o9 Life

o/AL

LAYMAN'S
REPORT

LIFE ALGAECAN - $
LIFE16 /ENV/ES/000180 ‘ ‘

Kdavovtag mo Buwotun
NV ene€epyacia
@POUTWV KaL AQXAVLKWVY
otn Blopnxavia, peow
NG eNegepyaoiag
AUPATWVY PE PUKLA Kal
NALOKI EVEPYELA

Adding sustainahility to the
fruit and vegetable processing
industry through solar-powered
aloal wastewater treatment
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[MQZ NPOEKYWE TO
LIFE ALGAECAN?

H Eupwrn elvatl o 6e0tePOC PEYOAUTEPOG TIAPAYWYOG
@EPOUTWVY KAl Aayavikwy oTov KOopo. tnv EU-28, o
TOPEQG QUTOC avTLipoowtielel to  17% NG
OULVOALKNG alag TNG YEWPYLKNAG TIapaywyng, €K TwV
omolwv Tto 10% avtiotolxel og Aaxavikd Kat to
uTtoAoLTIo 7% o€ @pouta. To 2017, n afla tng
petamolnong @poUTwv Kal Aaxavikwv ntav 51,5
SloekatoppupLla eupw, f 6,5% TNG CUVOALKNAG aglag
™G Blopnxaviag mapaywyng tpoipwy otnv EE.

O BLopn)avikog autog KAASog amoTteAel onuavtikod
TuNpa ¢ PBlopnxaviag tpowipwv tng  EE.
MephapBavel TV TAPACKEUR,  ouVTAPNON,
kovoepPBotoinon, YUEn kat EApavon QPECKWY
@POUTWV KAl AXAVLKWY KAl TNV TIAPACKEUN XUHWV.
Autr n Blopnxavia €xel uPnAn KatavdAwon vepou
oTLG Slepyaoteg Tng, n omola pe tn ogLpd TNG TTapdyel
MEYGAN ToocoTNTa Aupdtwy, Tou  uttoloyiletal
niepimou 200 ekatoppvpla m3

MLa onpavtikr TAEUPA TwV AUPATWY amod autov Tov
TUTO PBlopnyaviag €lvatr To pUTIAVTLKO YOopTio Tou
TIEPLEXEL, KUPLWG AOYyWw TNG TIEPLEKTLKOTNTAG OF
opyavikrl UAN Kal auwpoupeva oteped. Autol ot
puTIOL peTaWpalovtal avaAUTIKA Of TIAPAUETPOUC,
omwg BOD (Bloxnuikny amaitnon o&uyovou), COD
(XNHKA amattnon ouydvou) Kat alwpoUPEVA OTEPEA
(TSS) KOl PEPLKEG (POPEC OE EKKEVWOELG HE UYNAR
aywylgotnta kat petapAntd pH avaloya pe T
Sladkaotia kat tnv mpwtn UAnN.

Ol €yKATAOTACELG AUTAG TNG Plopnyaviag ouvndwg
npoenegepyddovtal ta AUpata Toug ME agpofLa
XWVEUON, yLd VA HELWOOUV TO 0PYaVLKO opTio, aANd
N mapaywyr HEYAAWV TTOCOTATWY LAUOG, OL OTIolEG
petaxelpldovtat  wg amopPAnta  kKat  cuvnbwg
EVATIOTIBEVTAL O XWUATEPES, EXEL OAPELG APVNTLKEC
TEPLBAMOVTLKEG TTTUXEG. OL TOpoL omatalouvtal,
HELWvovTAg Tn Suvatdtnta avdktnong BpeMTIKWY
OUOTATIKWY Kal au&Avovtag TLG EKTIOMTIEC agplwv
Tou BOeppoknmiou, kablotwvtag amapaitntn TN
XPron  VEwv, TIo  TEPLPANOVTIIKA  BLWOLHWV
TEXVOAOYLWV.

Ma 6Aoug autoulg toug Adyoug, to LIFE ALGAECAN
SnuloupynBnke yla va Swoel AUon o€ €Talpeleg Tou
KAGSOU  @POUTWV Kal AQYQVlKwy, TIAPEXOVTAG
texvoloyla emegepyactag Aupdtwyv, pEOw TNG
KOAALEPYELOG ETEPOTPOPWY HLKPOPUKWY HE XPron
QAVAVEWOLPNG KAl AUTOVOUNG EVEPYELAG.

SALGAECAN —

HOW LIFE ALGAECAN
COMES UP?

Europe is the world's second largest producer of
fruit and vegetables. In the EU-28, this sector
accounts for 17% of the total value of agricultural
production, of which 10% corresponds to vegetables
and the remaining 7% to fruit. In 2017, the value of
fruit and vegetable processing (FVP) was €51.5
billion, or 6.5% of the total value of EU food industry
production.

FVP industry is an important part of the EU food
industry. It includes the preparation, preservation,
canning, freezing and drying of fresh fruit and
vegetables and the manufacture of juices. This
industry has a high water consumption in its
processes, which in turn generates a high amount of
wastewater, estimated at around 200 million
m generated.

An important aspect of the wastewater from this
type of industry is the contaminant load it contains,
mainly due to the content of organic matter and
suspended solids. These contaminants translate
analytically into parameters such as BOD
(biochemical oxygen demand), COD (chemical
oxygen demand) and suspended solids (TSS), and
sometimes into discharges with high conductivity
and variable pH depending on the process and raw
material.

The facilities of this industry usually pre-treat their
wastewater by aerobic digestion to reduce the
organic load, but the generation of large quantities
of sludge managed as waste and commonly
deposited in landfills, has clear negative
environmental aspects. Resources are wasted,
reducing the potential for nutrient recovery and
increasing greenhouse gas emissions, making it
necessary to employ new, more environmentally
sustainable technologies.

For all these reasons, LIFE ALGAECAN was created to
provide a solution for companies in the FVP sector
by providing a wastewater treatment technology
through the cultivation of heterotrophic microalgae
using renewable and self-sufficient energies.
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TI EINAI TA
ETEPOTPO®A
MIKPO®'YKH;

Ta PKPOWYUKN €lval WEEALPOL PIKPOOPYavLoUoL yla
Vv  avBpwmdtnta Pe TOWKIAEG  BLOPNYAVLKEG
EPAPHPOYEC, OTIWG TPOPLUQ, Yewpyla, (WOTPOWES,
(POPUOKEUTIKA TIpolovTa, KAAUVTIKG, emegepyacia
AUPATWV  KATL. Mmopouv emiong va Tmapdyouv
kaBapr evépyela kat Brokavolpga SeUTeEPNG YeVLAC,
OUMBANOVTAC €TOL OTNV QVATTTUEN TNG KUKALKAG
olKovopiag.

MmopoUv  va  avamtuxBolv  autotpoad N
ETEPOTPOPA. ZTA TIPWTQA, XPNOLHOTIOLOUV TO NALAKO
PWE, WG TNyn evépyelag kat to COy wg avépyavn
TNyl  avbpaka,  KatavaAwvovtag — BpemTika
OUOTATIKA Kal Tapayovtag o&uydvo; &vw OTov
TPOTIO  €TEPOTPOPNG QAVATITUENG 1N HOvn TINyN
EVEPYELAG I AvBpaka elval oL 0PYAVLIKEC EVWOELC.

UTIOAELIOIEVO VEPO
Waste water

Waste water

Stadikaoia
eneLepyaoiag

H  oAokAnpwpévn
MIKPOQUKWY,  PEOW
Bewpeital epBAMOVTIKA €VVOLKN. Ta €TepoOTpOPa

KAAALEPYELQG
AupdaTwy,

HLKPOWUKN  €xouv  €EALPETK  LKavoTnTa  va
amoppoWouV opyavikd avBpaka Kat OpemTikd
OUOTATIKA, XWPLg TNV avaykn nAtakol @wtog,
TpAypa Tou onuaivel ot n eneepyacia pmopel va
TipaypatornolnBel oxeddv o€ omoLadnmote KAELOTH
Se€apevr), HPEWVOVTAC ONPAVTIKA TNV Empavela
eneepyaoiac mou Ba xpnowgomownBel. Autr n
gfolkovopnon empavelag, Kabwg kat n €UKOAN
ouvtrpnon, kablotolv tn Sladlkacia EAKUCTLKR Kal
aTo OLKOVOULKH aroyn.

Ta AUpata tng Bropnyaviag gpouTwy Kat AaXavIKWV
ATOTEAOUV LEAVLKN TIPWTN UAN yla tnv KAALEPYELQ
ETEPOTPOPWY HLIKPOYUKWY, KaBwG to optio tng
putavong toug elvat xapnAodtepo amod autd AWV
Blopnyavikwv Aupdtwy Kat eivat oAU mAolola o€
BPETTIKA cUOTATIKA OTIWG AJWTO KAl PLCPOPO.
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WHAT ARE
HETEROTROPHIC
MICROALGAE?

Microalgae are beneficial microorganisms for
humanity with diverse industrial applications, such
as food, agriculture, animal feed, pharmaceuticals,
cosmetics, wastewater treatment, etc. They can also
generate clean energy and second-generation
biofuels, thereby contributing to the development of
the circular economy. They can also generate clean
energy and second-generation biofuels, thus
contributing to the development of the circular
economy.

They can grow autotrophically or heterotrophically.
In the first, they use sunlight as an energy source
and COj as an inorganic carbon source, consuming
nutrients and producing oxygen; while in the
heterotrophic growth mode the only source of
energy or carbon are organic compounds.

LOPATa PUKLWY
jAIgae biomass

%pyaops’vo VEPO
@ Treated water

NALOKO PG
Sunlight

Etepotpogikn) kaMiépysla [ Heterotrophic cultivation
UTIOAELTIOPEVO VEPO

LopAda PUKLWY
iAIgae biomass
e
Efe PYQOPEVO VEPO
@ Treated water

The integrated process of microalgae cultivation
through wastewater treatment is considered
environmentally favourable. Heterotrophic
microalgae have an extraordinary capacity to absorb
organic carbon and nutrients without the need for
sunlight, which means that the treatment can be
carried out in practically any closed tank, greatly
reducing the treatment surface area to be used. This
saving in surface area, as well as the easy
maintenance, makes the process attractive from an
economic point of view as well.

PRV effluents are an ideal raw material for the
cultivation of heterotrophic microalgae as their
pollution load is lower than that of other industrial
effluents and they are very rich in nutrients such as
nitrogen and phosphorus.
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2TOXOI TOY EPTOY

O kUplog otoxog tou LIFE ALGAECAN eilval va
Katadel§eL TNV TEXVLK KAl OLKOVOWLKY) UAoTtoinon
€EVOC  Kkawotdpou  cuothuatog  emegepyaoctag
Avpdtwy and tn Blopnxavia emegepyaotag ppoutwv
Kat  Aayavikwv —pe  Bdon TtV KaAAEpyeLa
ETEPOTPOPWV PLKPOPUKWV.

Ytoxelel otnv E€miAuon TV TEPLBAANOVTIKWY
TpoPANpdtwy Tou oxetifovtal pe TNV Katavaiwon
VveEPOU, TN puUTIAVON TOU VeEpPOU Kal Tn &nuloupyla
AUOC Og auTtoU TOu TUTIOU E€YKATAOTAOCELG, TIOU
ouvLotd ocoBapo kivéuvo yla tnv avBpwrvn uyeta
KQL TA OLKOOUOTHUATA.

Emtiong otoxeleL:

No TIOpEXEl OTOUC BIOXEIPIOTEG POVAdWY TOU BlOPNXOVIKOU
KAGOOU MO OIKOVOUIKA OTTOJOTIKN dladIKAGia yia TNV ETUTOTIN
ETIEEEPYOTIO PEVUATWY TIAOUGIWY GE OPYaVIK) VAN, BPETTTIKA
OLOTOTIKA Kal GAOTO.

Na avartapaxBei autd 10 PHOVIEAO Of £YKOTAOTACEIG O dVO
EVPWTIAIKEG XwpPEC (loTtavia Kal ZAofevia).

Na petaogepBolyv Ta OTIOTEAECHOTO TOU €pyou ot OUOo
EYKOTOOTACEIG TIOPOKOAOVONONC.

Na TpowBnaoel TN duvaToTNTO PETAPOPAC TOU POVTEAOU LIFE
ALGAECAN o€ GA\eG EyKATOOTATEIG Kal PEAN TG E.E.

Na avadei&el T0 EUTTIOPIKG EVIINEPEPOV TNC TEXVOAOYIOC Kal TOU
TIPOIOVTOC TIoL AduBavetal oo 1o QUK. Ol  OOKIYEG
TIPOIOVIWV Kal N avaAuon ayopdg Ba agloloyrioouv TIC
SLVATOTNTEC TNG OYOPAG.

Na evBapplvel TNV EVEPYO GUMHETOXH TWV EVOIOPEPOUEVWIV
otnv €eappoyn Tou Water Directive kol tnv LTTOCTHPIEN TN
TIOMTIKNG  ylo TNV OTI0d0TIKOTNTA TV TIOPWV,
CUUTIEPINOMBAVOUEVOL TOL XAPTN TIOPEIOG yia Pl EvpwTn pe
OTTI0d0TIKI XPron TWV TIOPWV.

JUMUETOX] OUYKEKPIUEVWV @QOPEWV GOTOUG TOMEIC-aTOXOUG

(uetaroinon  @POUTWV  Kal  AGXOVIK®WVY,  Plopnxavieg
{WOTPOPWV KAl NITTOCUATWY).

ENEPIEIEZ

Bdon SeSopévy EMLXELPHOEWY TOU
KAadou enefepyaotag ppoutwv Kat
AQXQVIKWVY

PROJECT
OBJECTIVES

The main objective of LIFE ALGAECAN is to
demonstrate the technical and economic feasibility
of an innovative system for the treatment of
wastewater from the fruit and vegetable processing
industry based on the cultivation of heterotrophic
microalgae.

It aims to solve the environmental problems
associated with water consumption, water pollution
and sludge generation in this type of facility, which
constitutes a serious risk to human health and
ecosystems.

It also aims:

To provide managers of FVP industry with a cost-effective process
forcI on-lsite treatment of streams rich in organic matter, nutrients
and salts.

To replicate this model in facilities in two European countries (Spain
and Slovenia).

To transfer the results of the project to two follow-on facilities.

To promote the transferability of the LIFE ALGAECAN model to other
facilities and EU members.

To demonstrate the commercial interest of the technology and the
product obtained from algae. Product trials and a market analysis
will assess the market potential.

To encourage active stakeholder involvement in the implementation
of the Water Directive and in support of resource efficiency policy,
including the Roadmap to a Resource Efficient Europe.

To involve specific stakeholders in the target sectors (fruit and
vegetable processing, feed and fertiliser industries).

ACTIONS

AeLtoupytia TnG MAOTIKNAG

IXeSLAOPOG KAL KATAOKEUT TOU
KAWOTOHoU cuoTrpatog enegepyaaotag

povasdag og SU0 XWPoUg
entdel€ng, etatpeta enefepyaoctiag
AQyQaviKwy Kat etatpeia

s vegetable processing sector ,/ treatment system ==¢ Operation of the pilot plant in two
_;_ "___} demonstration sites, vegetable

processing company and fruit

MpowBnon tng Suvatdtnrag o)
HETAPOPAG Kat avatapaywyng ¢ .
TOU povTélou oe GMeG  ,* '

€YKATAOTAOELG TNGE.E 4= = -:- O

Anotipnon twv neptBarlovtikwy (Life ¢
Cycle Assessment, LCA) kat kowvwviko- 1
OLKOVOULKWV EMMTWOEWY TOU £€pyouU '

&

processing company
Assessment of the environmental (Life Cycle A Promotion of transferability and

Assessment, LGA) and socio-economic impact Wion of the model to other %
of the project EU facilities



L, Life

|
§ .-
|

SNIGAECAN ——

2Y2THMA
EMEZEPTAXTAZ -

MINOTIKH ErTKATAZTAZH

Me tnv texvoAoyia LIFE ALGAECAN, AapBavetal éva
kaBapod uypd amoBAnto Tou  pTopel  va
xpnotpotonBel wg vepd apdeuong 1 yla kabaplopo
€EOTIALOPOU 1] €YKATAOTACEWY, KAl €va NULOTEPED
pelPA  PLKPOYUKWV  TIOU,  XPNOLHOTIOLWVTAG
texvoloyla &npavong pe  Yekaopd, pmopel va
XPNOWHEVOEL WG TpwWTn UAN yla tnv Tapaywyn
BloAutaopdtwy  kat  {wotpopwv. EmumAgov, n
EVEPYELD TIOU  xpnoLlJoToleltat o€ autr TN
Stadikacla Tpogpyetat 100% amod AVAVEWGLUEC
TINYEG €VEPYELAG (PWTOPROATAIKA TtAveA Kat AéBnta
Blopdla).

To mpwtdtuTo cloTNUa emegepyaciag amoteAeital
amd TPELG KUPLEG PACELG:

‘Eva clotnpa KOALEPYELAG HLKPOYUKWVY U0 oTtadiwy Tou
KATAVOAWVEL TNV 0pYaVLKH UAN KAl Ta BpeNTLKA CUOTATIKA
Mou TMeplEyovtal ota AUpata amd tnv enegepyacia
(PPOUTWV KAL AQYAVLKWV.

A two-stage microalgae cultivation system that consumes the
organic matter and nutrients contained in the effluent from fruit
and vegetable processing.

3TO MPWTO OTASLO, KAL HOVO KATA TNV EKK(VNON, TO EPPOALO
TOU MlypOTOG MLKPOYUKWY avaNTUOCETAL OE AVOLXTO
pwroploavtispactripa 12m2 (raceway) pe ta AUpATa TPOC
enekepyaoia.

In the first stage, and only during start-up, the inoculum of the
algae mixture is grown in an open 12m?2 photobioreactor (raceway)
with the wastewater to be treated.

TREATMENT
SYSTEM:
PILOT PLANT

With the LIFE ALGAECAN technology, a purified liquid
effluent is obtained that can be used as irrigation
water or for cleaning equipment or facilities, and a
semi-solid stream of algae which, using spray drying
technology, can serve as a raw material for the
production of biofertilisers and animal feed. In
addition, the energy used in this process comes
100% from renewable energies (photovoltaic panels
and biomass boiler).

The prototype treatment system consists of three
main phases:

>10 OelTEPO  OTAdI0, aAUTO TO
EUPONIO  EICAYETONl OTIC KAEIOTEG
oefopeveg pe Ta Abpata yio 3
nuépeg. Kata tn dldipkela autov
TOU  XPOVOUL  TIOPOUOVAG, Ol
oefapeveg agpiovtal, avadevovtal
Kal Beppaivovtal otoug 25-30°C yia
va  emteLxBei  pla ekpory  TTOL
TIANPOI TIC VOUIUEC TIOPAMETPOUG
EKKEVWONG  Kal T BEATIOTN
OVATITUEN TWV PIKPOQUKWV.

In the second stage, this inoculum is
introduced into the closed tanks with
the wastewater for 3 days. During this
residence time, the tanks are aerated,
agitated and heated to 25-30°C to
achieve an effluent that meets the
legal discharge parameters and
optimal growth of the algae.

H avddevon TpayuatoTolETal
MEOW TNG €100d0L Qgpa  TIOU
TIOPEXETAL ATIO TOV QUONTIPA.

O1 de&apevég Bepuaivovtal pe
AéBnTa Blopalac.

The tanks are heated by a hiomass
boiler.

e 5
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daon SlOXWPIoHUOD HE @QUYOKEVIPO £WC
10.000 rpm 1Kav va dlaxwpilel Kal va
OVOKT& KaBapO VEPO KOl VO CUYKEVIPWVEL
N BIOPAa QUKIWV.

Acentrifuge separation phase up to 10,000 rpm
capable of separating and recovering clean S, \ ,
water and concentrating algal biomass. !y e e / ! \ {4y N

Mia TEAIKA @Acon Enpavong Ye WeKaopo yia va Anedei n Blopdda QUKIOV ag Joper okovng. H Blopdda
TWV MIKPOQUKWY elodyeTal otov &npaviipo pe oépa otoug 180°C, efatpiloviag 1o vepO aTO TNV
ETUQPAVEID TWV MIKPOPUKWY CXeDOOV oKaplaio. MEPOG TOU OEPa TIOU XPNOIMOTIOIETal TIPOBEPpaiveTal
oTouC 90° XPNOIUOTIOIVTACG TN BEPUATNTA ATTO TIC AVABULUIACEIC TNG KAVOoNC Touv AéBnta Blopdlog 8 kWt
TIOU Bepuaivel TIG KAEIOTEC ECAUEVEG KOANIEPYEIOG Kl EV PEPEL ATIO NAEKTPIKA GTOIXEIO BEpUavang TTou
TPOPOSOTOLVTOI OTIO NAIOKI EVEPYEID TIOU TIOPEXETAL ATIO PWTOBOATOIKA TIAVEA.

A final spray drying phase to obtain the algal biomass in powder form. The algae biomass is introduced into the
drying tower with air at 180°C, evaporating the water from the surface of the algae almost instantaneously. Part
of the air used is preheated to 90° using the heat from the combustion fumes of the 8 kWt biomass boiler that
heats the closed cultivation tanks, and partly by electrical heating elements that are powered by solar energy
supplied by photovoltaic panels.

H mieon mou amaiteital otn
dladikaaoia &Rpavong yia Tov
WEKAOUO TOU GUUTIUKVMMUOTOG
MIKPOQUKWV  TIOPEXETON  OTIO
€Vav GUUTIIEDTH.

The pressure required in the drying
process for the atomisation of the
algae concentrate is provided by a
COMpressor.

— - —

I _

Spray dryer

AuTO  TO OUOTNUO  EVOIl [
EYKOTEOTNUEVO (o] o0o [

Baldooia kovtEivep 40 Todiwy |
ylo €UKOAio 0T petagopd. H |
EVEPYEID TIOU XPNOIPOTIOIEITOI
oTn Sl0dIKOCia TIApEXETAl OTIO RacewayPond  Biomass boiler
&Va  QWTOROATOIKG cloTnua
7,5 kW eyKOoTEOTNUEVO OTOV
I00VIKO TIPOCOVOTOAICUO OTOV
NAIO  yio  PEYIOTN  EVEPYEID
avAAOYyO PE TIC OULVONKEG TOU
XWPOU Kal LTTOOTNPIZETal ATIO
AéBNTa Blopalag.

Culture Tanks

This system is installed in two
40-foot sea containers for
ease of transport. The energy
used in the process is supplied
by a 7.5 kW photovoltaic
system installed in the ideal
orientation to the sun for
maximum energy depending
on the site conditions and
supported by a biomass boiler.

Peristalnic

Pump

Air Dilfusers

Storage
Blower

Alr Compressor

Accumulation Svstem

 Batteries)
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NMPOXTIOEMENH A=TA
MIKPO®YKQN:
BIOAINAZMATQN

KANONIZMOZX EE - NopoBetikd mAaicio tng EE
yla ta Atndopata:

Kavoviopdg (EE) 2019/1009 ywa tn oupmepAngn
QVAKUKAWHEVWY KAL OPYAVIKWY UALKWVY YL OKOTIOUG
ALTTAOPATWY Kal PElwon TNG ToodTNTAG TWV XNHLKWY
AUTAOPATWY TIOU XpnoLgoTotovval.

MpowBeLl: Mapoxr KLVATpwV yLa Ttapaywyn
ATtaopdtwy peyaAng KALlpJakag, JETATpoTtr Twy
ATOPPLUPATWY Og BPETTIKA CUCTATIKA YL TLG
KAAALEPYELEG.

TUVOTITLKG, Ta QUKLA PTIOpOoUV:

No BeAtiwoouv T yoviotnta Tou &€JA@OLG HECW NG
déopeuong  AvBpoka, g O8éopevong  olwTov, NG
OVOpPYyavoTIoiNoNnG Kal tng SIOAUTOTIOINCNG TwV BPETTTIKWY
OLGIWV.

No BEATICOOOLY TN TIOIOTNTA TOU £3A@OUC.
Na TipowBrooLV TNV AVATITUEN TWV PUTWV.

NO KATOTIOAEUNO0UY OGOEVEIEG TWV KAAAIEPYEIWV KOI VO
eNEyEOLV TTOPOCITWV

Av  kat oL duvatdtnteg TNG ayopdg Twv
BLOALTIAOHATWY PLKPOWYUKWV €lval TEPAOTLEG, TIPETTEL
VA QVTLHETWTILOTOUV OL TIPOKAARCELG TTIOU cuvéEovTal
ME TNV EPTOpeLPaTOTOlNO TOUG, OTIWG N UYNAR
péon TN mwAnong (10 €/kg), oe olykplon pe ta
avopyava Autaopata (0,3-0,7 €/kg).

Ta PKpo@UKn ToU Aaufdvovtal pe authv Tnv
TeExYvoAoyla elval KAtdANAa KAl €XOUV  KOAEG
L8LOTNTEC ALTIACHATOG:

ALGAE ADDED
VALUE:
BIOFERTILISER

EU REGULATION - EU legislative framework on
fertilisers:

Regulation (EU) 2019/1009 to include recycled and
organic materials for fertiliser purposes and reduce
the amount of chemical fertilisers used.

Promotes: Incentivising large-scale fertiliser
production, transforming waste into nutrients for
crops.

In summary, algae can:

Improve soil fertility through carbon sequestration, nitrogen
fixation, mineralisation and nutrient solubilisation

Improve soil quality
Promote plant growth

Crop disease and pest control

Although the market potential of algae biofertilisers
is enormous, the challenges associated with their
commercialisation need to be addressed, such as the
high average selling price (10 €/kg) compared to
inorganic fertilisers (0.3-0.7 €/kg).

The algae obtained with this technology are suitable
and have good fertiliser properties:

Retention time (d)
Solid NPK s A[‘LTI"I:"" T
Parameter Organic fertilizer 'Il';llﬁh h g Total 3 4 6
(EV) e
Legislation)

Drymatter | >40% | 90441017 | 9036017 | 9048+019 | 90,40:0,12
e = 15% 43024097 | 43314034 | 4325+032 42124105
C/N = 1% <15 8,10 + 0,06 8,14 +0,01 7,95 + 0,04 8,54 + 0,04

N 1% 5314027 532+ 0,06 544 + 0,20 493+0,14

| P205 z1% =21% 2,49 +0,16 266+0,18 2,49 £0,12 2,3440,13

(k20 | =1% _ =1% 148010 | 147004 | 149+010 1,42 +0,11
Mutrients sum

it = 4% 24% 9,28 40,33 9,45+0,19 9,42 +0,25 8,69 0,22
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NMPOXTIOEMENH A=TA
MIKPO®YKQN:
ZQOTPO®H

NOMOGOEZIA EE- NopoBetiko mAaiolo tng EE yLa
TG {WOTPOWEG:

Eumopla  kat  xprion  Cwotpopwv:
2017/2279 kar  2018/1903 1ng
Emitporn.

Kavoviopot
Eupwmalknig

ONe¢ oL TPWTEG UAEC CWOTPOYWV TIPETEL Va
KATAYWwpPoUuVTal O0ToV KATAAOYO TWV ETILTPETOUEVWV
TIPOLOVTWY PECW TOU MNTpwou YALKWY ZWwOoTPopwy
™G EE.

O avaAutikog Katdhoyog Tpwtwv VAWV {woTpoYwV
mapouotaletat otov Kavoviopod tng EE 2017/1017
padl pe yevikeg Slatagelg, Sladikaoieg emetepyaoiag
KAL PJEYLOTN TIEPLEKTIKOTNTA O aKaBapotec.

e oOxeéon pME TN Opemriky TOUG OUVBEOn, TA
MIKPO@UKN  TIEPLEXOUV  ONUAVTIKEG — TIOOOTNTEG
mpwtelvwy, Audlwy  kat  vdatavOpdkwv. e
oUyKpLON HE TA €8N MPKPOYUKWVY TIOU €XOUV
HEAETNOEl TIPONYOUPEVWG KAl TOUC SLAQOPETIKOUG
TUTIOUG {WOTPOPWV, TA PLKPOYUKN TIou AapBdvovtal
ME autrv tnVv Ttexvoloyla TEPLEXOULV TIAPOHOLO
TI0000TO AUTWY TWV BPETITLKWY EVWOEWV:

% Crude Protein

Algaecan algae product 30,0 - 33,2
Conventional feedingstuffs

Fish meal 63
Poultry meal 58
Soybean 37 — 44
Wheat 122 - 14
Corn 10
Algae species

Spirulina platensis 50 - 66
Spirulina maxima 60 -71
Chlorella sp. 37 =58
Scenedesmus sp. 48 - 56
Parphyridium sp. 28 -39

Mannechloropsis sp.

ALGAE ADDED
VALUE:
ANIMAL FEED

EU LEGISLATION - EU legislative framework on
animal feed:

Marketing and use of feed: EU Commission
Regulations 2017/2279 and 2018/1903.

All feed materials must be registered in the list of
permitted products through the EU Feed Materials
Register.

The detailed Catalogue of feed materials is
presented in EU Regulation 2017/1017 together with
general provisions, treatment processes and
maximum impurity contents.

In relation to their nutritional composition, algae
contain significant amounts of proteins, lipids and
carbohydrates. Compared to previously studied
microalgae species and different types of feed, the
algae obtained with this technology contain a similar
percentage of these nutritional compounds:

% Crude Carbohydrates % Crude Lipid
25,01 - 37,55 13,40 - 14,90
11
11,3
30 -39 22 =22
69 — B4 2-29
85 4
8-23 2-12
13-16 &=7
5-28 13=22
10 - 52
50 - 57
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EMITEYXOENTA
AMNOTEAEZMATA

H povdda emideitng ALGAECAN pttopece va emegepyadetal
TiepiTou 1 mAuvpdtwy v nuépa as d00 ToTIoBETiEC ETTIOEIENC,
ylo €€ pnveg oTg eykataotdoelc ¢ HUERCASA oto
Sanchonufio (Segovia) kal yia GA\oug €& PrAVEC OTIC
eykataotdoelg VIPI otn Brezje (AlOUPTIAIGVO).

To TEAKO eTie€epyaopévo  vepO  eival  KAtdAAnNAo  yia
ETOVOXPNOIYOTIOINGN Yyia KABopIopo 1 w¢ Alpa. Xowpig
TIa00yova Kal EEVOPIOTIKEG EVWTEIC.

Meiwon Ttou KOoToug — emegepyaoiag NG Blounxaviag
eTegEPYaiog PPOVUTWVY Kal AOXOVIKWY KOTO TIEPICOOTEPO ATIO
80% o€ OUYKpION ME MO TIOPOJOOIOKK OEPORIO HOVAdT
ETIEEEPYOATIOG,  XPNOIUOTIOIVTOG NAIOKN  aKTIVORBOAIO  Kal
Blopdlo ¢ TINYyEG  EVEPYEIOG KAl - ATIO@EVYOVTIOC  TO
TIOPOOOCIOKO KOOTOC TIOU OXETICeTal P TN dlaxeipion agpdplag
AdoTING.

AqUn 15kg  okdvng Tapampoidvtog HPLKPOYUKWY  avd
m3 ene€epyacpévwy AUPAETwy.

MeAéteg yia v agloTtoinon Tou TIPOIGVTOC UIKPOPUKWY TIOU
AauBAvetal, TO0 OTI0I0 PTIOPEL VO XPNOIUOTIOINGEI WG OPYAVIKO
ANTIOOPO PE TIEPIEKTIKOTNTO O€ BPETITIKA CLCTATIKA 6% N, 2,5%
P20 Kal 1,5% K90, Kal ¢ TIPwTn VAN yia TNV TTOPOoKELH
{wOTPOPWV e TIEPIEKTIKOTNTA OE AITTIdIN, TIPWIEIVEG Kal
vdatavOpakeg 15, 40 kal 20% avtioTtolxa.

Ta @UKIO TIOU TIOPAYOVTOI GE OAEG TIG TIEPITITWOEIG UTTIOPOLV VO
dlotiBevtal otnv ayopd w¢ oteped BioAimaoua NPK, cOu@wva
M€ TO VOUOBETIKO TTAaiolo ¢ EE.

Mrtopei va evowuaTwOel aTmOoTEAECUOTIKA 0 {WOTPOPES YIa
Sl0@opa  {Wa, avTIKOBIoTWVTAG €va ONUAVIIKO PEPOC TNG
{wOoTPoPNC. ATIO dIATPOPIKI) ATTIOYN, TO TIPOIOV PUKIWV UTIOPEL
va gival plo I60ppoTINUEVN TPOQN HE TIEPIEKTIKOTNTA TIEPITIOU
1/3 mpwrteivng Kol 1/3 vdOTAVOPOKA Kal TIEPIEKTIKOTNTA OE
AiTtidla Trepimou 15%.

100% pelwon Twv TEPLBOANOVTIKWY EMMNTWOEWY TOU
ouvééovtal Pe TNV Mapaywyr] Aupdtwv AdoTngG Kat tn
SLaBeon toug.

100% peiwon TV ATIWAEIOV OPETITIKWV CUCTOTIKWV TIOU
OXeTiCovTal PYE TNV TTopaywyr) AAoTING.

ADO  PEANETEC  OvVOTIOPOYWYNG  YIO TN  MHETOQOPE  TWV
OTIOTEAEOUATWY  TOU  €pyou 0t  OUO  «ETIOKOAOUBEC
EYKOTOOTAOEIG»: pio otnv EAGda (Nopikog) Kol pio otnv
lotavia (Cerveza San Miguel).

AlGd00N TWV OTIOTEAECHATWY O  OIAQOPEG €OVIKEC KOl
EVPWTIAIKEG EKONAWOEIG.

|
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RESULTS
ACHIEVED

The ALGAECAN demonstration plant has been able to treat
approximately Tm3per day of wastewater at two demonstration sites,
for six months at the HUERCASA facilities in Sanchonuiio (Segovia),
and for another six months at the VIPI facilities in Brezje (Ljubljana).

Final treated water suitable for reuse as cleaning or irrigation. Free of
pathogens and xenobiotic compounds.

Reduction of the cost of treatment of the fruit and vegetable
processing industry by more than 80% when compared to a
traditional aerobic treatment plant, using solar radiation and biomass
as energy sources and avoiding traditional costs associated with
aerobic sludge management.

Obtaining 1.5 kg of algae by-product powder per m3 of treated
wastewater.

Studies on the valorisation of the algae product obtained, which can
be used as an organic fertiliser with a nutrient content of 6% N,
2.5% P05 and 1.5% K40, and as a raw material in the manufacture of
animal feed with a lipid, protein and carbohydrate content of 15, 40
and 20% respectively.

The algae produced in all cases may be marketed as a solid NPK
biofertiliser in line with the EU legislative framework.

It can be effectively incorporated into feed for various animals,
replacing an important part of the animal feed. From a nutritional
point of view, the algae product can be a balanced feed with a
content of about 1/3 protein and 1/3 carbohydrate, and a lipid
content of about 15%.

100% reduction of the environmental impact associated with the
generation of sewage sludge and its disposal.

100% reduction of nutrient losses associated with sludge generation.
Two replication studies to transfer the results of the project in two
“follower facilities": one in Greece (Nomikos) and one in Spain

(Cerveza San Miguel).

Dissemination of the results in different national and European
events.

H mpotewvdpevn enegepyacia CUPPOPYWVETAL PE TNV
KUKALKOTNTA Kal TN Blwolpdtnta, kabwg n molotnta
TWV UTIOTIPOLOVTWY ETILTPETEL TNV EVOWUATWON TOUG
o€ véeg aAuoidec aklac.

The proposed treatment complies with circularity and
sustainability as the quality of the by-products allows
their integration into new value chains.
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MONTEAQY LIFE

ALGAECAN MODEL

AUon eA€yxou Kat
enegepyaoiag uypwv
amofAfTwv
Solution for the control
and treatment of liquid
effluents

100% pelwon Ttng mapaywyng
AUPATWY AdoTiNg
100% reduction of sewage
sludge generation

 A—
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Avvatotnta
avakukAopopiag vepou
Possibility of water
recirculation

|

AUPATWV Kat UTTOTIPOLOVTWY

Y(PnAr toldtnTa TEAKWY l
High quality of final effluent
and by-product J

KepSowopia tou
UTIOTIPOLOVTOG ‘
Profitability of the by-
product
Trpnon MePLBAAOVTIKWY

o8nyLwv
Compliance with
environmental directives

/

A&Lomtolnon PLKPOYUKWV KW
QaVaTtuooopEVn ayopd
Exploitation of algae and a
growing market JJ

TPATNYLKN 6Lacpoponoir]oh\
TWV ELOPOWV TPOPILHWVY Kal
{woTpoPwv
Food and feed input
diversification strategy

MOALTLKN KAl SNOCLOVOULKO

< TAalolo cuvtoua
Policy and financial

framework coming soon
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ADVANTAGES OF
THE LIFE ALGAECAN

MeptBaMovTikni AUon yLa T
Blopnyavia gpoutwv Kat
AQY VLKWV
Environmental solution for
the FVP industry

EvaMakTtikn eme€epyaoia
AUpATWV
Wastewater treatment
alternative

Melwon twv ekmopmwv CO
Kal E0LKOVOUNGN EVEPYELAG
Reduction of COj emissions

and energy savings J

BeAtiwon tng BlwolpdtnTag
TOU KAGSou
Improvement of the
sustainability of the industryJ

EUkoAa avamapayopevo
ovotnua
Easily replicable system

otnVv Kowwvia

(@EUKI”] €LKOVA yLa Ta QUKLA

Positive image of algae in
society

( Aon QUOLKWV TIPOLOVTWVY

otnv Eupwrn
Trend of natural products in
Europe

e 0
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MEAAON - ETTOMENA
BHMATA

H motkry povada emefepyaciag vepoUu  pe
HkpowUKn Ba Tmapauelvel o Asttoupyla otnv
Tpéxovoa Béon TNg otnv etalpeia HUERCASA
(Segovia) yLa emiSeLEN yla PEPLKA akOPn Xpovia Kat
€Tolun va petagepbel avd mdaoca otypry o GAAN
etalpela tOu  KAASou  Tou  emBupel  va
XPNOLUOTIOLOEL TNV €MeEepyacia «in situ» autrg tng
QVETTTUYHEVNG  Texvoloylag. Qg ek toutou, n
peBoSoAoyla Tou €pyou KABWG KAl OL TEXVOAOYLKEG
Tou €EeAl&eLg elval €Tolpeg va petapepBouv Kat va
avamapaxBouv oe AMEG ToTioBeolE, TIPOKELUEVOU
va €@apuootel n  texvoloyla tou €pyou LIFE
ALGAECAN o€ 6An tnv Eupwrn.

Xdpn ota anoteAéopata Tou Tpogkuay, autn N véa
TPWTN UAN PE TN HOp®@r OKOVNG QUKLWV PTIopel va
evowpatwbel otn olvBeon PBloAutacpdtwy  Kat
{WOTPOYPWV.

ErumAcoy, to €pyo LIFE ALGAECAN Ba ouveyioel va
mapakoAouBel ekdnAwoelg ywa tn &ladoon kat tn
HETaopda TeXVoAoylag oOToug evdLaPepOPEVOUG
popelg, emTpémovtag TNV - avamapaywyr]  tng
enegepyaoiag Tou vepoU e eTEPOTPOPA PLKPOYUKN.
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FUTURE:
NEXT STEPS

The pilot plant for water treatment with microalgae
will remain operational at its current location in the
company HUERCASA (Segovia) as a demonstrator for
a couple of more years and ready to be transported
at any time to another company in the sector that
wants to carry out the treatment "in situ" of this
developed technology. Therefore, the methodology
of the project as well as its technological advances
are ready to be transferred and replicated to other
locations in order to replicate the LIFE ALGAECAN
project throughout Europe.

Thanks to the results obtained, this new raw material
in the form of algae powder can be incorporated into
the formulation of biofertilisers and animal feed.

In addition, the LIFE ALGAECAN project will continue
to attend events for dissemination and technology
transfer to interested stakeholders, enabling the
replication of water treatment with heterotrophic
microalgae.

[MPOKAHXEIX

| @ u © No EemepaoTei N ETUXEIPNMPOTIKY) AVOOQAAEID
OXETIKA PE TN Xpron Blopdalog Qukioy Adyw Tng
GTP UYNAAG TIUAC TWV UKV Kal TNE TIEPIOPICHUEVNG

TIOPOYWYIKAG IKAVOTNTOC.
‘

\ ETtiteLEN TIMWV PAPKETIVYK YIO UIKPOQUKN, Ol

OTIOIEC  €ival  AVTOYWVIOTIKEG  MPE  TIUEG
aVOPYOVWV AITTACHATWVY Kal {WOTPOQPQV.

Na uTIapXOUV TIOAITIKEG TIOU EUVOOULV TN XPron
TWV HIKPOPUKWY WC TIPWTN VAN OTOV TOHEX
TV MITTOOPATWY KOl TWV {WOTPOQPUV.

CHALLENGES

Overcome business insecurity regarding the use of
algal hiomass due to the high price of algae and
limited production capacity.

Achieve marketing prices for algae that are
competitive with prices of inorganic fertilisers and
animal feed.

To have policies that favour the use of algae as a
raw material in the fertiliser and feed sector.
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O¢Aete va pabete eplocotepa ya to Epyo;

Do you want to know more about the project?




