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Ynapgn onpavtikwy oikoAoyikWy emXeIpNUATWY yid Thv TpowOnon Tng
«AeUkng BioTexvoAoyiag» (Global Warming, Greenhouse effect)

H diaknpuén Tou Pio yia To TTepipdAAov kair Tnv Avamtuén (IoUviog 1992)
avagépeTal  oThv  avaykaidotnta  uvioBEéTnong  evaAAAKTIKWY  dsipépwy
TIPOCEYYIoEWY

ApBpo 4:
«Ma va emrteuxOei acipdépoc avdntuén Oa mpémel n TpooTacia Tou

ntepiPpdAAovTog va amoteAéoel Pacikd TUANA TG avamTugiakng Ttopeiac Kar dev
uTopEi va mpayparomolcital ave§dpTnra amnd authvs

O1 ohoéva au€avopeveg TIHEC TWV OPUKTWYV KaAUgipwy eyeipouv To (ATNHA TNG
OIKOVOHIKAG avaykaiotnTag yia Tnv mpowdnon texvoAloyiwv mou ©a odnynoouv
oTh otadiakn amefapToTmoinan amod Th XpRon Toug

Baoikog meplopiopdc yia Thv epappoyn T «Aeukng BioTexvoAoyiac» cival To
KOOTOC TWV TIPWTWYV VAWV

AUon amoteAei n alomoinon TWv YewpYIKWY, dACIKWY Kdl aypo-01aTpo@IKwyV
amoPAATWV Kal TApATPOIOVTWY Yyid ThV Tdpdywyh TPOIOVTWY TPOOTIOEUEVNG
aliac (1.x. Tpo@ipwy, ProTmoAupEpWwY, PlOXNHIKWY, BloKAUGCiHWY)



ThiBavad TeAikd TtpoidvTa amd Tn PIOUETATPOTIN YEWPYIKWY, 0AGIKWY KAl
aypo-Piounxavikwy aroPARTWY Kai TtapdmpoiovTwy péow O1adikadciv

«Acukic BiotexvoAayiac» (Koller et al. 2008)

Polyhydroxyalkanoates or PHAs are linear polyesters produced in nature by bacterial fermentation of sugar or lipids
Poly(lactic acid) or polylactide (PLA) is a thermoplastic aliphatic polyester derived from renewable resources by bacterial fermentation

Major substrates for biotechnological production of
Biopolymers, biofuels and biochemicals:

.

Monosaccharides: Glucose,
Galactose, Fructose, Xylose,
Arabinose

Industrial producers of Waste streams:

Dairy Industry: Whey

/
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Biochemicals

Disaccharides: Sucrose, Lactose,
Maltose, Cellobiose

Sugar cane industry: Molasses, Bagasse
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Polysaccharides: Starch,
Cellulose, Lignocellulose

Wood processing industry,

Paper Industry

Additional agricultural branches

(Fine chemicals, Organic
= acids, Antibiotics,

Organic acids

Aromatics, Surfactants,

A
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Solvents, Chiral Synthons)

Catalytically active

Alkohols: Glycerol, Methanol

(e.g. straw from rice, mais etc., olive
oil production, palm oil industry, sugar
beet industry)

Biodiesel production: raw glycerol
phase, low-quality biodiesel fractions

Biomass for Production of
Biopolymers, Biofuels and
Biochemicals

Proteinaceous materials
(Peptides)

Slaughterhouses and Rendering

Industry: Meat- and Bone Meal, slaughter
wastes




BpaliAia: Evowpdrwon tn¢ tapaywync Prokauaipwy Kai PIoTtoAVHEPWY GTN
Propnxavia tapaywyic {axapnc: Tpéxouaa kai peAAovTikA alomoinon Twv
oXETIKWY amoPpAiTwy kai tapamtpoidvrwy (Koller et al. 2008)

_ 561.600 t/a /'b_
: Combustion
2,160.000 t/a
l //v Bagasse _52 °7 m3/a

¥ Milling ' Steam and 32,4GW/h /[ a
l Hydrolysis electrical power

Higher Alcohols

0tsteam/a (Butanol, Pentanols)

xtraction l
l Convertible Sugars (Glucose, o
Xylose, Arabinose) Destillation
Raw Juice : < Extraction
\\A Biofuel solvents!
Production Fermentative v
C‘;’,’ ve: ;'O" 70 Downstream
ioethano .
Crystallization —» | Saccharose 4 Processmg:
—— 1.) Production of ¢ =xtraction of PHA from
Selection of production strain! l PHA catalytically active : biomass
Hydrolysis ___—» Biopolymer Biomass
to Glucose and Fructose Pr Odu ction {
2.) Production of PHA
Molasses " biopolyesters

Hydrolysis

to peptides and amino acids -
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Afionoinon awoPATWVY KAl wAPARPOIOVTWY awnd TRV wapaywyh Piokauaipwv
He oToxo TV wapaywyh PiowoAupcpusv (Koller et al. 2008)
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animal fats
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Some lipids: direct
™ application as feedstock!

1.) Production of
catalytically activ,
Biomass

MeOH (EtOH) —

2.) Production of PHA
biopolyesters

Yield PHA/C-source = 0,33 g/g: ca.

88 000 t/a PHA in EU from
surplus GLP possible!!

Transesterification

'

Mixture Biodiesel - \
Glycerolphase T Downstream Processing

l Demethanolization / \
/\ (Lipids)

Biotechnological Production of PHA
Biopolyesters

Washing, Dewatering
/ Low-quality biodiesel fractions: of biomass

_ excellent feedstock for PHA
production!




AyvivokuTTdpivoUxa UAIKG kal Ttapampoiévra

» Occurence of lignocellulosic waste:
» wood residues (including sawmill and paper mill discards)
» municipal paper waste
» agricultural residues (including corn stover, rice straw and sugarcane bagasse)
» special energy crops
» Amounts: non-wood lignocellulosic straw alone is estimated with 2,5%10° t/a
» Composition of Lignocellulose:

Carbohydrates + Lignin (Methoxyphenylpropane)
Cellulose fraction Hemicellulose fraction _[f T
| 1
Monomer: Glucose (Hexose) Monomers: Xylose, Arabinose (Pentoses) <G,
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BiotexvoAoyikh aflomoinan Twv AiyvIVOKUTTAPIVOUXWY TIApATIPOIOVTWY

4 EBuwddio: O1 AiyvivoKUTTAPIVOUXEC EVWOEIC €ival avOEKTIKEG OThV
amodopnon £€tol waote va e€acpaAifouv Tnv amapaiTnTn opIKA CUVOXR
O0TA KUTTAPIKA TOIXWHATA TWV QUTWYV HEOW TNC oUVOEDNC TWV
ouuTtAoKkwy VOATAVOPAKWY Kal TNG Alyvivng HE €0TEPIKOUG Kal
a19epikoU¢ deapoUg

o H épeuva eoTidleTal otn PpeATtiwon Tng 01domacng TwWv
AlYVIVOKUTTAPIVOUXWYV EVWOEWY HEOW ThC afloToinong amodoTIKWY
ev(UHATIKWY HNXAVIOHWY



20vOean d1apdpwv AyVIVOKUTTAPIVOUXWY VMKWV

Hemicellulose>
[wt.-%]

[wt.-%] [wt.-%]

Corn cobs 42 — 45 33-35 10 - 15
Corn stover 35 25 -38 35

Wheat straw 33-47 22 -30 13-19

Hemp straw 44 - 45 19 -21 20 -22

_Rice straw > 39 36 10

40 29 13

Beech wood 46 31 23

Fir wood 43 27 29

Poplar wood 50 31 17




MeTaTpoTéc AlyVIVOKUTTAPIVOUXWY OE TTpoiovTa TtpooTiBépuevne aiag
(Petschacher 2001)

Development

IR ot hemicelu
hydrolysis emicellulose

methods / Hydrolysis
1 required!! (enzymatic or chemical)
High energy input p .
needed! = / Pentoses (Xylose, Arabinose)

Alternatives have
to be developed!

e.g.:Solid State  Eyprgction with water 4
Fermentation!

1 Lignin
Alkaline extraction / ﬁ

/ Hydrolysis
(enzymatic or chemical)
Cellulose Glucose




