Sustainable Cornerstone of the Future Energy System? Exploration Over
an Italian Case Study.

(2) TOBIAS BALDAUF, Developing a Control System for the Integration of Biogas Plants
into Power Grids with a high Share of Variable Power Generators.

(3) OLIVER KROCHER, Techno-economic Assessment of Seasonally Flexible Electricity
Storage by Power-to-Gas and Conventional Biogas Upgrading.

(4) HANGYU YU, Techno-economic Evaluation of Biogas-fed SOFC Power System

%15 H



Integrated with Biogas Cleaning Unit.

Chair & Moderator

LUC PELKMANS DOMINIK RUTZ

IEA Bioenergy, BELGIUM WIP Renewable Energies, Bioenergy &

Bloeconomy Unit, GERMANY

Presenters

ROMAIN BESSEAU TOBIAS BALDAUF

European Commission JRC, ITALY Technische Hochschule Ingolstadt

Institute of New Energy-Systems (InES)

Sessionreference: 3BC.S.1
GERMANY
» athan i b
Ele plus: AR va S niIre
Co f the Future Energy =
Exg n lta 2 t » pinga( the
Y on of Bi we i
I h Share ! (
OLIVER KROCHER HANGYU YU
(”“ PSI - Paul Schearrer Institut, Bioenergy EPFL Valais Wallis, SWITZERLAND
¢ p :
and Catalysis Dpt., SWITZERLAND - - 2
% it Session reference: 3BO.9.4
: Session reference: 380.9.3 p Techno-sconbmic Evaluation of Sioqas-fed
» Techno-eco e Ass ntots 1 SOFC Power System Integrated with Biogas
Flexible Electricity Storage by Power-to-Gae sleaning Unit
and Conve 1 Biogas Up gradir

13 [CIPH#E3R4H 3BO.9 Blgraf®

10585 > PREFISAR 2 RN > o] 2R -

1.1DV4.3 AGROCLIMATIC MODELING FOR EUCALYPTUS AVAILABILITY
ESTIMATION TO PRODUCE ADVANCED BIOFUELS.

2.1DV.4.18 UPDATING OF WOOD FUEL TERMINAL MODELS TO ENSURE FUEL
SUPPLY IN FINLAND.

3.3CV.4.2 INTEGRATED APPRAISAL OF SUGARCANE BIOREFINERIES FOR GREEN
HYDROGEN PRODUCTION IN THE BRAZILIAN CASE.

43CV.4.4 TECHNO-ECONOMIC AND LIFE-CYCLE ASSESSMENT OF FOREST
RESIDUE SUPPLY CHAIN AND COMBINED HEAT POWER GENERATION IN

RURAL COMMUNITIES:A CASE STUDY IN CANADA.

% 16 H



5.3CV.4.15 BIOGAS-REFORMING CATALYSTS DEACTIVATION MECHANISMS OF
NI-FE AND RU-EXSOLUTION DURING PROLONGED EXPOSURE TO H2S AND
DMS CONTAMINANTS.

6.3CV.6.16 EVALUATION OF SUGAR AND FURFURAL PRODUCTION POTENTIAL
USING DOMESTIC FOREST RESIDUE FROM SUSTAINABLE FOREST
MANAGEMENT.

7.3CV.8.1 TOWARDS NEW APPROACHES FOR ASSESSING THE CLIMATE CHANGE
MITIGATION POTENTIALS OF NOVEL BIOPOLYMERS FROM
LIGNOCELLULOSIC BIOMASS.

8.3CV.8.5 EUBCE Student Awardee Presentation ROLE OF BIOMASS USAGE IN EU AT
POINT OF CARBON NEUTRALITY.

9.4BV.5.8 UTILIZATION OF GASIFICATION BIOCHAR FOR THE REDUCTION OF
GREENHOUSE GASES AND AMMONIA EMISSIONS IN SWINE SLURRY
STORAGES.

10.4CV.10.5 BIOGAS DIAGNOSTICS: QUANTIFYING SILOXANES AND SULFUR
COMPOUNDS FORIMPROVING ENERGY USE OF BIOMASS.

11.4CV.10.6 RECOVERY OF AGRIFOOD BY-PRODUCTS AND FOOD WASTE FOR
BIOMETHANE PRODUCTION.

12.4CV.10.10 COMBINING DARK FERMENTATION WITH ANAEROBIC DIGESTION
ENHANCE BIOGAS PRODUCTIONFROM PRE-TREATED GIANT REED (ARUNDO
DONAX L.).

13.5AV.2.6 ACID CATALYSED ALCOHOLYSIS OF LIGNOCELLULOSIC BIOMASS TO
ADVANCED BIOFUELS.

14.5AV.2.14 MICROBIAL HYDROCARBON PRODUCTION BY FATTY ACID
PHOTODECARBOXYLASE PHOTOENZYME IN PHOTOBIOREACTORS.

15.5AV.2.17 USE OF NATIVE YEAST STRAIN (SACCHAROMYCES CEREVISAE) AS

INOCULUM IN BIOETHANOL FERMENTATION.

%17 H



16.5AV.2.18 EFFICIENT SUGARS RECOVERY FROM CYTISUS SCOPARIUS FOR
BIOENERGY AND BIOPRODUCTS PRODUCTION: OPTIMIZATION OF STEAM
EXPLOSION FRACTIONATION STEP.

17.5AV.2.19 OXALIS TUBEROSA CARBOHYDRATE FOR OBTAIN SECOND
GENERATION BIOETHANOL.

18.5AV.2.23 VALORIZATION OF LIGNIN-FIRST CARBOHYDRATES THROUGH
BIOCHEMICAL CONVERSION TOWARDS ETHANOL.

19.5DV.2.16 A  MULTI-PARAMETRIC STUDY ON  HYDROTHERMAL
CARBONISATION OF MIXED AGRI-FOOD WASTE FOR THE PRODUCTION OF
HIGH-QUALITY SOLID BIOFUEL.

20.6BV.2.14 ENHANCING THE VALUE OF LIGNOCELLULOSIC BIOMASSES
THROUGH THE PRODUCTION OF BIONANOCOMPOSITES.

21.6BV.2.32 SYNTHESIS AND CHARACTERIZATION OF BIO-POLYOLS
SYNTHESIZED FROM VARIOUS TREATED DEPOLYMERIZED SUBERIN FOR
RIGID POLYURETHANE FOAMS.

22.6CV.7.5 EVALUATION OF FURFURAL AND 5-HMF SEPARATION EFFICIENCY
FROM SUPERCRITICAL HYDROLYSATES USING ORGANIC SOLVENT
EXTRACTION.

23.6CV.7.9 OPTIMISATION OF CATALYTIC PRODUCTION OF 5-HMF AND
FURFURAL USING

PHOSPHOTUNGSTIC-DERIVED HETEROPOLY ACIDS.

24.6CV.7.13 DAWN TECHNOLOGY TM - SECOND GENERATION BIOREFINERY AND
ITS LIGNIN PROPERTIES.

25.6CV.7.14 BIRCH OUTER BARK CHARACTERISATION AFTER EXTRACTION AND

ITS POTENTIAL FOR OBTAINING SUBERIN FATTY ACIDS.

% 18 H
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1. Plenary Session: Is Carbon the enemy? What would the EU do without it?
FEmiE A GG - 2R VBREER - MR AR [EESEAE 2050 FERREESE
PG R A TURkER (2 B RCER: - AR H ARV - FHETE] 2050 4 - fize 2 EF0RTk
SBRFEET] 945 AN S bR - 2R > B ST EAENZENR - @REF A
AR B I MTZ2 4H 4% (International Civil Aviation Organization, ICAO) g tH Y & B4
BRFAE )78+ (Long-Term Global Aspirational Goal) » 54 2050 LI EEEF(KE 203

E N SRR R RE ) R E ER(RE 14) -

ICAO et e (1] i arcrta o Wik (1) pcsan

LTAG [V itwgemtust teacciia 3 4499,

Scenarios | Mane of m« envmhos roach roro co wnissions uxing in-sector
| eogires | pENNIONORY, operats and fuas)

My SHCTTC ot

N Lt

Blomess sar
Goso0us Waste 3AF
Atmoapheric CO2 SAF

Hydrogan

fod with LTAG Lutegrated Scosarios

14 FZ2 S MR [F 2050 FEAVBRHR# RN

PRI » A G 7 —EERE - B T RES HIERMIEA 2, ENKHE
AR LS E TR G - R AERF SR H R -

HAMEE M T3 88%H{LE i & hiR(Embodied Carbon) A x4 o] AL &R
(B ~ RIRR ~ BRTE) » A 12%K B R A B eklnl & RS (2015 - 2022 47t
STER) - 2481 > ERE R G S TRl - AT B A n] A B RAIARAE - Hodr > £i7
G BEETAY 55% » HLAUUR T B [k (25%) R AR E RE SR (20%) © EE R ARAEEY)
B[S P S b o o BRI S (8] 15) -
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A > AR IZER B RS > BERFEEORbR H RS E oA A B
AMAZ EEYTENR > AR E R - g i BRI - Y
{8 FHREFS 2B DR IAR & - WLRETRT T BRI A & ~ PR (EORE/K - B IBR (i i R ] fie 2 IE

WA AR o R H IR A — (B K Y AR ARG 2 ([ 16) -

16 BUMEEYE R & BLERAOR IS Zorn E E

SEEHAMHER 2 T 138 (Soil) A EHE TR E LRI IR
TR B R~ AREREEE > DURECEER A FI&E M FY e e A B S
B BRI H AT FE s b= i DRI R G T AR ELARE S - 28 {2 - T BiRF% P L(Carbon
Removal) - JCRAAE b7 5 H ATHYARIRHTFE > A AT45 SRR HIREUR - (ke
%~ MR A A EAOREENIE -
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{HAEBERRER T O B el 2 A - thAESGE 1 IRV4ERE - FLIRJE - Bns AR a K
g [EIRE - AEEREETE TR REE T L SEKIBE RERN S « £ EbRAEE
R BT - FTHREECHURHER -

BRItz ok o BETCHEE It Ry K S TN —38 - (EPSDE S HERERY Diverfarming
SPE AR R 2 B Ll A AR AR AR 4G 1388 > [FRF D A R R AR B EYIHI 8 AR
Ji o Diverfarming 5185 RAYBTZEAAE PE DL A AR H B e 4110 ~ S % - kbl
WHEAVERTE - J4LE B E— -~ S H A R RS AR e fE—2 R R
FIRES o e FEL A B e O 1 SR (R PR IR Al B IR K

PLERE S A S E R L - AR RS 1 B E N2
ZaRET T3t > BTSN DARDRE: ~ Ji/D Rk ~ BT shaEE - A0
B (SRR DT RE P R AV RRHE) » I8 3t 2k T (6 3% b)) (BRI R Bl b ~ 1
A - B - SEESeE  MAKIRS SN FEZRD AR
e - MELLERTRANAS S BN T B R BHMEMEE - A REEHE N4 -

Tk UMP ZREREE) 1A EIRYASLEE#4EE: Marko Janhunen 11M475% SIE S
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UPMBIOREFINING

UPM Lappesnrants Biomfeery UPM Leuna Biorefinery

- Renewabls biochemicals < Advanced biotuels and
- 750 million € Investment biomaterals Including SAF
- Start late 2023 - Basic engineering phase
- Production voltame: 220000 ongaing
lonnes per year «  Production volume: upto
500000 tonnes per year

17 ZFBREE] 1] UPM X A B RE IR ER

2. CIFE#EFE4H 6A0.3 : Biomass pre-treatment processes

4B EAE TR S A B E A AR B AL R EE B AVIRAD -
2020 LA R BREVRE K EIB IR - 28T A2 A A (o Ay 4= B G IR AR - RESIE AT
BREF A EREE LT - HhE - SRR 2R AR - BRI AR REE
MRS RIATE - (ERNESAEZEIRIFIAE - IS EESR B R Z T
BT 1A dE A A P AR B TR - 5o — (AR E XA E A2 S i (fE 18) -
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Furetiomsl Cartion fram Lignn

Lignin-Derreod Haed sarhon foy
Sactim lon Balliss

+ Bodum o hatieries (S8iy)
Catrede madmal eockam bl
Alvals malenal: hard carbon

* Rlcohot ligain for hed sarbon

18 RNERREEHHIZES

HAlTA — B 20 (6 R R L A A 2R R AR 44 (cellulose aerogel
fiber)([&l 19) > ©E—TEREHINEMAVZFLMAE > WACHEPTREARGRRENGE « FLEE
AEAEAEER IR R AL & EERE AR ] 2 2] 400 PRI s ifk
{E&SEREATE MERUNEERM ML AE M ESGEEZER - 58 7 F] Pilot plant &k
N ON o
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19 A ZR SR AR A S R 220 B

FEIERE YR SR A E o] DG Bl — i AR 2 FLE A > KB AT B R A
IREA R i (AR R i HE B £F) - =] F 2 A e a2 MR B AT EE (volatile fatty acid, VFA)
FHRE VA B8 B[Ry A8 2 i (] 20) -

20 EMRIBHEKEERAE VEA BrRE
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&R LAl - BEPROTIAR A B E Y USRS RoR S > (BINIER UMb i G TR
A FEIRAR A E AL > BTREP e WA A=Y S A AR RS
TEMGE S A FRERERR G - AIEEZEE -

3.[15H#%734H Biomass-based Technologies and Practices for Carbon Dioxide Removal
ERSTFEAGINERIHE 2 —1 "8 bk - R EEE R T HERER
SR T EREE , © EU Y Horizon 2020 £ %f & ik HE 18 B (negative emission
technologies and practices, NETPs) &R T —T&EfE &5 NEGEM AUEtE(E 21) » FEEAE T
e AR RN SR S ERER LM AT THYRIS 4HER - 1¢ 2020 41 6 HEEE(TE 2024
5 HIERE - Harf 7 11 @Rz 6 Frks: - 3 [ERiubtseists - 2 (E3EBURT
AH& S 5 R RS 16 A0k H: - BTHERE 20 (B el -

21 NEGEM &t ¥ ER kA =R

B P B i RIS B B T AR I a8 1> A5 RE VIR BiLbi TR JE AT (3% 7 (Bio-energy with
carbon capture and storage, BECCS) - [itb 2 4b - 4:Efj(biochar) /& —{[EE1 BECCS 1H
WAt - (BB FARSAE E 58 M - A G i {EE 2k BECCS &R H A& tith H A fatH
BIRA o A ERAVESER T I BURSE LY T R - i B AR E Rt AT DU R R
PIRUE - BONGEEAES 287 T HEWREREY) MR M EEY A LA
EI(E 22) -

%25 H



Estimates of biomass residues potentials

INTINL] | soasinpivios sansmen

Biochar potential to deliver negative
emissions and improve soil guality in Europe

Frisameun Charndiny & Alesatars Thetean! | Iebanting Emmbogy Progreen ST

22 AEbRAYVE S BB SR Y B IR R &

RARBGFE S E B EBRE - A RE R FE G - B AT &
QU.ALITY(rTE(bEIMERIAGEF R @) FRE(E 23) - MELE © LHVE B (RRAAE
B (EiEEk - SERERARESS)  RMER - JERBREHES) - hdiie - (THE
AR EE S K A (B AR B B A7 B5L R F (capture of fossil carbon for storage (CCS) or

utilization (CCU))Z -

Criteria for a EU Certification System -"oiand

The EU certification framework can only be used to certify carbon removals that
meet the following QU.A.LITY criteria
: Carbon removal mm&
£ Quantincation ST g0 veyond supgort sustainability
standard practices and objectrves such
what & legally required :

Carbon remoyal s dimate change
activities are measured account for the mnoaltonnl
accurately and delrver duration of catbon adaptabon, biodiversity,
unambiguous benefits storage and distinguish circular econamy, water

from temporary
storage

23 BONFZEE AN Z QUALITY (AT E/b/AME R FE K EM) A

£ 2019 £ > $2HG EU27 BIRIRRTEANE LYy 36.1 (R - (I8 H T —(EFH I -
WA BECCS w] LIS E{7 24 50%ATikHER - h—5 th BECCS #AEHLAE

RlT4S & » ARFAE B BE e A IR HSE ] B SE (A [l B 4 ([ 24) -
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ROLE OF BIOENERGY IN THE DECARBONISATION  BiOenergy

* In 2019, EU-27

BImissions were

3610 MHCO,

* Even If we
shalply reduce

emessions, some

sectors will be
hard to abate

* Agnculture
Aviation,
Industry will

Cilmote Change Committes
Bianced Pattnway 2050

* To balance these

amissions,
carbon will have
1o be removed

* One projection

shows that 50%
of needed
carbon removals
could come from

likely continve to | ey
have some o < M8 BECCS
emissions

iz:

[ 24 BN 2050 f iRt 7o = B

4. IgH#2Z%%H 1BO.1 : Innovative strategies to produce dedicated biomass for bioenergy,

biofuels and bio-based products

AREEHN BEENCERANERER - AEEMTHNEERER - AEeA
BRI AR ERE -

kT T AE SR AEREERHEYHSESWHME R R T ARG 1894
FEVET] > LUK SRH R A B LAY IR A SR LA &R 36 H A & B e/
EHEY)IFE Lt - ARTTERY S SHEBD TR (e MR L) S maf [ [ 2%
Rt fE(Ecofix FI Crescent Sunn » 575l B RAE B BIFIE AL BINERANRE
H o REMVNERETEIWHE RS E - i/ NERIHERRME T > OB EE AR
RZR ] H 2R ] S 1S B = 1Y AR e BN ] A1 RE IR (18 25) -
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2023

25 EFWHE RS

AREEPIGER » I ZERTAL TR T IR E R 2 b e H 2SRRI Y5
o WIFREREUR - R IMHERRIE T - SRS EIE SRER 2811 H 25 R0 o] H R s
A48 B AT A AR - SIS E RSB A A EET - [Fl B R R
R B LA TR SR T A &R - 7 BN e B e/ e EYe 14, -

BN - GRS TS DR R E T SHIRE LM IITIE - i —%
S VIFIRE R E YA TS IR S E i e - RN R et - RAEREREZE
AHE AR DL TR (FRy AR E SRR e A & - ChEsE BB I3 T B A H AR (SOC)HY
b)) FOR-IRE-NZE-TOR (C)3ii) FoR-m H SER-/ N+ H ZAUR- R0k (R1):
iif) FOR-GRAE SR/ NI H EORR- 0K (R2) 5 iv) TOoR-E -/ N+ H 25T
K (R3) 5 v) FOR-T2ER-/ N+ HZEAN-FoK (R4) -

HEESARER  R2 MHETTA C - REFR S AR 4 B S B =% (8 26) - %
EWRENE - U TPHEENESNNEEEARPE - (CEEA~MAE - Rl 1 R4
AR REE « snEA SOC WYk T EAEE - KNAEMVEEEERRE C 1YW

& o
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26 AEERIERI T > R

BRI EEHEAEEYERFE TRAEE © RERE N GE DU TR A
(L - GERBUR - EFL/EYER(EET - ARSI g MR R E BN
EAREPE - B0yF —EEAEHRS RFRREENSE - FRHesLEEE
BT EA RN - BREREREELETHIZ IR T EEMIEER -
Az Ry k SRV E REIR A BV SR Bt T I RERARIA T2 -

5. LIPE#:%4H 3BO0.3 : Integrated Biorefineries

A B — B R EONRMT BV E R H - 8 B R i e VA R Rkt
WRITZAFNEE - BRIk TRIFAREZ SN WRHEA M AR SR EEE YR
JFE < HIGFLY £y EU (9 Horizon 2020 & B2 FrifEERIH T > — (@ 27) » HATEHE
KE 4 ERE 2 O EETER AR EBEGF IR R FoR TS SR K JFORE
KEHTR IR R TSR > T EAEEUCE /D 10%H I EIREL - ERITAY R AR I AL R

4900 FHMHMY — A bhk - WEEFHEOEE -
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Suttability of available feedstocks for the HIGPLY concept
o
o

27 HIGFLY HyBIFE R & B N O R S RS & Fs Bh

WE Lk AE B e e 2 E A7 BUE AR 2030 FEAE40F
FHAEREEUA 10%89 G bAR ~ (B2 SAf L » 64 2050 FE5¢ 4 B A b E S (&l
28) -

gRETipping Po \ Global Carban Demand for Chemicats and Derived Matariats

O order to achieve a e e e
100% replacement of i
Jossil resources in 2050, |
we need a start with an :
additional 10% {
replacement by 2030. |

OAll options: Recycling, CCU o
and bio-based will contribute : ot fo st

QCommercialization of
biorefineries  should  be
aceelerated with a target of
10% of fossil carbon
replaced by sustainable bio-
carbon

Application in

sy RN

28 AERERRTH R SV I B AR

P ERAEHIE » EEEA—HHER 10 EATHEREIE A RER - FIHRE
FRIERIUR > AIERML 21 EWgREE - 555 A& S 5000 1.2 2,5-0km — FfEZ(Furan-
2,5-dicarboxylic acid, FDCA)4: & T FHAT Y 2024 FEEESERY > FIH YXY® Fiffy > DA
FDCA FlsfHiett PET B G PEF » BR 7 A I K TS - RAKFE KL MI
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mission (Mission Innovation) ~ CEM biofuture (Clean Energy Ministerial Biofuture) ~ IEA
bioenergy (International Energy Agency Bioenergy)#:fT&1E » HFEE LAY E S » R
I 5 2 1 i e i 5 A (18 29) -

)
. b
_

@ Minabatt 112odivsed Binrelinert

Roadmap with 3 piliars:

"lots und Market and
B (TUTIEY
& . " * Enabling

%;’M environment

« LCAand

scotumting

with ey like M1 muecoes, CEM
Dinfature, [EA Ninwsergy ste

29 &k roadmap

6.158& 7340 BP.1 : Socio-economic aspects in circular economy

Ry T ZFFaEER A E BB R - SE4 NI E MBI EIRIEE ERIE Y - BH
TR a1 B R MR AR E A AR (I - AT EAEE IR ~ A AR AR
M~ BARGNEAHEBENRERR - DISE —E1EREFZEOK(E 30) - $HELt
TR HEAIEER MRS T THEAIME T - R EERSHVR ERHE - BT
MRt ERA TR S E ZOR AV E S8 - MEE (A ey ZEEE HE SR Rl Ay
DT > DU i Ga Tl A B R A GE RS B 16T o 1B R S R SR SR
JE 7 il 7E 1 E B ER 42 B 40 H AR (R BE R aR SRS FHRHAY AT £ L B ) -

HAGEAER - G ERET TN E N BRI B R M P HE SR A E AR OB A EE M -
A5 [ AR B R e FIAH R 2SR E R » 2T T —EBEREUBZOK - 39t
HEEREER MR T THEAIME T - e TE— DRl & A B A A E
IRMERY S SRV - (EIREUERVISIRT - FEWARIRE - ERASFIN ~ &
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BB e AR R AL > ISR T NTETEERIE R ) AP AE A BN &
il ¢ BV S T~ EAIRIRE - ARG T - 2ERAREAMHYIRERS -

DL b Rt fE AR N R £ A S RE B AL IREOR R - W Ay eI EA
HIEE# EAVEES 1 H S s A B SR A T A AR (R AR AR - 7
SRR R P &R e IR R E AR BEEEY) -

TR > AL - HRATRE R IERAOERVE AR > AR SAEIRtET
E B BRAERT T P {78 S B BR AT = B P B B A e R R R 1 > (BT RERR (e —
(E AR 5 $HEBUR B SE A - 2 A AL SN IR 2B B B 4B > a4
BIRATH ~ EEREASIBFIA - B 2ARGHIEE) MBIV ER Z R A BIHE SR ABUR
HlE B e E R A H OB B DUk s e -

30 fEERECIHELR E

7.[15E&$ 4240 BP.2 : Bioenergy and biobased products

AR EREEkaTm | Sro BB RS0 & e DL A= B RE R il & it Y Ba S K 22
HIfEHEE - Enerkem & —Z A LRGN AF] - MBESRFSFEA vl AU 8y ESRHBI
WIRESERIMIEREY) ~ THER ~ BN L3RG BEYILUROR & R MBI b 5y nT FF AR AR A
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(B2 - MMIHIRHiTR eSO bR TP ERS EE R FRHETT R L - A SRR -
% o B ERGAEME Enerkem ARG BRI BEETIHEME(L - DUEEhRE]
W R E HERFIAE RN » DUE— T AV L& R - Enerkem T
SEAENL RS SERA T R SR s as e o (58 P A PR B Rffa A= 2 R BRI LB (8 31) -

A ala e, 09503t My wrd Charpieds

EUBCE 2023

& 31 BEEEYE SRR LR A

BIANT 7R H AR S HO Y A i B R Y A e A (H{HAYE L > Enerkem
APV BRI 7 — MR BRI b R TR A R R E R FE VBRI 5 26 > BRI
FIERCRAVE LR EE - (LA RE H A AR PS8 M [E] Aehie sl A8 o 1 e B B Y - i B S
s AR RE FH R T BB I I A 32) -
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=]
Ml CARBON RECYCLING' PROCESS

32 BRIE R

SR [ERG 5% 4 T Horizon 2020 BRANCHES 3HE0y—IEISE(E] 33) > et ESE
BN R B OREE IR » WS FOBRAEE  IRERIRREATTE - A REHEEA

B A DU S e B L SRR S AR RS - 52 5E B B L A N I & T
AR R ZEFORRRSE © FAFZCHRE: DEPEST J/ARTAL 1 5o B4 B &S i 1 7 ZE B iy 25 1

SEVENTTHY H AR R AT R A 1 Bt 4 B SRR B B A B RURIDEL B = At A
CI4RET ~ &% ~ BUA ~ 4288 ~ 1L &b SR - e DR B e &
B AT YRR A T T o
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33 Horizon 2020 BRANCHES 12

8. [IFH#:#4H 6BO.8 : New products from biomass

T 2 TR T BB - BT E AN ENEREEEE (PHA) »
B AR T R BRI Y — - 281 0 & 3-E T Bl (P3HB) ~ 5 4-5( T B&ls
(PAHB) ~ BFCE W IElE (PHV) K H ALY SLSE i HI H A ARl 2= - [RIEIER =
SRR o B T s R EYINIERE I OrFr B B M - TR N B T —1E )7
% BB RS PHA RS » ISR HMADCER AL - B RKERIVEEME

AME AT PASCEE M RE AR MR - 28 ] FT N RIS A IR I MR AR AR (] 34) -
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PIHE + lignin films

———

34 bt gt 2 EipH ek E

DIEEAH Sl AN E R AREGE T A E i PHA SRR ERE - (H ARG EE TS
A ATZEh - BHFE N BRS¢ T — %L PHA R P3HB AR - FIATEARE ZEREE
TEANARERITARY) - ERNEREFEET > SPREREE N AE PR
i Rl SR AR N E R YY) - B SRS a] LURTIE] P3HB ¥ - —J5HAE %
P3HB HIERIIMERE - 55— T EIRITE S AR E AR R oAy e R 8 I 77k -

SIS - ETAVIIT BECGERIEE T IElE (PHA) SHRRAVMERE > RralE 3-4
THeRE (P3HB) - MR NE RAEFBIE TEGAYESEIA IS P3HB J#HE > u] DR
BEMEREN SR = N E R RS B T » SR BRI AT L B A B
FASEIS > [RIRF B E G R RE A HHA(E 35) -

% 36 H



EUl 2Q

35 ZhFEZ &S

@ [E S ST EmEE Y Sustainable and Alternative Fibers Initiative(SAFT)AY £ Bk %% 17
Z G 5 EEBIEE AR A E N B F N EBUE(E 36) - ZEFRIERIaI
T SRR T TR - DURE (AR ] - (s s o =
HIERFE 7% ~ EERAYPRER DA RIS 4551 - AN - P /4T A B RE NI b 5t
bk e R IERE DT - DAAREE R HE A AS B Ry A -

SETENTTT B e K AT (U 2R - SR 4 ORI At s 2 T R B ST
KAEMERRE o AERHERATRIE g OR R R - It A BRI RS (B - I
TR IERVARIA T2 - R BB S I A B UK G4 A ZE T - Jk e
ARSI - [FIRF R (bR e B ERET R 2 -

%37 H



36 B CAEAAREIA T

BESN > Gk P et FIRV A B FRET T BB e R A B R R H U
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REEVEBARIRIE - ATDUESIEARERER TIRIAYIE > - TP sRR TR ERE - B8
FUNEFEREFARFRL > R ERIIRR T PLE S BA A RIS BRI AR AR EY) - PR
7B S B AR R AT 2B » SR S R B YR AR R OR M T E B
PR ERCRITHEEE RIS A © M8 > BIRARUTErT 1 HOicdRFEE 37) -

REEAGR > R £ RS T A EURME R i A E £ R ATRRHERR -
B LRI ZOS TR BRI B /KRR (T > BTSN B ETHER L T AR E R P -
B T AR - e T AR K R EY SR 2 2 - IEAh A ffEsst
PRV ERAT NSRS U E BRI R - iR EERIEORRHE > B
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9. CIFE#%4A 3B0.9 : Biogas and Power to Gas

BB S T 25 5 | Biogas BURZNRBEEHRE - Geitia] IER - RAAREHEE
I E &G HHRRE - 2RI AN S A A R ESEY DSBS )] - (HEmeE A
IR L RIAREEE A DM R — B AT AR BE R AR SRR T % - (R Bl —Lh[E]

EEESE T EHETAE - SR E I AYA T RS 15 89 MBS AR A S R B B8 B SR (&
39) -

EHH

Larpe ncaio daployment of
walther-Uspendsnl
renawabie energen

Introduction & context

Petiod of & of runeaw
alacty cl,m,- ll

Opportuniy for H2
producton”

HI in 1he sowlun] moscile
eagy to stora?
Fig. L. Shrptted Ldsck Bow dugmen of (he srrgooed g, st b4, proves chak
(Geooch of & 2021
! Qpportunity for synthedbc
melane procduchion? Foo
upgraded togas procuction?

RS IRE] T — L FREAIBRE - E I REIRSCRIRE - R L R E R TR
FERE RN NILHRES ERCRE SRR T 5 - RIS R S a5 58
BFEE AR A ar B AR B DU RN AR B S A e B 2 - AR - TR
OB ST - Ak oR SR ARt S 5 il T HE A RS -

Ry TERECERE - fRETe TR AR o DUREEE IR (T N EEE AR

EEERN - 8207 AE 5 R e S R RTIE M AR an 2 HA 0 A A PR B iy — 22
M o [FIRFE TR R AR -
REEAGR > fFESTam 1 AR REL R MRS EBAVEE G - DU RE TR B ER R =
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SRARIRHFF TR - (FE et 7 —Hh A - BB S ERERRCR ~ Z A e EIRI LR
RZ AR S AR 7 AV AT - EEsREH T B S RIRE R A AR SR B
rEE IR s By (] 40) -

Conclusion

» Solution potentially relevant under
some specific conditions.

» Combining environmental and
economic performance is challenging.

» The economic performance can be
improved by:

« using reversibie electrolyser,
« by valorising heat waste,

« eaming revenues from capacity market,

_‘—‘

40 JHR ~ RAAEE R 1T MRS

e 75T B8 1 B P2 2 SFE Y R - AR R AT A R TR S8 FH P i B AR B -

e TR R TR (ERRE o B o B AT A RETRAVIE AN - RETR O ECANE R S
SENOMREE - nTRE BRI R R - HO o H B ER BRI L AR (e s B
RHEFHEIRSVIA TR - B= > RFHVEBERRIR RG] ] fE B A GraE -

R (% Ry Netflex TH H AYAEDR T Z (8] 41) > 5% 53 H PR DARR K Ry B R
ETEST BRI - 2 HERERGRER A ~ S SUARE S0 R Ry S5 -
ISR LN AT - DIEOR R SREH PR T -
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FEEHAR% > f28] 7 — S HBUETTAVAE R o MM eI Sy T B E] T
—LEghE > WHET UERIRY I ATRIELE © M F5REE 1R AIE R O A B

REEAGR - R T T B R S AR DS AT P AR RE RS A PR E
2 RS EFERIRERN ] ~ EERIRUAARSAR TN 5 - DB LN S, T - 28000
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Concilusion 'H

B The long-tern) optimization algorithm plans the economic use of the

demonstration plant reliably and optimally.
B Additional security through the short-term optimization
W The forecast and model errors are the biggest challenge. Especially when
considering minute time ranges, large varlances must be considered.
B Transferability to other BGP possible. Adaptations necessary due to
& Complex modefling of the OPF and
W Regression methods (< data basis and measured values must be available)

42 AT

stere /140 T R EIPESR M RRE R AR - TR R AR BERAE
EETERH S > MPRET 1 R AR AR T AR T A RE R ([ 43) -

s R R R AR IR EABHE AT - FEARETERNTR - 58
FERBRFEE N s EE S (bR - fFETed T — (B - RIS ] DIE R A E YA
T AR A dbthx - EEFEARZHGRIVER - IEERE e baeth P TREVE
e
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;{:I?ﬂ Seasonal Operation Mode of Biogas Upgrading

Risgas ippridog |o
. Whns

[l 43 TR R RS

TE= T4 TP FERIBE S AT G Lk i (18 44) - et T — R bR H
ety - M558 T EE b CRIER] - TR s RS E ERIIRE - FIal &
{bbix & EHERY 4% > SERAIRIN 2% - 6 B HEA 96%LL BRI -

TR T T2 (EE S - BRI E ST CO2 R H2 LR - 45U » £
EHEETTT » ] DARETEER CO2 [{RE] 4%LUT - e H2 [R(RE] 1%L T - (FRES
JE TSI EIE E AR E > T T EOR I -
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w{={}=» Challenges in Power-to-Gas for Grid Injection

Blomothans + H,0 + M,

Swiss gr,d‘u},n’ul:m- limitetions
= 56% CH,

< 4% 00,

<2%H,

* Methanation reaction imited by

theemodynamic equilibritem
* Over-stoichiometsic ratio of
/00, 1o avold catalyst coking
2.3 10 vol -% H, In product ges

=» Excess hydeogen has 10 be recycled
=¥ Operations! flexibility s required to increase
operation time of the upgradieg unit

Cleaned biogas (CH/C0,)

44 R LaciiE e

e ke HHVE RS - REIEBIE MR R rI1THY - 36 H R DURIREE IR KAy
SALIEITIREE(E 45) - FTER LN T Al Ae B BRAMES, - SRAVRER - BT
fEft T RN R E MRS A R R B AT TR R -

PR AT (T

w(--{}= Conclusions

* Flexible PtG allows to avoid times when electricity Is scarce and therefore expensive
» Real gas 1ests: Gas quality can be maintained during part load

* In the case of biogenic gases (biogas, gasification, pyrolysis), the process-inherent €O,
is available for negative emissions: such systems have a double function!

* Simulation shows systemic advantages: flexibility with relatively little additional costs

* The greater the seasonal vaniation in electricity prices, and the more valuable the CO;
or the direct use of heat, the fewer PtG operating hours
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Multiple Applications of Agricultural Residues Biorefineries for

biochemical production
¥i-Cun Un, Hslao-Kal Chy, Gia-Luen Guo*
Institute of Nuclear Energy Research
*E-mall: glguo@iner.gov.tw

Abstract

Polyhydroxyalkanoates (PHAs) and butyl lactate are potential biodegradable biopolymers and green solvent respectively
to replace petrochemical products due to the need in carbon reduction. Our studies are dedicated to the improvement of
agricultural residues blorefinery process from pre-treatment to purification and extraction for PHAs and PLA production
separately. In this case, rice straw, the most abundant agricultural waste in Taiwan, was first treated with the dilute acid
steam explosion pretreatment and enzymatic hydrolysis to produce the cellulosic sugar before the fermentation. Then
the sugar can be metabolized to PHAs or lactic acid in fermentation by different microorganisms. The PHAs extraction
downstream was basically carried out by a three-stepped aqueous process; lactic acid can be further converted into butyl
lactate for polylactic acid (PLA) polymerization or as green solvent.

Process flow of INER’s biorefinery from agricultural residues

Loctobocillus sp.
l! Lactk Acid Reactive distillation Butyl lectate
’ » Fermentation Broth
Rice straw Pretreatment and Fermentation
Enzymatic hydrolysis - 1 Q
——
4 PHAs Extraction procedure
Cupriovidus sp. Fermentation Broth
Scientific innovation and relevance Results

* PHA product with a purity of more than 90%, a
recovery rate of more than 85%, and a molecular
weight of about 400,000 Da was finally obtained.

* The synthesis process can produce butyl lactate
with a purity of 99% and a recovery rate of 73%.

* High-throughput micro-pilot
plant (MPP) is employed to
accelerate the isolation of
strain and establish the optimal
fermentation parameters il

vy ©
D s
-'-”ﬁ;.ﬂﬁﬂ

Introduction of INER

INER (Institute of Nuclear Energy Research)
s a Tak @ research i founded
in 1568 and main areas are focused on
renewable energy (included green
materials, ervironmental peotection),

blomedical application of radiats "
2 safety and nuclear Facilities ¢ isi

& radioactive waste M.

* Products enhanced by  « Scale-up fermentation
Genetic Engineering program development
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ESTIMATION TO PRODUCE ADVANCED BIOFUELS.
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2.1DV.4.18 UPDATING OF WOOD FUEL TERMINAL MODELS TO ENSURE FUEL

SUPPLY IN FINLAND.

LUT

University

-

« EUBCE &

UPDATING OF WOOD FUEL TERMINAL
MODELS TO ENSURE FUEL SUPPLY IN

FINLAND
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3.3CV.4.2 INTEGRATED APPRAISAL OF SUGARCANE BIOREFINERIES FOR GREEN

HYDROGEN PRODUCTION IN THE BRAZILIAN CASE.
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4.3CV.4.4 TECHNO-ECONOMIC AND LIFE-CYCLE ASSESSMENT OF FOREST

RESIDUE SUPPLY CHAIN AND COMBINED HEAT POWER GENERATION IN

RURAL COMMUNITIES:A CASE STUDY IN CANADA.
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5.3CV.4.15 BIOGAS-REFORMING CATALYSTS DEACTIVATION MECHANISMS OF

NI-FE AND RU-EXSOLUTION DURING PROLONGED EXPOSURE TO H2S AND

DMS CONTAMINANTS.
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6.3CV.6.16 EVALUATION OF SUGAR AND FURFURAL PRODUCTION POTENTIAL

USING DOMESTIC FOREST RESIDUE FROM SUSTAINABLE FOREST

MANAGEMENT.

" NATIONAL INSTITUTE OF FORES cieNnce

Evaluation of sugar and furfural production potential
using domestic forest residue from sustainable forest management
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7.3CV.8.1 TOWARDS NEW APPROACHES FOR ASSESSING THE CLIMATE CHANGE

MITIGATION POTENTIALS OF NOVEL BIOPOLYMERS FROM

LIGNOCELLULOSIC BIOMASS.
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&.3CV.8.5 EUBCE Student Awardee Presentation ROLE OF BIOMASS USAGE IN EU AT

POINT OF CARBON NEUTRALITY.

LUT
University

Role of biomass usage in EU at point of carbon
neutrality

Lappeenranta-Lahti University of Technology LUT (LUT University)
LUT School of Energy Systems - Laboratory of Sustainable Energy Sy
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9.4BV.5.8 UTILIZATION OF GASIFICATION BIOCHAR FOR THE REDUCTION OF
GREENHOUSE GASES AND AMMONIA EMISSIONS IN SWINE SLURRY

STORAGES.

UTILIZATION OF GASIFICATION BIOCHAR FOR‘- HE
REDUCTION OF GREENHOUSE GASES AND AMMONIA
EMISSIONS IN SWINE SLURRY STORAGES
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10.4CV.10.5 BIOGAS DIAGNOSTICS: QUANTIFYING SILOXANES AND SULFUR

COMPOUNDS FORIMPROVING ENERGY USE OF BIOMASS.
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11.4CV.10.6 RECOVERY OF AGRIFOOD BY-PRODUCTS AND FOOD WASTE FOR

BIOMETHANE PRODUCTION.
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12.4CV.10.10 COMBINING DARK FERMENTATION WITH ANAEROBIC DIGESTION

ENHANCE BIOGAS PRODUCTIONFROM PRE-TREATED GIANT REED (ARUNDO

DONAX L.).
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13.5AV.2.6 ACID CATALYSED ALCOHOLYSIS OF LIGNOCELLULOSIC BIOMASS TO

ADVANCED BIOFUELS.
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14.5AV.2.14 MICROBIAL HYDROCARBON PRODUCTION BY FATTY ACID

PHOTODECARBOXYLASE PHOTOENZYME IN PHOTOBIOREACTORS.

Microbial hydrocarbon production by fatty acid " EU BCE
photodecarboxylase photoenzymc in photob;oreactors ey 8 1
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15.5AV.2.17 USE OF NATIVE YEAST STRAIN (SACCHAROMYCES CEREVISAE) AS

INOCULUM IN BIOETHANOL FERMENTATION.

* EUBCE 2023

A Tt e B Cefieres A £ tooe

UNICAMP

USE OF NATIVE YEAST STRAIN (Saccharomyces cerevisae)

AS INOCULUM IN BIOETHANOL FERMENTATION
STECKELBERG. C.

1 - UNIVERSIDADE DE CAMPINAS — CPCEA -~ BRAZIL - *clsudiagbcpqba.unicams. be

SUMMARY

Tha Use of selecied yaasts #s moculum has been recommended as a strategy o snhance fermeatation efficiency, However, 8 recent
stuidy found that sslected yeast sirains added &5 farmantation starters might ke replacag by native Siraing. An alternative fosnd by
IviUsliies 15 to isalate e most well-adapted native siraing and use ihem to nitiste he next farmentation cycle. _

Menliodng the papulaticn dynamics of yaast sirting in alcohofc fermantation precesses can prevdde vahiabde informalion for their

ontenization, The information obtained can be used in the selaction of natva yeasts wah high fermantative potental and in the
and i the carrection of inadequate

adaplalion of precessss o thair needs through the elatoration and mprovemant of argects
cperalional bahavions.

This study aimed 1o assess the dominance and permanence of natwe strains olated from an industial process aver tea Gop
weasons in Wrne difarent industrial units to understanc whethes these yaast populatans are able o survee unth the end of the

ticellanol production process.

MATERIALS AND METHODS

Femented pice samples ware collectad mamihly durng the 2018 ang 2019 harvests from three indistral units praducing boethanot
fram sugan'sm Samples ware  dilvted in 0.9% saline solutian and culturad 1 WIN difteransial medium (DIFCO n'. 0424}
supplementad wieh 100 pom of mormnsm te nbbil bactaral gromsh. Platas were ircubated at 32 “C for 7 days for selection of different
waleny momphakiges.  Diterant batynes were subcultired, in duphcate, punfied and mantaned an POA (potato-dexirase sqar)
shopes Yeasts wera igantified mokecularly by keryotype e=ing Me protocet propased by Blond and Vezinhat

RESULTS AND DISCUSSION

Unit A

Figures 1 and 2 shaw e dynamics of the yaast
aopulstion in Unit A durmg the two growing seasans
Farmentation started i the 2018 and 2019 harvests
using a native yeast strain isolated from the Srocess,
called SM584. This strain pecsistad in the Lanks untl
the ond of e two seasons and showad efficent
tachnelogical charactenstics and lgh persistence.
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desgnaled as RVZ and RVF. In 2018, RVZ and BV7,
which warg used as inaculurm, persisted throughout the
spasen, with RVZ in hgher cococentrations. |5 2019,
hwseyiar, both yeasts [aied 10 518y i the tank untd the
and of the 240 days of farmentation.

Uit

Figures & and & shaw the dynamics of yeast popual
n Unit C. The unit statad with the 2018 Zand
hanvests with figh concentrations of e selecled y
PEZ2 ard CATT, a5 well a5 a nabvs yeast solated
the process, caled CEVY, iy
3 demonsirated by e resulls

nalive yegst (sclites fom the ¢




16.5AV.2.18 EFFICIENT SUGARS RECOVERY FROM CYTISUS SCOPARIUS FOR

BIOENERGY AND BIOPRODUCTS PRODUCTION: OPTIMIZATION OF STEAM
EXPLOSION FRACTIONATION STEP.
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17.5AV.2.19 OXALIS TUBEROSA CARBOHYDRATE FOR OBTAIN SECOND

GENERATION BIOETHANOL.

RATION BIOETHANOL

| OXALIS TUBEROSA CARBOHYDRATE FOR OBTAIN SECOND GENE
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18.5AV.2.23 VALORIZATION OF LIGNIN-FIRST CARBOHYDRATES THROUGH

BIOCHEMICAL CONVERSION TOWARDS ETHANOL.

wuwen  Valorization of lignin-first ¢ hydrateMOUgh biochemical

conversion t9ards ethanol
Thomas Nicolai®, Wouter Arts®, Bert F. Sels!

Corr ranable Catalyss and Engincering [CSEE) KU Leuven, Heverdows, Fladers, Ralgium®
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19.5DV.2.16 A  MULTI-PARAMETRIC STUDY ON  HYDROTHERMAL
CARBONISATION OF MIXED AGRI-FOOD WASTE FOR THE PRODUCTION OF

HIGH-QUALITY SOLID BIOFUEL.

5AV.2.24

2023. 6.5~ 6.9

Production of High Quality Bio-jet Fuel through the Low Temperature
Isomerization of n-alkanes using La-modified Pt/zeolite Catalysts
11-Ho Choi, Kyung-Ran Hwang'

Energy Upeycling Rescarch Labaratory! Clmite Change Researeh Division, Korea Institute of Energy Research (KIE1R)
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20.6BV.2.14 ENHANCING THE VALUE OF LIGNOCELLULOSIC BIOMASSES

THROUGH THE PRODUCTION OF BIONANOCOMPOSITES.

ENHANCING THE VALUE OF LIGNOCELLULOSIC
BIOMASSES THROUGH THE PRODUCTION OF
BIONANOCOMPOSITES

M. Pastarel?; | Pirest, L. Gomes®?, V. G. L. Souza'®, W. Zegada-Lizarazu®, A. Montl®, A. L Fernando*’
SMELRICY, CublcB, Departamento de Quimica, Nova School of Science and Technology | FCT NOVA,
Universidade NOVA de Lishoa, Portugal ala@lct.unl pt
1pepartment of Industrial Chemistry, Universits di Bologna, Bologna, Italy
ACNR-ITAE, Messina, Italy
YInternational Iberian Nanotachnology Laboratory (INL), Portugal

SDepartment of Agricuitural and Food Sciences, Universita di Bologna, Bologna, Italy ﬁlgrerhé!}'wsagu

' Lignocellwose craps are fich in cellose, hamicellulose, and kgnin, tepresanting, therefors, an momnt et L =
| teedstack ta multiple value-added products, capable of substituting the fosal feedstacks. ‘Nanocellulase (NChis |~ =
3 suitable example that hias applcations w many different areas, ranging fram automotve mmufactutlnl, R
medicme, 1000 industry, and extending to the energetic field. '
Theretars, the sim of this work was 1o aptimize the extraction of NC from dlferent lignaceilulosic blomasses. 1V
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21.6BV.2.32 SYNTHESIS AND CHARACTERIZATION OF BIO-POLYOLS

SYNTHESIZED FROM VARIOUS TREATED DEPOLYMERIZED SUBERIN FOR

RIGID POLYURETHANE FOAMS.

~ EUBCE

SYNTHESIS AND CHARACTERIZATION OF
BIO-POLYOLS SYNTHESIZED FROM VARIOUS TREATED
DEPOLYMERIZED SUBERIN FOR RIGID
POLYURETHANE FOAMS
Aiga lvdre’ , A, Abolins’, N. Volkovs?, R. Makars?, L, Vevere' A, Paze®,
D. Godina®, J. Rizikovs®
TLaboratory of Polymers, Lutvian State Institute of Wood Chemistry, Dzerbancs Street 27, Riga, LV-1006, Latvia.
PolyLabs SIA, 46 Mukusalas street, AV:1004, Riga. Latvia
'Luu:_maryol Bi:::lnory. Latvian State Institute of Wood Chemistry, Dzerbenes Straet 27. Riga LV-1006, Latvis
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22.6CV.7.5 EVALUATION OF FURFURAL AND 5-HMF SEPARATION EFFICIENCY

FROM SUPERCRITICAL HYDROLYSATES USING ORGANIC SOLVENT

EXTRACTION.

Evaluation of Furfural and 5-HMF Separgtion Efficiency fr'om
Supercritical Hydrolysates Using Organic Solvent Extraction

Soo-Kyeong Jang™", Hansaoh Jeonq!, Su-Yeon Lee', Jiypon Yang', Hyunjrang Na', S00 Min Lee
TEorest Indvstrial Maberi#s Dwtsion, Forest Procucts and industry Departmant. Nationat Institute of Forest Scence, Seout 12455 Repuic of Keres
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23.6CV.7.9 OPTIMISATION

OF CATALYTIC PRODUCTION

OF 5-HMF

FURFURAL USING PHOSPHOTUNGSTIC-DERIVED HETEROPOLY ACIDS.

AL
EANewcastle OPTIMISATION OF CATALYTIC PRODUCTION OF 5.HMF AND FURFURAL §
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4. Chemical Compositions and Acidity
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24.6CV.7.13 DAWN TECHNOLOGY TM - SECOND GENERATION BIOREFINERY AND

ITS LIGNIN PROPERTIES.

A R Ch nes
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25.6CV.7.14 BIRCH OUTER BARK CHARACTERISATION AFTER EXTRACTION AND

ITS POTENTIAL FOR OBTAINING SUBERIN FATTY ACIDS.

BIRCH OUTER BARK BETULIN PARTICLES
CONTAINING HYDROGELS AS A FEEDSTOCK FOR
OBTAINING OF PICKERING EMULSIONS

% Janis R . Sanita Viotina, Rudolfs Berzins. Daniefla Godina,
Kars, Arturs Toresko
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