2bh:

S FEEDSTOCKS FOR
N PRODUCTION
PPROACH

.2.KAPAOI'AANOTI'AQY, I. A.
2, R. BAKKER ka1 E..KOYKIOZ

MIKQN MHXANIKQN EMI1, EAANAAA
etherlands
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HYVOLUTION

TTPOKEITAI VO aKkoAouBnOei
uEVO aTro TNV Eupwtraikn
OYypauua

“HYVOLUTION”

e hydrogen from biomass”)
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IP) “HYVOLU
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OTAdIWV PJE OTOXO TNV
10-UOPOYOVOU ATTO TTOAAATTAG

NPIOTNTEG
IPPWONG Kal atrodoxnc,
WV KAl EUKAIPIWY,

NV avaTrTu¢n Brwoiuwy,
aywyng Bio-udpoyovou
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WP 5 System integration

WP 2 WP 3
Thermophilic Photo-
WP 1 Biomass fermentation fermentation

WP & Societal integration
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Ouada Epyaciag 1:

TEAEI N ATTOOOTIKN UETATPOTTH)
TTPOIOVTWY Kal BIo-atToBAATWYV
UAEG yIa TNV TTapaywyn Blo-

11 QuVATO VO EKPPAOTEI JE dUO

QVTIKEIPEVA:

V TTI0 UTTOOXOMEVWYV AYPOTIKWV

¢ METATPOTING TNG BIOPACAG TTPOG
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IC TTOPAKATW EPYUCTIEG:
otroinon KéoTtoug a
TToino N KATAAANAOTNTOG
nNon ouvexoug

oiag Tng Biopalag

yia agipopwvVv/Biwoipwyv
V TP0@0oO0Ciag Biopalag
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IHXH KO2TOYZ BIOMAZAX

iag

Tpia €idn Biopalac

MATWYV YIa oaKxapouxa QpuTd Ki
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TKOV - Orkovopuik] Biocipotnra

MNMpoTteivépevn
v Viewls Network (DG TREN)
1 GAAOVG peydAovg mapdyovtee &

IAELO TTPOC Yp1MON

@V

> BIOXHMIKHZ [TAPATQI'HZ

1G AVAYKEC TOV £PYOV €val amopaitnn:

1, Logistics ka1 AmoOnkevon, Metatponn)
DOVETOL OPYOTEPQ KO GE LOVTELD OLEPYUCIDV

ALOYT) GALQ KO EKTIUNGT OEQOUEVDV
alac e xpnon EVIKOV EPYOLEI®V
s & Brodowiionc
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IKWV

APMOI'H: Biohydrogen

01 KaAv@Osi

OvVo

¢ VAN
nyov Bopalog, m.y., GIS

Le®va LE To €100 TG Propalog
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DV

Kpioipyeg Mapaperpol

ETAPOPAG A” UAWV

ToU KbéoToug:
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Biofuel

IKWV
\ e

Ipaywyous bm2bh

omass forms local and regional biorefineries;

J

biomass fractions or substrates local/regional

J

n local and regional hydrogen uses, networks

J

J —2010: 12 Euro/GJ
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KWV

Eidn Biopadlag

aTd, T.X.,

oopyo
BAHTA, (SuAo, evepyelaka QuTa
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KTIKWV

Ai1UAion Biopadag

won & TTPOETOINACIA UTTOAEIMHATWY
(90%)
BiopsTarpoTrn)

won & TTPOETOINACIA UTTOAEIMHATWY
0%)
& KaBapIopdg)

OUYKOMIOWYV KOl UTTOAEIMMATWY 1 AAAN
(Tr.x. UBpOAUCN, KAACHATWON)
gvfupaTik udpoAuon N

UG KaOTAAANAoug ocuvdlIaouoUGg

ATWV)

| B fvolution (‘7



Water
Seed —M -——

Sugar beet production
l——————

Sun —"

Fertilizer
Byproducts ‘—4

¥

- Sugar beet transportation
Water
Sugar beet t
A > Beel washing
¥ Byproducts Cutting
Sugar extraction
Pulp ] Hot water
Juice purification *
—— —
Byproduct Sugar juice to

| I; ‘VOl ution fermentation

Production of fermentable sugar juice from sugar beet



Water
Seed ™ PR

Starch erop production
I

!l Fertilizer

Byproducts ¥
“ Transportation —
Losses
€ . Grinding
Byproducts Pretreatment
-
Enzymes
Solid Hydrolysis or acid
Byproducts Juice purification

Sugar juice to

volution fermentation
Preduction of fermentable sugar juice from starch crop




Seed —™ s Water
L/'C residue production -
Sun baling E—
Fertilizer
kL
- L/C transportation
e
X » L/C Cutting

L/C Pretreatment

Enzymes
Salid L/C Hydrolysis or acid
{lignin, |3
fibers. eic.)

¥

Juice purification

. Sugar juice to
d—IF’VOI Jton fermentation

Production of fermentable sugar juice from lignocellulosics (L/IC)




IVEAANVIO ZUVEDPIO EVAAAQKTIKWY
iMwV Kal Biokauaipwyv

:

8 12
20

YIELD (d.t/ha)

total cost of process (€/GJ year) A
= total cost of process (€/GJ year) B
—— total cost of process (€/GJ year) C

total cost of process (€/GJ year) D




AVIO 2UVEDPIO EVOAANOKTIKWYV
Kal Biokauaoipwyv

(og ouva

35.00
30.00
25.00
20.00
15.00

70.00

) ¥

0.00

8 15 20

YIELD (d.t/ha)

total cost of process (€/GJ year) A
— total cost of process (€/GJ year) B
—— total cost of process (€/GJ year) C

total cost of process (€/GJ year) D




EAANVIO ZUVEDPIO EVAAAQKTIKWY
wV Kal Biokauaipwyv

9
8
/4
6
5
4
3
2
1
0

total cost of process (€/GJ year)- begin. Conditions
total cost of process (€/GJ year)- 50% labour
— total cost of process (€/GJ year)- 50% overheads
—— total cost of process (€/GJ year)- 50% chemicals




Biofuels 20 MaveAAvio Zuvédpio EVOANOKTIKWV
Kauoipwyv kai Biokauoipwv

total cost of process (€/GJ year)- begin. Conditions
total cost of process (€/GJ year)- 50% labour

= total cost of process (€/GJ year)- 50% overheads

— total cost of process (€/GJ year)- 50% chemicals




EAANVIO ZUVEDPIO EVAAAQKTIKWY
wV Kal Biokauaipwyv

total cost of process (€/GJ year) Begin conditions tofal cost of process (€/GJ year)- Labour 67%
== tofal cost of process (€/GJ year) - Labour 33% —— total cost of process (€/GJ year) - Overheads 50%
total cost of process (€/GJ year) +8% YIELD (OV. 160) tofal cost of process (€/GJ year) +25% YIELD (OV. 160)




Biofuels 20 MaveAAvio Zuvédpio EVOANOKTIKWV
Kauoipwyv kai Biokauoipwv

total cost of process (€/GJ year) Begin conditions
total cost of process (€/GJ year)- Labour 67%
- total cost of process (€/GJ year) - Labour 33%
—— total cost of process (€/GJ year) - Overheads 50%
total cost of process (€/GJ year) +8% YIELD (OV. 160)
total cost of process (€/GJ year) +25% YIELD (OV. 160)
total cost of process (€/GJ year) +25% YIELD (OV. 160- 50%chemicals )




KTIKWV
2ulATNON YIA TO CAKXOPOUXA....

QYWHEVOU KOl EVOG EVEPYEIAKNG
UTTOOXOMEVWY YIa TNV Trapaywyn
PYO OTTOTEAEI £I00G UYNANG
OOKXOPOTEUTAO €ival eva TTAEOV

UTO O€ TTOAANEC XWPEG TNG EupwTtrnc.

TTapaywync OEixVvel va £XEl HEYAAO
al Tov BloavTidpacThpa o€ ouvapTNOoN HE
adel, yeTapaiAovrag GAAa UTTOKOOTN

V avw 0OpI10, o€ AoyIKa TTAaiola aAAaywV
| TEBei atrd 10 EMI. To kdoTOC TOU

A TTOU JIAPEPOUV CNUAVTIKA HETAGU TWV
I OTA UTTOKOOTN, QaiveTal KAl TO

Iwalun Auon yia TV Tappaywyn (o-

0 €ival TTIO EUKOAQ PJECa oTa OpIa TOU
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Biofuel

\ %

EVaAAQKTIKWV
\V;

X CaKyapouxa €idn Biopalag...

/ha)

12.00 15.00 17.00 20.00

Labor (€/ha year) 100.00 100.00 100.00 100.00

100.00 100.00 100.00 100.00

YIELD (d.t/ha)

Chemical Inputs (€/ha year)

total cost of process (€/GJ year 4.65 4.65 4.65 4.19

20€/ha)

YIELD (d.t/ha) 15.00 17.00

Labor (€/ha year 150.00 150.00

Chemical Inputs (€/ha year) 100.00 100.00 100.00 100.00
total cost of process (€/GJ

year) 4.13 4.11 4.10 3.68




ATA: AXUPO CITAPIOU

EUPpWITOIKN POoOoTTTIKN

t/(ha*year) 1000 t/year
1.31 (Portugal)

90217

27436
17515
12098
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AQKTIKWV

MuOTO: AXUPO CITOPIOU

Total Cost of Process = f (feedstock yield, feedstock opportunity cost)
14.00

12.00 -

10.00 -

8.00
6.00 -
4.00 A
2.00
0.00

2.00 5.00 8.00 2.00 5.00 8.00 2.00 5.00 8.00

total cost of process (€/GJ sugar)

10.00 10.00 | 10.00 | 23.00 | 23.00 | 23.00 | 35.00 | 35.00 | 35.00

feedstock yield (fresh t/ha*a)
feedstock cost (€/fresh t)

”;‘volution (“7




AQKTIKWV

iypaTa: Axupo oiTapiou

Total Cost of Process = f (feedstock yield, feedstock opportunity cost, refining cost)

14.00

12.00 -

10.00

8.00

6.00 -

4.00

2.00

total cost of process (€/GJ sugar)

0.00

5.00| 8.00|2.00|5.00

2.00|5.00| 8.00(/2.00|5.00| 8.00|2.00|5.00| 8.00|2.00|5.00| 8.00|2.00|5.00|8.00|2.00|5.00 8.00J 2.00

10.00/10.00 10.0023.00(23.00 23.0035.00|35.00 35.0010.00/10.00/10.0023.00/23.00 23.0035.00/35.00 35.0010.00/10.00 10.0023.00|23.00/23.0

feedstock yield (fresh t/ha*a)
feedstock cost (€/fresh t)

8.002.00
35.00

5.00| 8.00
35.0035.00

low refining cost (-30% of basic scenario)
basic scenario

high refining cost (+30% of basic scenario)




KWV

Ta: AXupo oiTapiou

amOO0oN Kot OfecnUOTNTA TNG TPDTNG
APTNOoN TNS KAAMEPYNTIKNG ATOO0CTC TOL
LOTNTA TNG OANG OAVGIONG
1 CUUOVTIKG YOUNAOTEPO OmO TO KOGTOG
VTOYNV GTN ANYN OTOPAGEMV YL TNV

moppoPnOel 1 drapopd.

viCovial amd TO AlyVOKLTTOPIVOUYO OLTO
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wVv

oTa: AXupo oITapiou

¢ 100% petoTpomig TOV TOAVGOKYAPITMOV OE

amO GLYKEKPIUEVES TOPUOOYES, Olvel Promuo
n ki av avtd ovénbei katd 20%. Qotdoo,
pel va. avEnoet tic mbavotnreg dtubesipudTnToC

oyliotnke Bacel mopadoywv amd PipAtoypaeikd

¢ a&log Ommg M Aryvivn umopet va Beltiwcet To

I B fvolution (’,



KWV

N KATAAANAOTNTOGC O UAWV

MATIKWV UAWV: Provalor

gluparwy Kaporou Kai mrirag o€ B, NL, F kar UK

Remaining | Extracted | Remaining
residues juice pulp
Ton x 1000 | Ton x 1000 | Ton x 1000

1) 37 18

14,5 9,8 4,7
22 14,7 7,3
8,5 5,7 2,8
100 67,2 32,8

94.000 ton pulp
.000 ton pulp

| B fvolution | (’/"



OMNG KOOTOUG....

O Transport

B Pretreatment

@ Storage &
handling
O Total costs

atural central
rying chipping
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OKTIKWV

Kapotou (PROVALOR)

1 (0eé1a) TG evinuatikng udpoAnong (45h; 50°C)

iry matter ; 60.6 g/L povouepry cdkxapa
DPOUKTOCN
AAuon oAlyOouEPWY COKXAPWYV
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Brmentabpill
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AQKTIKWV

pou bm2bh trepiAaupBavel..

AoUOoIwWV cakxapouxwyv, apuAoUxwy Kal
oug, TT.X., OAKXapa oToug BOABOUC, OAKXapPa OTO

WV TINYWV aTTOBARTWY aYPOTIKAG-OATIKNG
WV KOl TWV EVEPYEIOKWY PUTEIWV

aong diuAiong Bidpadag, yevikwy (Ueiwaon
(ecaywyn cakyxapwyv, oladikaciec udpoAuong

uv TeBEi yia 10 2010, o€ €/GJ gy qppv, EIVAIL:
¢a - 6 yia To UTTOOTPWHA

y

V yia TNV «[ €@Upwon ToU XAOUATOG METAEU
T.X-, M€ TN BEATIWON TWV TEXVOAOYILOV

, TNG Aiac TwV CUUTTPOIOVTWY Kal atrd TNV
c')OToug» (KOIVWVIKOI, TTEPIBAAAOVTIKOI...) OAWV

||¥vo|ution (“7



I2TIE2

DOYMOATOTTOINONKE OTA
)TOUMEVoU atro Tnv E.E.
arog IP HYVOLUTION




| g |1 P
Srziveriger, Moruyzly
Jurig 720, 2007

Sustainability
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