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Environmental
problems

Every year, 100 million tonnes of municipal biowaste are
produced in the EU. Most of this is disposed of in landfill, re-
sulting in emissions of carbon dioxide and methane, or inci-
nerated, a process that releases particulate matter and other
greenhouse gases and toxic organic substances.

In agriculture, it is common practice to apply fertilisers in
quantities exceeding the absorption capacity of the soil and
crops. This surplus accumulates in the soil, seeps into aquifers
and enters the food chain: nitrates and ammonia pollute the
soil and water resources. Added to this are worrying carbon
dioxide emissions. To protect crops from disease, the sector
makes extensive use of pesticides, which can cause hormon-
al disruption in humans.

To meet the demand for plastic, the European chemical
industry produces 330 million tonnes of synthetic organic
chemicals from fossil fuels each year, with high CO? emis-
sions. Surfactants, used as detergents, are dispersed in soil
and water, with concerns about their ecotoxicity.
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Ta nteptParlovTika
npofAfuata

KaBexpovooarnvEE mapdyovrar 100ekatoupipla
TOVOl aoTIKWV Blodoyikwv amofAntwy. To
peyaAutepo pEpoc autwv dlatiBetal mpog
anopplyn oe XWPOUG VYEIOVOUIKNG TAPNG, LE
ekrouneg dloeidiov Tou avBpaka kai pebaviou,
n anmotreppwveral, e pia oladikaoia Tmov
aneAevBepwvel aiwpouvpeva owpatidia, dAia
aépla Tou BePLOKNTIOU Kal TOEIKEC OPYAVIKEG
OUOIEC.

2T yewpyia arnotelei S1adedoyEVn MEAKTIKN) N
Xxprion Aimaopudtwy ge 6000A0YIEC LIEYAAUTEPEC
and v IKavoTNTa anoppedodnarc Toug arod 1o
gbagoc kal Tic kaAAigpyelec. Autd To mAedvaoua
ovoowpevetal ora €6dgn, Olelodlel oTOUG
vbpopdpouG opifovtes Kal pBAvel aTnV TPOPIKI
aAuaiba: 2’ auto mpoatiBevtal Ol QVNOUXNTIKEG
ekmouneG Oloetdiov tou avlBpaka. a tnv
nmpootacia Twv KAAAIEPYEIWVY aTTo TIG ATBEVEIEG,
0 KAdSo¢ xpnoiuorolel EVPEWC puToPdpuaka,
Ta ortoia UropoUV va MPOKAAETOUV OPLIOVIKEG
dlarapayeg orov dvBpwrro.

H evpwnaikrj xnuikn Blounxavia mpokeIUEVoU
va [Kavorolrjoel TIG avdyKeG O TAAOCTIKO,
napdyer etnoiw¢ 330 ekaropulpla TOVOUG
OUVBETIKWY OpyavIKWV XNUIKWV OUCIWV aro
OPUKTEG TINYEG, ue tepdotieg exmounes CO2
O emipavelodpacTIKEG OUCIEG, Ol OrToleC
XPNOIWOIOoIOUVTAIWG ATTOPPUTTAVTIKA, EIGXWEOUY
oro gdagoc Kal ato vepo, npofAnuarifovrac
0oov apopd TV OIKOTOEIKOTNTA TOUC.

LIFE EBP
Project

LIFE EBP is a pilot project that has addressed environmen-
tal issues in the sectors of municipal biowaste manage-
ment, agriculture and chemical industry through two
main actions:

demonstrating the feasibility of the process for producing
new biobased products (BPs) from municipal biowaste;
testing BPs as biofertilisers/agrochemicals, bio-based
speciality chemicals and biopolymers as alternatives to
commercial fossil-based products.

The LIFE EBP project was carried out in five European countries
(Italy, France, Spain, Greece and Cyprus) by 17 partners, in-
cluding industrial companies, waste management operators,
universities and public bodies.

The activities were organised into five technical actions:
« On-site operation of mobile prototype to produce BPs
in Italy, Spain, Greece and Cyprus
» Testing of the new bioproducts
« Life Cycle environmental (LCA) and economic (LCC)
Assessment
» Process/product regulatory certification (RCA) and
social life cycle (S-LCA) assessment
The technical activities were continuously supported, throughout
the entire duration of the project, by cross-cutting measures
relating to monitoring, management and dissemination.

To poypappa
LIFE EBP

To LIFE EBP eivar €va mAOTIKO Tpdypauua
TO OMnoI0 QVTIETWTIOE Ta MEPIBAAAOVTIKA
npofAnfuara orouc Touelc NG dSlaxeipiong
TwWV aoTikwv Plodoyikwv amofAftwv, 1N¢
yewpyiag kal e xnUIKAG Brounxaviag e Vo
Baoikéc dpdoeig:

va karadelxBel n okormuotnta e diadikaoiag
yla v napaywyn véwv Pronpoiovrwv (Bps)
&exivwvtac armo ta aotikd BloAoyikd andBAnta.
va Ookluactouv 1A  Blompoidvta  w¢
BioAindouatal/aypoxnuika npoiovra, 1dIka
XnUuiIka mpoiovra pe ProAoyikn Bdon kai
PiorroAvpepn w¢ evaAAakTIKEC AUCEIC oOTa
EUTTOPIKA MPOIdvTa e BAon Ta OpUKTA.

210 [podypauua LIFE EBP ouuuetéxovv 17
eraipol - petall Twv oroiwv, Blounyavieg,
etaipeieg diaxeipionc anofAritwy, maveniotriuia
Kat dnudaiol popeic — mov PBpiokovral o€ MEVTE
Evpwniaikéc xwpeg: Italia, MaAdia, lomavia,
EAAdéa kat Kumpoc.

O1 6paotnplotnTeC Ywpliotnkav o MEVTE

TEXVIKEG OPATEIC:

® rapaywyrj Twv Bionpoidvtwy atnv Italia,
lonavia, EAAdda kat KUrpo pgow Kivntou
MPWTOTUITOU

® Sokiun Twv véwv Blompoiovtwy

® a&loAoynon KukAov {wn¢ yia 1o nepiBdAlov
(LCA) kat kéaToug kukAou (wri¢ (LCC)

® kavovioTiKi) miotomnoinon diadikaoiac/
npoiovto¢ (RCA) kat a€loAdynon tou
KOIVWVIKOU KUKAou (wric (S-LCA)

O1 1exvikéc SpaotnpldtnTeG vmnootnpifovral

ovvexwe, kaB’ O0An tn didpkela TOU Epyou,

and eykdpoie¢ Opdoelc mapakoAouvbnaong,

diaxeiptonc kat dtaomopdg.




The project began with the design and construction of the
mobile prototype, capable of processing 5,000 tonnes per
year of compost derived from municipal biowaste, mixed with
water and potassium hydroxide.
Through a continuous process of hydrolysis, solid-
liquid separation, microfiltration, ultrafiltration and
final drying, it is possible to obtain two different types of
bioproducts:
« CVD, for use in agriculture;
« FORSUD, for use in the production of bioplastics and
surfactants.
The introduction of an innovative clarification process using
photo-oxidation has led to a significantimprovement in the
process and the new bioproducts.
The pilot plant, designed and built by Hysytech, has been
used in ltaly and Spain with municipal organic waste from
Italy, Spain, Greece and Cyprus.
The new bioproducts have been used as biostimulants
in agriculture. Greenhouse trials were carried out on
tomatoes, lettuce and aubergines in Sicily (Italy), and
field trials on tomatoes and lettuce in Spain and Greece:
itis possible to increase crop yield and product quality whilst
drastically reducing the use of traditional fertilisers and the
environmental impact of cultivation, without any negative
effects on soil quality. Further trials in Spain on grass have
confirmed that the new bioproducts are also capable of
improving colour, enhancing its green hue.

photo-oxidation / pwtooéeidwaon
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To €pyo dpxioe pe tov Oxedlaouod Kai TNV
KATaoKeur) TOU KIVNTOU TPWTOTUMOU, LIE
Ikavotnta  diaxeipion¢ 5000  TOVWV/ETOC
KOUTTOOT TIPOEPXOUEVOU ard aoTikd BloAoyikd
andépAnta, pe mpoadrikn vepou Kai spoéeidiov
TOU KaAlov.
Méeow 1ol ouvexoug diadikaoiac
VOpPOALONG, SlaxwPIoLOU OTEPEWV-UYPWV,
HIKpobIénong, umepdiibnonG kar TEAKIG
&énpavong, civar éuvatry n enitevén Svo
S1apopeTIKWY TUNMWV PIOMPOIOVTWYV:
® CVD, rou xpnouomnoleital otnv yewpyia:
® FORSUD, mou xpnoiuoroleitat yia
NV napaywyr BIOMAAOTIKWV Kal
EMIPaveIOSPACTIKWV.
H ewoaywyry piag kawvotouikric  dladikaoiag
kaBapiopol péow @Pwrooeidwang odrijynoe
oe onuavrtikrj BeAtiwon ¢ dadikaoiag Kat Twv
VEwV BIOTTPOIOVTWV.
H nmpwroturikri povdda, mouv oxedidoTnke
Kat  vlomowibnke ané v Hysytech,
xenoortotribnke otnv Italia kat otnv lomavia
xenoworoiwvrag aotikd BloAoyikd andpAnta
npoepyoueva ano Italia, lomavia, EAAdda kai
Kuornpo.
Ta véa Biompoidvra €xouvv xpnaiuomoinBei we
Brodieyeptika otnv yewpyia.
Exouv bievepynBei Sokiuec oe KaAAigpyeleg
Oecpuoknmiov oec vroudra, HApPOUAl Kai
peAitaveg, otn Zikedia (Itadia), kai oe
unaiBpie¢ KaAAIEpyeleC 0e VTOMATA Kal OE
HapoUAL, otnv lomavia kai otnv EAAdda: eivai
éuvarov va auénbei n mapaywylkotnTa Kat n
MoIOTNTA TWV TEOIOVTWY, LEIWVOVTAG pA0TIKA
N xperion napadooiakwv Aimaoudtwy Kal v
EMMTwon Twv KaAAlgpyelwy ato nepiBdAiov,
XWPIC apvNTIKO QVTIKTUMO 0TV MoIdTNTA TOU

FORSUD cVD

Thanks to these results, ACEA has obtained registration of
the CVD bioproduct as “humic extract”, which allows it to be
sold in Italy. The product is currently undergoing registration
at European level.

BPs have been used in the production of bioplastics, in
particular biodegradable mulch films. These films have
been tested in the cultivation of tomatoes, aubergines,
peppers and cucumbers and have shown biodegradability up
to five times greater than that of traditional films.

Although further improvements are needed, the use of BPs
as surfactants in the production of car cleaning products
has yielded encouraging results.

Life Cycle analysis show that municipal biowaste can
be turned into valuable bio-based products: boosting
circularity via KOH recycling and renewable energy can cut
impacts by up to 90% and reduce costs.

ebagoug. [Mepartépw Sokiuee ortnv  lomavia
eMdvw oe X0pTo Exouv emPefaiwoet 0Tt Ta vea
Bronpoidvta eival oe Bgon va BeAtiwoouy akoun
Kal To xpwua, Tovifovtag To Medaivo Xpwua Tou.
Xdpn ora anoteAéouara mou emrtelxdnkav, n
ACEA €Aafe tnv kataxwptan Tou BlonpoidvTog
CVD wc¢ “xouuiko ekxUAloua”, mou emTPENEL
mv nwAnorj Tov omv ltalia. Bpioketar o€
e&EMNEN n karaxwplon TOU TEOIOVTOG O¢
evpwraiko ermimedo.

Bionipoidvra EXouv xpnooroinBei
yia mv napaywyrj BromtAaoTikwy,
elbikotepa  Ploarrodounoiues  PEUPPAveG
edapokdaAvyng. Autec ol peuPpdveg €xouv
Sokiuaotel  omnv  KaAAigpyela  vroudrag,
peAiT{avagc, mmeplwv Kal ayyouplwv Kal EXouv
eupavioel Ploarmodounon €wc kai 5 @opec
peyaAutepn amno Ti¢ mapadooIakeS LepBpAvec.
Av  kal undpyel  avadykn — MEPQITELW
BeAtiwoewy, n xprion Twv Biompoidvtwv
w¢ empavelodpaoctika yia v mapaywyn
QropPUNAVTIKWY AUTOKIVITOU EXel SWOEL
evBappuVTIKA arnoTeAéouara.

Or avaAuoelg Tov KukAov Zwng gxouv Seifel
oTl 1a aotikd Piodoyikd andfAnta uropouv
va petaroinBouv ce Plompoidvra mou eivai
OIKOVOUIKA Kal epifBaAAovTikd ouupépovra:
n evéuvduwon NG KUKAIKOTNTAC WEOW TNG
avakUkAwone t™¢ KOH «kai t¢ xprionc
QVavewolwy EVEQYEIWV UTTOPEl va LIEIWOEL TIC
emnTwoelc wc 10 90% kai va peiwbouv ta
géodba.



After
LIFE EBP

A joint venture led by Hysytech, involving technology ow-
ners, waste operators and industrial partners, will scale up the
conversion of municipal biowaste into high-value bio-based
products.

The model ensures secure feedstock, market access and EU-wi-
de replication, supported by private investment, early reve-
nues and continued innovation, delivering environmental and
economic impact.

* Hysytech, ItaAia

* Pinerolese, Italia * POOL.ITI, IraAia
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Meta ano to LIFE EBP

Mia kowonpaéia mov odnyeitar amdé v
Hysytech, atnv omoia OUULETEXOUV IOIOKTITEG
TEXVoAoyIwvY, ¢opeic mou Spaatnplonolovvral
orov kAdéo twv amofAnTwv Kai PBiounyavikoi
etaipol, Ba SleupUVEL TN LETATPOTT TWV ACTIKWV
Blodoyikwv amofAritwv oe Biompoidvra vYnAnc
aélac.

To povtédo eyyudral v aopaln mpouribeia
TWV MPWTWV VAWV, TNV mpocfaon otnv ayopd
Kal TNV avarnapaywyluotnta oe €eupwraiko
erineéo, xdpn otn  omipln  IGIWTIKWV
ENMeVOUOEWY, QPXIKWY €000WV Kal OUVEXOUG
Kaivotopiac, onutovpywvrac mnepiBalovTikr
Kal OIKOVOUIKI] ETTIITTWON.

* Enapxiaxoc Opyaviaudg Tormikrc Auvtodioiknang Agpeoou, Kumpog

LIFE
Programme

The LIFE programme (L'Instrument Financier pour I'Environne-
ment) has been the European Union’s funding instrument for
the environment and climate action since 1992.

LIFE is driving fundamental change in the environment and
people’s lives, with over 6,500 projects making a difference at
local, regional and European level.

With a budget of over 5.4 million euros for the period 2021-
2027, LIFE is divided into four sub-programmes:

» Nature and Biodiversity

» Circular Economy and Quality of Life

» Climate Change Mitigation and Adaptation

» Clean Energy Transition

More info: https://cinea.ec.europa.eu/programmes/life_en

To Mpoypappa LIFE

To npdypauua LIFE (ota yaAAikd, L’Instru-

ment Financier pour I'Environnement) eivat o

xenuatodotikd uéoo ¢ Evpwnaikric Evwong

yia 1o nepiBdrrov kar ™ Spdon yia To KAiua

and 1o 1992.

To LIFE kaBopiCel BeueAiwdeic aldayec oro

nepiBdAdov kai o (wn Twv avBpwnwv, LE

ndvw arno 6.500 pya rmou kavouv T dlagopd oe

TOMIKO, MEPIPEPEIAKO KAl EVPWTTAIKO eMiTESO.

Me gva xpnuatobdotikd kovoUAIo yia TV repiodo

2021-2027 dvw twv 5,4 ekaropuupiwv Evpw, To

LIFE xwpiCetal oe 1€00epa Ymompoypduuara

© ®oon kai BlorroikIAGTNTA

® KukAikrj otkovopia kai molotnta e (wrig

® Metplaoudg Kal mpooapoyr) oTiC KAIUATIKEG
arlayeg

© MetaBaon o KaBapeEc LopPEC eVEpyelac

* JupBoohio Anoxeteuoewv Aepeaou - AuaBouvta, Kumpog

* Simetria Innovacién (mpwnv Globalcyclus), loravia

* TETMA (Técnicas y Tratamientos Medioambientales), lomavia
* [laveruotrpto ¢ Kardvia, Itadia

* Biomasa Peninsular, lomavia * [averotrpio Tou Topivo, Itakia

* Castellén City Council, lomavia * UnitelmaSapienza lNavemiotriuio Pwung, ltaAia

o Teyvodoyiko Maverotriuio Kompou, Kompog — ® Arjuog BpiAAnaoiwv, EAdda

* [ewnoviko Mavernotripio ABnvwy, EAAdda
* Allegrini, Itakia

* Barbier Group, laAAia

* BECSA, lonavia

[a neptoodTepes MANPoPopies:
https://cinea.ec.europa.eu/programmes/life en

Partners

®
-~

/b

Nature and Biodiversity
®oon kat BlorroikIAdTNTA

Circular Economy and Quality of Life
KukAikni oikovopia kat molotnta e (wirig

Climate Change Mitigation and Adaptation
Metpiaouoc kat mpooappoyrj oTiC KAIUQTIKEG aAAayEG

Clean Energy Transition
MetdBaon o kaBapee LopPEC evepyelac



éHYSYTECH

juntament df.
astello

L'INNOVAZIONE  IL NOSTRO TERRITORIO %

Becsa

Simetria

FEQMONIKO MANETIZTHMIO AGHNON
AGRICLLTURAL UNIVERSITY OF ATHENS

more info: www.lifeebp.eu

UNIVERSITA
DEGLI STUDI
DI TORINO

UnitelmaSapienza

Universita degli Studi di Roma

Barbier

Plastic solutions

Tetma

Simetria
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Simetria

#Innovacién

- m—
Biomasa Peninsular

Enapxtakdg Opyaviopog
AvTtobloiknong Aepecod

contacts: simone.solaro@hysytech.com




