LIFE PureAgroH20
Layman’s report

O BAZIKOZ TOXOZ tou npoypdupatog LIFE PureAgroH20

elval n avantuén evog Kalvotopou Kal EVEPYELAKA AUTOVOUOU CUCTAHATOG
asl@opou diaxeipiong udatikwv anofAfTwy Kat avakUKAwong-
enavaxpnotlgonoinong tou vepoU, NpOocaApHOOHEVOU OTIC KOLVEG
NpakTIKEG Kal TG 181KEG analtnoelg Tng Meocoyelakng Aypo-Blopnxaviag.

THE MAIN GOAL of the LI FE PureAgroH20O program is the
development of an innovative and energy-autonomous system

for sustainable wastewater management and water recycling-reuse,
tailored to the common practices and specific requirements

of the Mediterranean food industry.
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www.lifepureagroh2o.com



LIFE PureAgroH20

MIAOTIKH AEITOYPTIA
Kalvotopou texvoAoyiag
dwtokatdAuong NavodiiOnong

yla tnv e€aAsyn punwv oe udatika
andéBAnta tng AypoBlopnxaviag

Kal TNV enavaxpnoigonoinon tou vepou.
(LIFE17 ENV/GR/000387 PureAgroH20)

PILOT OPERATION of innovative Photocatalytic
Nanofiltration technology for pollutant removal
and water re-use of Agro-industrial effluents.
(LIFE17 ENV/GR/000387 PureAgroH20)
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Marti LIFE PureAgroH20

Why LIFE PureAgroH20

Enavaxpnowponoinon Nepol AnoBAftwyv

ané Aypo-Biopnxavia

H au€avépevn {ATnon yia vepd OTIC VEWPVYIKECG Kal
Blopynxavikéc Sdpaotnpléotnteg £xet odnynposl otnv
avaykn e€epelvnong Blwoipwy npaktikwy dlaxeiplong
vepoU. H enavaxpnoipgonoinon vepou anoBAfTwv
avadeikvietal w¢ Pla unooxoépuevn Avon, diaitepa
otnv Aypo-Blopnxavia, énou ot dwadikaocieg eival
blaitepa udpoPopec. Méow tngenefepyaociagkal Tng
enavaxpnolgonoinon¢vepol anoPfAftwy, ol Blopnxavieg
gnopoUv va pewoouv Tto neptBaArioviikdé ToUug
anotunwpa, va dtatnpioouv Toug NOPoOUC YAUKOU
vepoU kat va unootnpifouv BLWOIPEC YEWPYIKEC
NPAKTIKEC.

O@éAn and tnv Enavaxpnoiponoinon NepoU AnofAftwy
otn Aypo-Blopnxavia

1.Awatipnon NepoU: H enavaxpnowponoinon
eneepyaocpévwy udatwyv pelwvel tnv e€aptnon and
nnyé¢ yAukouU vepoU, BonBwvtag otnv avilgeTwnion
ncAswpudpiagoe neploxégue neploplogévougcndpouc.

2.Meiwon Kéotoug: OBlognxaviegkat ot yEwpyLKEC
EKPJETAAAeUoEl( pnopolv va pewwoouv ta €€oda
npounBetagvepol péow tngavakUkAwongyta dtadikaoieg
onwgn apdeuon, o kabaplopdg i n WPuén.

3.Mpootacia tou MepiBaArrovrog: O neploplopdc
NG andépplyng avene€épyaotwyv anofANTWY HELWVEL
N plnavon Twv NoTagwy, TWV AUVWY KAl Twv undyetwy
ubdtwv, npootatelovtag ta olkoouoThpata.

Epappoyég otnv Aypo-Blopnxavia

1.Apdeuon: Taene€epyaopéva tdataxpnolgonotouvral
ohoévakalneploodtepo ylatnv apdeuan KaAAEPYELWY
ONwCe n.X. ONWPWVEC Kal AUneEAWVEG.

2.Ene€epyacia katKabapiopdg: >tic frognxavikéc
gykataotdoelg, ta Udata anofAntwv pnopolv va
avakukAwBOouUv yia nAtoipo e€onAtopoul, cucthpata
wuénc n npokabapiopyd npoidviwv.

MoAttikEG Kal ZUVEPYAGsieg
Kivhtpa andé to Kkpdatog, pubpiotikd nAaiola kat
ouvepyaoia dnuooioukat diwtikoU topéa dtadpapatifouv
kaBoplotik6 podo atnv npowdnon Tn¢enavaxpnaolpgonoinong
vepoU anoBAfTwyv. Me tnv evBdppuvaon tngkailvotopiag
kattnvunootAptén tn¢avantuéngunodopwy, ol opeic
xdpaéng noAltikA¢ pnopouUv va OleukoAUlvouv tTnv
gupela uloBETnon autwv TWV MNPAKTIKWY and tn
Aypo-Blopnxavia. Hevowpdtwon tn¢enavaxpnoipgonoinong
vepoU anoBAATwy otn aypo-Blognxavia anoteAsi pyla
NPAKTIKA Kal BLwoign npocéyylon yla tTnv avtlgeTwnion
¢ Aswpudpiag, evioxUovta¢ napdAAnAa tnv
napaywylkétnrakalttnvnpootaciatou nepifaiiovroc.
H ouvepyacia petall svllapepOPevwy JEPWYVY, OFE
ouvbuaopd pe tnv npdodo NG TEXVOAOyiag Kai
UNOOTNPLKTIKEC NOAITIKEC, eival kaBoploTIKAG onuaaoiag
yla TNV KAlgdkwon tétolwv npoonadsiwv.

Wastewater Reuse in Agro-Industry

The growing demand for water in agricultural
and industrial activities has led to an urgent
needtoexploresustainable water management
practices. Wastewater reuse is emerging as a
promising solution, particularlyin the agro-industry,
where water-intensive processes are prevalent.
By treating and reusing wastewater, industries
can reduce their environmental footprint,
conserve freshwater resources, and support
sustainable agricultural practices.

Benefits of Wastewater Reusein Agro-Industry

1.Water Conservation: Reusing treated
wastewaterreduces dependence on freshwater
sources, helping to address water scarcity in
regions with limited resources.

2.Cost Savings: Industries and farms can
lower water procurement costs by recycling
water for processessuchasirrigation, cleaning,
or cooling.

3.Environmental Protection: Reducing the
discharge of untreated wastewater minimizes
pollution of rivers, lakes, and groundwater,
preserving ecosystems.

Applications in the Agro-Industry

1.Irrigation: Treated waste waterisincreasingly
used forirrigating crops such as orchards and
vineyards.

2.Processing and Cleaning: Inagro-industrial
facilities, wastewater can be recycled for
washing equipment, cooling systems, or
pre-cleaning produce.

Policy and Collaboration

Governmentincentives, regulatory frameworks,
and public-private partnerships play a critical
rolein promoting wastewaterreuse. By fostering
innovation and supporting infrastructure
development, policymakers canenable widespread
adoption in the agro-industry. Integrating
wastewater reuse into the agro-industry
representsapractical and sustainable approach
to address water scarcity while enhancing
productivity and environmental protection.
Collaboration between stakeholders, coupled
with advancementsin technologyandsupportive
policies, will be pivotalinscaling these efforts.
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Navodui@non: Eival pla dtadikacia 61nOnong
vepoU uno nieon péow nuinepatig yepBpavng,
n onoia ocuykpatei opyavikég kal avépyaveg
ouolieg, poplakoU peyéBoug peyaAltepou and
0.9-2 vavopetpa foe oxéon Ue tn yoptakn pala
pueyaAutepn and 450-1000 Da.

dwtokatdAuon: Eivain diadikacia ofeidwong
6nou ouyKekplgéva uAikd (npaywyot), 6nwgto
610&eidlo tou Titaviou, altwpoulvtal oto vepd
Kaloguneplwdn aktivofoAia napayouv oeldwTIKEC
pileg, otonoiecanodopolv opyavikoUgpunouc.

Zuvbuaotikl OAokAfRpwon: Enitpénet tnv
evepyonoinon kat twv dU0 AEITOUPYLWV WOTE
va Spouv tautdéxpova Kal cuvepyatika. Autod
unopei va enteuxBel pe TNV nNapaywyn
PWTOKATAAUTIKWY NUINEPATWY HEUBpavwy, ot
onoiegewtifovtatkatatn didpketatngbtibnong.

H texvoloyia aut NPoCPEPEL KALVOTOHPEG
AUceigylatTnvene§epyaoia Twv AUPaTwy nou
npokuUntouv and tnv ene§epyacia ppoutwyv
Kat Aaxavikwyv, e§acpali{ovtag 0TI TO VEPO
nou entotpéPel oto neptBaiiov eivat kabapo
anod punou¢Kaltpnopeivaenava- xpnotgonotn0ei.

dwTtokataiuaon
Photocatalysis

ORGANIC
POLLUTANT

&

Nanofiltration: This is a pressure driven water
fFilcration process through a semipermeable
membrane that retains organic and inorganic
substances with molecular sizes larger than
0.9-2 nanometers or molecular weights greater
than 450-1000 Da.

Photocatalysis: This is an oxidation process
where specific materials (semiconductors), such
astitanium dioxide, are suspended in water and,
under ultraviolet radiation, produce oxidative
radicals that degrade organic pollutants.

Integration: It allows the activation of both
functions to operate simultaneously and
cooperatively. Thiscan be achieved through the
production of photocatalytic semi-permeable
membranes, which are illuminated during
filtration.

This technology offers innovative solutions
For treating wastewater resulting from the
processing of fruits and vegetables, ensuring
that the water returned to the environment
is free of pollutants and can be reused.

Navodiifnon
Nanofiltration




O Baoikdé¢ ot6x0C¢ TOoU £pyou LIFE PureAgroH20
glval va niotonotnoeL yla npwtn ¢opa o< MAOTIKO
eninedo tnvanodotikh Asitoupyia ylag texvoAoyiag
nou ouvdéuddlel ye cuvépyela tTnv Qwtokatdiuaon
kat tnv vavodiibnon yia TtV avilgeTwnion
UMNOAEIPPUATWY VEWPYIKWY @apuakwyv og udatika
ano6BAnta tng Aypo-Blopnxaviac.

Eidikoi Ztbéxo01

1.BeAtiotonoinon: Evtoniopdgxapakinplotikwv
™n¢ texvoAoyiag nou xpnlouv BeAtiwonc.

2.EpappooipétnTa: Mpoocappoyn Tou cUCTAPATOC
PNFR og 61a@opecouvOnKeg, Kal E18IKECANALITAOELG
™N¢ yeooyelakng Blopnxaviag ppoutwy.

3.Avtigetwnion ¢@paypwv/ Euvai®ntonoinon:
AVTIJETWNION TWV UQ@IOTAUEVWY PUBPLOTIKWYV
@paygwv nou O&ev guvoouUv TIG £nevdUoelg o€
Kawotopueg TeEXVOAoyie¢ Kkal evioxuon 1TNG
gualocOntonoinongOAwWyY TWV OXETIKWVY EVOLaPEPOPEVWY
Qopéwv, cUppwva PeTigTpéxouosecodnyiectngEE
yla ta Udata kal tnv enavaxpnolgonoinon twv
ubdatwv.

Awaxeipion kat napakoAouOnon
t™¢ npoddou tou épyou

Apacelg evnpépwaong Tou
KotvoU Kat Stdxuong

® v

Main objective of LIFE PureAgroH20 project is to
validate for the Ffirst time at the pilot level the
efficient operation of a novel technology that
integrates synergistically the photocatalysis and
nanofiltration towards the abatement of pesticide
residuals in Agroindustrial wastewater.

Specific Objectives

1.0ptimisation: Define assets of the technology
that can be improved.

2.Applicability: Adapting the PNFR system to
various conditions, and specific needs of the
Mediterranean fruit industry.

3.Addressing barriers / Raising Awareness:
Addressregulatory barriersthat hinderinvestments
in novelwatertreatmenttechnologiesand enhance
awareness among all interrelated stakeholders, in
alignment with the current EU directives for water
and water reuse.

Apdocelg uhonoinong

MapakoAolGOnaon tou
avtiktunou Twv §pdoewv




To vepd tou Staloyntiplou

€El0EpXETAl OTO ouUoTnua

Kabapiopou PNFR.

10 Ztd4dt0

Ae€apevég anofARTwV

To ubatké andéBAnto
odnyeltatye pualkn pon os
2 KWVIKEC de€apevéc Kal n
unepxeidlofp toug oe 6
Olaouvdedepévec de€apevég

Xwpnukotntag 60 Tovwv.

Zuotnua Kabapiopou PNFR

Water from the sorting /

washing Facilityis conveyed

to the PNFR system.

1st Stage
Wastewater tanks

Wastewater is conveyed
with physical flow into 2
conical tanks and their
overflowto 6interconnected
tanks with a total capacity
of 60 tons.

20 Xtadio

Awadikacia kpokidwong

Xpnogonotouvtat 30 ppm
BelikoU apytiiou Kat
OUYKEKpPIUEVO npdypappa
avadeuong(taxeiagkatapync)
Kal napapgoving o€ npepia
avaAdywcTng enBapuvong
Tou udatikoU anoBAnTou.

2nd Stage
Flocculation process

AluminiumSulphate (30 ppm)
is used as flocculant and the
process is executed under a
specific program of stirring
(Fast and slow) and settling
which depends on the
wastewater burden.

—



Zuotipata Kkabapiopou PNFR PNFR treatment systems

Z1Tn cuvéxela n diepyaaia eivat .
Next, the process is automated and

autopatonolnpévn Kat S€v anattei , . . .
X X X doesn’t require user intervention.
napépfBaon anod to xpnoTn.

30 Ztadio
Ae€apevi cuvexoug
tpoodooiag 200 Aitpwv

H autopatonoinon é£xel
epapuootei oe de€apevi
guvexolc Ttpo@odoaiag
nou NAnpwvetal andé tnv
6e€apeviy kpokidbwang
péow nAektpo-Bavvac.

40 Xtado

ZUuotnua PNFR
peyaAng kAipakag

'Eva aviAnuiké olotnua
uwnAng nieong odnyei to
vepo and tn Oe€apevi
tpo@odooiag otig Suo
tetpadecavtidpactipwy.

50 Ztadio
Ae€apevi
Kabapou vepou

To kaBaplopévo vepod
odnyeital pe avtAiecand
Tou¢ avtuldpaothnpeg o€
pla 20-tovn 6e€apevi kat
anobnkevetal yla
gnavaxpnolgonoinan.
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3rd Stage
200 liter buffer tank

The automation control
is applied to a buffer
tankwhichis filled with
water coming from the
flocculationtank through
an electrovalve.

4th Stage
Large scale
PNFR system
A system of two pressure
pumps conveys water from
the buffertank to the two
PNFR reactor quartets.

5th Stage

Clean water tank

Asystem of pumps conveys
the purified water from
the reactorstoa20tons
tank ready for reuse.




Anoteléopata Results

MéxpLofuepantexvoloyia PNFR éxelva entdeiel Up to date the PNFR technology has achieved
toug akbéAouBoug beiktec anddoonc. the following performance indexes.

Awalyaon tou vepou Water clarification

Neplocotepo anod 87% P ‘ More than 87%

peiwon tng OoAepodTnTag | turbidity reduction

715.3%

OAX TSS
Nepiocotepo and 75% More than 75%
pEiwon TWV OAIKWV reduction of total

aAlWPOUPEVWYV OTEPEWV soluble solids

92.3%

AVAKTWHEVO VEPO Water recovered

MNeplocotepO TOU 92% ’ More than 92%
Tou udatikou anoBAntou , BEERe total treated
nou NEpva ano tov

avtidpaoctipa wastewater volume

Enava@opa tng Sianepatdtnrag vepou Permeability recovery

Avaktnon More than 98% recovery
n¢g StanepatoétnTag Katd [ ’
98% peta tov Kabaplopo
Twv pePBpavwv

of the permeability

after cleaning




BOD p i BOD

39% peiwon | 39% reduction

of the biochemical

Tou BloAoyika

anattoUpevou o§uyovou oxygen demand

CcoD CcoD

More than 39%

reduction of chemical

Nepiocotepo anod 39%

peiwon TOU XNHUIKG

anattoUpevou o§uyovou oxygen demand

TOC ToC

More than 34%
reduction of the TOC

Nepiocotepo anod 34%

peiwon tou oAtkoU

opyavikou avBpaka

dutopappaka Pesticides

More than 56%
reduction of the pesticide

Nepiocotepo and 56%

peiwon TWV UNOAEIPPATWV

QUTOPAPHAKWYV residues

MetaAAika 1évta Metal ions

More than 68%
reduction of the

Nepiocotepo and 68%
peiwon Twv HETAAAIKWOV

wvTwv metal ions
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AutAnnilotikn povada PNFR pikpA¢ KAipakag
€XeL ENTUXEL Suvapikotnta 1.44 m3/nuépa,
ouvbéualovtagvavodinOnon kat pwtokatdaiuon.

This small scale pilot PNFR unit has achieved
acapacityof 1.44 m3/day combining nanofiltration
and photocatalysis.

Membrane with deposited TiO, nanoparticles
developed via CVD

Membrane with nanocrystalline TiO, films
developed layer by layer via CVD

Asymmetric
porous support

Retentate Retentate

hv hv

Outer
hotocatalyti
B Tae = Falling film
internal
Pphotocatalytic

=)
|
=
surface D
sl
A=

lPermeate

Falling film
internal surface

| A

lPermeate

n

Auti n nwdotikil povada (PNFR) €xel enttuxel
Suvapikéotnta 15 m3/nuépa. To epappoldpevo
cUoTNHA ENTPENEL TNV EVEPYONOINGN, TAUTOXpOVN
Aettoupyia Kat cuvépyeta peta§u vavodiROnong
Kal pwtoKatdAuong.

This pilot plant (PNFR) has achieved a capacity of 15
m3/day. Theimplemented system allows the activation
of both functions (nanofiltration and photocatalysis)
to operate simultaneously and cooperatively.




TEXVIKA XapaKTnploTika
Technical aspects

‘

Tpéxov: 289.163 €
2,39 €/m?

MpoontTiKA yta

apeon BeAtiwon: 1.5 €/m3

26 Tov./nuépa
(ton/day)
(9 bar)

Tpéxov : 0,964 €/m3

MpoontTiKkA yta
apeon BeAtiwon:

0,373 €/m?®
Tuvdualetal pe KGOe texvoAoyia
LA R ] L e L EZOIKONOMIZH 29
3 4
Combines with any technology for €/10m? vepou
abatement of micropollutants

Mwkpn
niAoTikn povada
(euéAikTn yia

HIKPOUG XWPOUG) 25.000 €

Small pilot unit
(modular, flexible
for limited spaces)

1,44 tov./nuépa
(ton/day)

25 €tn/years

NMepiBaiiov 4
Environment 1

-68% avOpakiko anotunwpa,
OUYKPITIKG PE TIG TPEXOUOEG
NPakTIKEG Slaxeiplongudatikwyv
anofAftwv

AvOpwnivol noépot
Human resources

Aev anattel e€e1dikeuon
No need for specialists
1 h/day

-68% carbon footprint, compared
to the current wastewater
management practices.
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To oUotnua PNFR nou éxel eykataotabel
otn ZAGORIN Ba cuvtnpeital, 0a BeAtiwvetal
kKalt Oa Aettoupyei pe tnv unoothAplén Twv
etaipwvtounpoypdappatogLIFE PureAgroH20
1000 0€ TeEXVIKO 600 KalavaAuTtikoé eninedo.
H texvoAoyia auth) 6a anoteAéoel povtéAo
KATAOKEURC Kal aAAAwv anodoTikoteEpwyv
cuotnuatwv oe Aypo-Biopgnxavie¢ oto
HEAAOV, 1600 o€ €BVIKO 600 Kaleupwnaiko
eninedo.

Ta anoteAéopata tou npoypdppatoc Oa
e€akoAouBnoouv va kolvonolouvtal O€
ENLOTNUOVIKA ouVvéDpla, NAeKTpoVIKA péoa
evnUEPWONC KAl NOAITIKEC NYEOieC.

H enikowvwvia Ba octoxeglel otnv anodoxn
KalnepeTaipw epapuoyn ToOU CUCTAPATOC
andé tnv Aypo-Bloynxavia kabwg kat otnv
npocapuoyn Tou yia tTnv kaAuywn nibavwv
€161KWV avaykwv tnc.

EuxaploTieg

0o

o >

The PNFR systeminstalled at ZAGORIN will
be maintained, improved and operated
with the support of the partners of the
LIFE PureAgroH20 program on both technical
and analytical levels. This technology will
serve as a model for constructing similar
more effective systems in agro-industries
in the future, both nationally and across
Europe.

The program’s results will continue to be
shared through scientific conferences,
digital media, and with political leadership.

Communication efforts will Focus onsecuring
acceptance and furtherimplementation of
the system by the agro-industry, as well as
its adaptation to meet potential specific
needs.
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