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v' Ta vypd Blokavolpa petadopwv amoteAoUv npolnobeon yLa tnv eNitevén Twv
KALLOTLKWY OTOXWV, 0€ OAa TaL ogvApLa

v' Ta vypd Blokavolpa arnoteAovv tnv povn AME mou pnopsi va xpnotponotn0si otig
aepOoUETADOPEC.



Promoting Innovation in Transport
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O KUPLOC OYKOG TWV BLOKOUCLUWY TTAPAYETOL ATTO TPOPLKEC KAAALEPYELEC TTOU
avtaywvilovtol Tnv ayopd tpodipwy



[MPWTEC LAEC yLa TNV IAPAYWYH TIPONYUEVWV

Blokauolpwv

...residues, waste or ligno-cellulosic material and intermediate crops,
such as catch crops and cover crops, provided that the use of such
intermediate crops does not trigger demand for additional land;

Ligno-cellulosic material, composed of lignin, cellulose and
hemicellulose, such as biomass sourced from forests, woody energy
crops and forest-based industries' residues and wastes;

Non-food cellulosic material, mainly composed of cellulose and
hemicellulose, and having a lower lignin content than ligno-cellulosic
material, including food and feed crop residues, such as straw, stover,
husks and shells; grassy energy crops with a low starch content, such as
ryegrass, switchgrass, miscanthus, giant cane; cover crops before and
after main crops;....



Oleochemical Processing

Waste oils and fats Algae

Rotterdam renewable diesel refinery of Neste Oil
Source: neste.com

UPM'’s Lapppenranta Biorefinery Unit, producing wood-

based biodiesel in Finland

Source: IEA Bioenergy Source: Biofuels Barometer — Eurobserv’er September 2019



Broad range of renewable raw materials used
currently

Waste animal fat Waste fish fat Waste and residues Used cooking oll Techniqal
from vegetable oil com oll
processing (e.g., fatty
acid distillates, sludge
palm oil, spent bleaching
earth oil)

Crude palm oil Rapeseed oil Soybean oil Camelina oil Jatropha oil

Neste uses bio-based ethanol from the global market as a bio-componentin 95E10 and 98E5 gasolines.

nESTE 1 February 2017 Markku Patajoki



Arid Dry Land Areas

= Fallow land: > 2 M ha
- Uncultivated: ~ 1 M ha
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Value of product

Biological Processing
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process residues biomass, wastes

Paraffinic Biofuels
FOAK Deployment (diesel & biojet)

Source: European Commission

Sunliquid cellulosic ethanol
Announced plans for plants in SL, RO
Sept. 2018 — groundbreaking RO plant (50

A

Capacity |10 million liters ethanol from
saw mill dust (pine) {
Commissioning 2017

e

Cellunolix® Kajaani, Finland

Source: ETIP Bioenergy



Value of product Thermochemical Processing

A Source: _ _
ETIP Synthetic Biofuels
sloeneray (Methanol, Ethanol Paraffinic Biofuels
Flscher—Tropsch (diesel & biojet)
Edmonton Dimethyl Ether etc)

100 000 tons of RDF input
38 000 m? of methanol/ethanol
Univ. Sherbrooke/Enerkem technology

Operation 2014,2017-2018 highlights: “

* MeOH to EtOH conv. installed (§\0

* Plans for project in Rotterdam 06“’

e ~220 M$US from investors Fuel or

/ _> Chemicals

Synthesis gas
CO+H2

In development

;;g
5
0 -
il Commercial
: . Lignocellulosic  Lignocellulosic Wastes & industrial
30 MWth biomass input biomass, wastes bjomass, wastes process residues

Vv

20 MW bio-methane, 5 MW heat output
TUW/Repotec/Valmet, Haldor Topsoe SNG
Operation 2014, 2017-2018 highlights:

* MCR capacity reached

* 1800 uninterrupted hours

Mothballing decision taken source: ETIP Bioenergy

Source: European Commission



v Horizon Europe Framework Programme
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Brazi-EU Cooperation for Development
of Advanced Lignocellulosic Biofuels

@

v Coordinated by University of Bologna
v’ 12 partners, 7 EU countries

VALUE CHAINS: PROCESS ROUTES TOWARDS ADVANCED BIOFUELS

I PILLAR 3: PROCESSING
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WP5 - INTEGRATED MARKETAND VALUE CHAIN SUSTAINABIUTY ASSESSMENT (DBFZ, All partners)
WP6 — DISSEMINATION, COMMUNICATION AND EXPLOITATION (SENASA, All partners)
WP7 — COORDINATIONAND MANAGEMENT (UNIBO)




2To)OoL ToU £pyou (avadoplka ME TLC TPWTEC UAEC):
® Juvepyaoia peta€l Eupwnnc ko BpaltAiog yia tTnv avantuén nponyuEvwy
BLOKOWOLUWV OO YEWPYLKA KoL SAOLKA UTTOAELUMOTO, UTTOAELHpATOL

Slepyaolwyv aAAd KoL Ao evepyeLokad duTa TTou KaAALEpyoUvTaL UE aELPOPEC
TUPOLKTLKEC.

® MeA£tn oAoKANPWHEVWV aAuoidwv mapaywync kat xpronc Blopaloc
(YEwpyLKa kot SooLKA UTTOAELOTOL KOl UTTOAE L LATOL SLEPYOOLWY, EVEPYELALKEC
KOAALEPYELECG)

® MEeAETN KAWVOTOUWY CUCTNHATWY AUEWPLOTIOPAC ETACLWYV EVEPYELAKWV/
Blopnxavikwv ¢putwv , e oTo)o TNV opaywyn Propalac, xwpic va
emnpealeTal ApvNTIKA N opaywyn Tpodipwy, N molotnta tou edddouc aAAd
KalL Ol GUVNOELC XPNOELS YNG HLAC TTIEPLOXNC.

Wuxaven ZITNpa

QpuTa

Brazil-EU Cooperation for Development
of Advanced Lignocellulosic Biofuels

‘! ~ BECOOL Z1tnpa Wuxaven
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BECOOL °" augaveral n napaywyn Biopagag xwpig va
(Q ars-£0 Cooperation o Devecpment. EMINPEACTEL N MAPAYWYN TOV CITNPDOV

of Advanced Lignocellulosic Biofuels




AlYVOKUTTAPLVOUXO EVEPYELOKA PUTA

{Kakdut (Arundo donax L.), Poacea \
MOAUETEC HUTO PE XAUNAEC QTIALTAOELG OE ELOPOEC KAl TAXUOUEEC oTal
guKkpata KALpata

H napaywyn o€ Blopdla pnopet va ptacel toug 2-4 Tovoug Enpng ouaoiag
avQa OTPEUUDL

kaardotacn pe plwpota kot SUokoAieg otn cuAloyn Tou.

%
Mioxav0o¢ (Miscanthus x gifanteus) Poacea \
Mrmopel va kaAAlepynBetl oxedov oe 6An tnv Eupwrn.

H napaywyn oe Blopdla pmopei va ptaceL Toug 2-3 TOVOUC ENpAG ouaoiag
ava OTPEUMDL

EXEL OXETIKA AUENUEVEG AVAYKEC OE VEPO

Q/Inxavu«'] OUYKOULON

6witchgrass (Panicum virgatum L.), Poacea \
Mrmopel va kaAAlepynBet og 6An tnv Eupwnn.

QDUTO PE XAUNAEC QTIOULTHOELG OE ELOPOEC, XAUNAO KOOTOC Ttapaywyng Ko
uPNAR YEVETIKA TTOPAAANAKTIKOTNTA

H napaywyn os Blopala pmopet va ptaoel toug 1-2 tovoug €. 0. ava OTPEUUA

\I\/Inxavonomuévn OTIOPA KOL GUYKOWLEN 15 /




Aaoka eldn pkpou mepitporov Xpovou(SRC)

Baolkd MAEOVEKTApOTAL:

v AwBeopodtnta KAwvwy pe v avarmtuén, wavotnta npepvoBAAOTNoNG KoL
AVOEKTIKOTNTO O€ AVTIEOEC OUVONKEC

v MeydAec moooTNTEC MPWTNCS UANC mapdyovtal kKOs Suo xpovia

v’ Aev amatteital Ko enefepyacia yio tTnv mototnta tov EUAou
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QpLuotTnTa TEXVOAOYLWV

1-3 5 6 7 8 9
Research Pilot Demonstration Commercial
LC ethanol 1G ethanol
LC butanaol 1G butanol
I
Syngas fermentation
I
Gasif+Mixed alcohols
I
Aerobic fermentation Gasif+FT FAME
I
|
Agueous phase reforming
| 1 _____| _________ |
Gasif+ DME Gasif+Methanol (usingglycerol) I
_________________ |
Gasif+H, Gasif+bhioSNG AD + Biogasuppgrading

CO; + Hacatalysis

Renewable electrolysis




Production costs
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(large span due to very different feedstock costs)

Source: SGAP report



Flgure 52: Declinfng capltal-cost shares In advanced blofuels production
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Fischer-Trops| Pyrolysis oil Methanol Agueous Micro-algae |Mixed alcohol Syngas Lignocellulosic
synthesis upgrading to gasoline phase oil transesteri-| synthesis fermentation | fermentation

reforming fication
Diesel/Gasoline Substitutes Alcohols
m Capital costs Feedstock costs  mOperation and maintenance costs

MNote: Alf data have been converted from gigajoules tolitres based on lower heating values. Production costs are given in
IS0 par fitra.

To kKO6OTOC TNG TMPWTING UANG amoteAel tn peyoaAvtepn cuvelodopad (40% -70%) oto
OUVOALKO KOOTOC Iapaywyne.

Auto umopel va auénbel 6co to KOOTOC KEDAAXLOU HELWVETAL KAL N TEXVOAOYLKNA
avarntuén kablotd tn petatpornn ¢ONVOTEPN KAl ATTOTEAECUATIKOTEPN.



JUUTIEPpACMOTO

OL OTOLTACELC YLl UYPa- agpla Blokalolpo Kol GAA OVOVEWCLUA KAUoLAL
Oa elval peyadeg, WOlwg oOTOV TOMEN TWV OEPOUETADOPWY KOl TNC
vavoutdoioc. H nAektpokivnon Oa maiéelt onuovilikd poAo  otnv
QVTLKOTAOTOON TWV CUUBATIKWY KOAUOIHWY, OpwWE Oev gival n amoKAELOTLKN
Avon.

Ta uvbpoyovwpueva dutika €lata (HVO) moapdyovtal MAEOV OE EUTMTOPLKNA
KAlpaKka og XopnAOTeEpa KOOTN amo to. AAAa TiponyuEva Blokavoua, mAny
OLLWC Ol TIOPOYOUEVEC TIOCOTNTEC Elvall IKPEC AOYW MLKPNC SLaBeoLpotntag
TMIPWTWV VAWV.

H mopaywyn Alyvokuttapwvouyxou alBavoAng eival o€ mpoxwpnuevo otadlo
WPLMOTNTAC, EVW Ol TEXVOAOYIEC TNC agplomoinong Kol TupoAuonc esival
akopa o€ otadLo e€EALENC.

Ta aewpopa BlokavoLpa e€aptwvTal Ao To KOOTOC TNG TPWTNGS UANC.

EvepyelakeC KAAALEPYELEC KOl KOLLVOTOLLOL OUOTHMOTA AULELYPLOTIOPAC UTTOPOUV
va eéaopalicouvv avénon otnv mapaywyn Blopdlac xwpic va EMNPEACOUV
TNV mopaywyn Twv TpodLlkwv putwv (m.x ortnpa).
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yLa TNV mpoooxn ooc!

Mo teplocotepeC MANPOPOpPLEC:
mchrist@cres.gr
&  210-6603394

www.becoolproject.eu

& (‘ Brazil-EU Cooperation for Development

of Advanced Lignocellulosic Biofuels
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