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ESviko Keévtpo Epeuvac & TexvoAoyikng Avantuéne - EKETA

Ilvotitouto Xnuikwv Atepyactwv & Evepyeiakwv Mopwv - IAET

Epyactiipio Quaowav Mépwv & EvaAlaxticwv Mopeuv Evépysiac - EQEM

Kad. Avaotaoioc I. Kapaumnedacg

EQEM : - 16putiki povada tou IAEM — EKETA
- Aewtoupyel ano to 1985




Technological targets

R&D at NRRE aims at development and optimization of:

e Advanced processes for desalination, potable water purification, waste-water treatment
and reuse; i.e. MF, UF, NF, RO membrane processes, membrane bioreactors (MBR), hybrid

membrane — advanced oxidation processes.

* Novel designs, based on membrane processes, for a broad spectrum of industrial
separations; i.e. removal of various pollutants from process streams, recovery of valuable
products from agricultural residues and industrial byproducts.

* Tools for assessment and mitigation of environmental pollution and its effects, focused on
human health impact and related monitoring.

e Methods for utilization of renewable energies, including geothermal energy exploitation, as
well as solar energy utilization for water treatment and desalination.

e Multi-phase processes, including separations, packed beds, heat exchangers, flocculation
and dispersion equipment

NRRE / Natural Resources and Renewable Energies Laboratory




Background scientific expertise and competences

» (Colloidal systems; experimental and theoretical expertise on particle-particle and particle-

surface interactions with applications to the aforementioned fields
e Interfacial phenomena; Membrane science

e Transport phenomena in multi-phase systems, including multi-phase flow in packed beds,
heat exchangers, and other process equipment.

e Advanced process modeling, including dynamics of multi-phase systems; developments and
applications of population balance techniques

e Advanced computational techniques with applications in the aforementioned areas.

e Sensors development for research and applications.

NRRE / Natural Resources and Renewable Energies Laboratory




OAokAnpwuévn npooéyyion — Mapadeyua: Encéepyaoia vepou ue peuBpaves
Avtiuetwrnion npoBAnuatog ano tn ULKPOo-KAiUaKa otV KAIUOKO TN EYKATAOTAONG
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E¢onmAlopog yia E&A : adaAdatwon - kKaBaplopog vepol, enegepyaoia - Sltaxeipion Avpdatwv

Drinking Water Production from Brackish Water —

Drinking Water Production from Seawater Removal of toxic micro-pollutants (pesticides, etc)

High pressure membrane pilot unit (RO) Medium pressure membrane pilot unit (LPRO / NF)

Improved monitoring of Desalination and Water Treatment Plants

Special sensors for water
quality monitoring

i Pilot unit for continuous monitoring of scaling
State of the Art Equipment for Water and Wastewater Analyses potential in desalination plants.

Special equipment for characterization of
desalination membrane performance

GC/MS, GPC/HPLC, GC, TOC, lon Chromatograph Systems, Particle Size and ¢-potential
measurement equipment, Spectro-photometers; equipment for BOD;, COD, SDI

NRRE / Natural Resources and Renewable Energies Laboratory




Mponyuéveg o¢eldwtikéC HEBOSOL yia KaBapLopo mMOoLpou vepoU Kat AURATWY

A novel electro-Fenton system for removal of synthetic organic micro-pollutants

Electro-Fenton pilot unit

Mineralization of Natural Decolorization of textile
Organic Matter effluents

- PMR Laboratory Unit
PMR Pilot - Mineralization of toxic micro-pollutants
NRRE / Natural Resources and Renewable Energies Laborarory

PLC controlled operation
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OMAokAnpwuévn Sitaxeipion - aflomoinon aypotikwv & BLOUNXAVIKWY TTOPOTTPOIOVIWV
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Zto)OoL: AVAKTNON EUMOPEVUCLUWY TIPOIOVIWY,

AvakUkAwon vepoU, MeptBallovikn mpootaocia

‘Epya: Aaxeipion ko aglomnoinon UMOAELLHATWY
KoL AUpLATWV amno tnv enséepyaoia:

eAlag, podiou, otapuAloU, poSaKIVOU, TOUATOG

Schematic diagram and a view of lab-scale pilot unit for pre-treatment (clarification by UF membranes) of agro-industrial

Membrane extraction unit for olive

polyphenols recovery - Schematic
diagram and a view.

Schematic representation and a view of laboratory pilot unit.

NRRE / Natural Resources and Renewable Energies Laboratory

Agricultural wastes fermentation ,coupled with membrane distillation for continuous bio-ethanol recovery




[ POAOzZ TOY IAEN 2TO EPIo BIOMA

e [lakéto epyaociac 3 “EKktipunon mapovoas kartaotaonc”

— Mapadotéo 3.2.1

e [lakéto epyaociac 4 “Avantuén Kat eapuoyn cuotiUatog dtaxeiptons
BoanoBAntwv kat yewpyilkwv urtoAsuuatwv”

— Mapadotéo 4.2.1

e [lakéto epyaoiac 5 “Avarntuén Kat eapuoyn cuotiuatoc dtaxeipiong
BloanoBAntTwyv kat yewpylKwv UMOAEuUdTWY”

— Mapadotéo 5.2.1
— Mapadotéo 5.2.2

— Mapadotéo 5.2.3




Napadotéo 3.2.1

2TOXO0%

Awepevvnon kot afloAoynon tng UPLOTAHMEVNG KATAOTAONG OXETIKA ME TOV TIOLOTLKO Kol

TLOGOTLKO MPOCSLOPLOUO TWV OLKLAKWV BLOATOBANTWY KOl AYPOTIKWY UTIOAELMUATWY KOl TWV

Aounmwv ocuvadpwv TTOPAUETPWY TWV UNO HEAETN MEPLOXWV, HE OTOXO TN SlactacloAoynon tou
pHeEyEOou¢ tou mpoPBAnpatog tng dwaxeipong twv BroamofAltwv otnv mepoxn tou ARpou
Nagou kot Mikpwv KukAadwv.

APAZEIZ-ENEPIEIEX

= H cuAAoyn otolxeiwv.
= 0 tPomno¢ dteéaywyn ¢ Tou SEYUATOANTTTIKOU EAEYXOU.

= Ta TPWTOKOAAQ KOl ATTOTEAECUATO TWV ATTOLTOUUEVWV EPYACTNPLAKWY AVAAUCEWV yLd TNV
QUTELKOVLOT) TNG UPLOTAUEVNG KATAOTACNG WG MPOG TNV mapaywyn BioanoBAntwv.

= TEXVIKA KOlL OLKOVOULKO. XOPOKTNPLOTIKA.

= Avantuén anAoUoTEUUEVOU CUCTAUATOC UItOOTHPLENG AITOPACEWV yLa TNV EAa)LoTonoinon
TOU mpoypauuatiopou ocuAdoync aroBAntwy, tnv ékboon npostdonoltioewyv yla tn Asttoupyia
TwV povadwv eneéepyacioc n/kat uneprnAnpwon Kadwv — ocnueiwv cuAAoyng.




Napadotéo 4.2.1

2TOXO0%

Na emAeyouv (pe katdAAnAa kprtipia) 100 VOLKOKUPLA OTTO TLG QTTOHOLKPUOUEVEG TIEPLOXEG TWV
Anpotikwv Evotitwv Apupaliog kat Nagou oto Afpo Nagou kot Mikpwv KukAadwv kaBwg Ko

ta 100 vowokuplwd t¢ Kowotntag Kaumou (KOmpog) ywa tnv mhotikn £dpappoyn tou
TPOYPALLOTOG.

APAZEIZ-ENEPIEIEX

>Epeuva da biefaxdei ue ™ Bondeia epwtnuaroAoyiwv ta omoia da amookomoUv oth
OUAAoyn MANPOWOPLWY CXETIKA UE KOLWWVIKO-ONUOYPAPLKA XOPOAKTNPLOTIKA TWV UEAWV TWV
VOLKOKUPLWYV, ONIWG 0 OPLIUOC TwV UEAWV TOU VOLKOKUPLOU, N hAlkia, To (UAO, TO LOPPWTLKO
eninebdo, enayyeAua k.Am.

=>Ta ev A0yw gpwtnuatoAdoyia da amooKomouv oty cUAAoyn TwV MANPOPOPLWYV CXETIKA UE
Jéuarta nmapaywync Kat tng Slaxeiplons twv olklakwv amoBAntwy, onwe¢ n moocotTnTa Kat n
ouvdeon twv napayousvwv anoBAntwy, npaktikég Slaxeipiong anoBAntwy yia tnv mpoAnyn
Twv anoBAntwy, tThv enavaxpnoiponoinon, tn xwptoty cuAAoyn BloaroBAntwv




Napadotéo 5.2.1

2TOXO%

Awevépysla SslypatoAnPlwv Kot TPAYHOTOMOINoNG EPYOOTNPLOKWY OVAAUCEWV yloL TOV
TPOOGSLOPLOMO TNG TTOLOTNTAG TOU MOAPAYOUEVOU OTAOEPOTIOLNEVOU UALKOU KO, EV CUVEXELQ,
Twv mapayopevwyv pellets (6okipég wg mpog tnv avaloyia BLoamofARTWV Kol YEWPYLKWV
UTTOAELHLATWV).

APAZEIZ-ENEPIEIEY

= Pellets (BAtiota moloTIKG XQPAKTNPLOTIKA) Ja SOKIUACTOUV Ot U@PLOTAUEVO A€BnTta tou
IAEM/EKETA = aioAdynon tou Baduou Sepuikic amodoong Kot TwV EKTTOUTWV KOUOoNG TwWV
pellets (CO, NO,, SO,, cwuartibia).

= Mapauetpot twv pellets mov da npocbdlopiorouv:

*AvwTepn Kol Katwtepn Yepuoyovog duvaun (EN 14918).

*Mepiexouevn vypaoia (EN 14774) kat téppa (mpotumo EN 14775).

*Jrolxelakn avaAvon (ASTM D5291) yia tov mpoodLlopLoUo TG MEPLEKTIKOTNTAC O avIpaKa Kal
vépoyovo.

*‘Bapéa upEtalda (apoeviko, kaduio, xpwuto, MHOAUBSog, uUbdpapyupog) upe xpnon
Daouaropwrouctpiog Aktivwv X




Napadotéo 5.2.2

2TOXO%

H 8iepelivnon twv duvatotntwv aglomoinong tov MapayoUeEVOU oToOEPOTOLNUEVOU UALKOU
anod 1o cuotnpa dwaxeipiong twv BroamofAntwv otov Afpo Nafou kat Mwkpwv KukAdadwv.
Z0vtagn HEAETNG ME TO GUVOAO TWV ANMOTEAECHATWY TWV EVOEIKTIKWV XPHROEWV KABWE Ko TV
agloAoynon OAwv twv MBavwv XPRoEWV TWV TEALKWV TPOIOVIWV.

APAZEIZ-ENEPIEIEX

=AELOAGYNON TWV TEALKWV XPROEWV TOU £npol UALkoU BroamoBAntwv kot Twv pellets (piypota
OLKLOKWV BLoammoBARTWVY Kol YEWPYLKWV UTTOAELHHATWY EUAwSoUG Blopalag).

=sAlepelivnon duvatotntag Oeppuikng aglonoinong twv pellets oe povasda nrag mupoAvong tou
IAEMN/EKETA.

=Iuvtagn LeEAETNG Stepelivnong Twv SuvatotTwy anoppodPnong TwWV TEAKWY MPOIOVIWV TG0
TNV EYXWPELA 00O KL TNV ayopd TOU eEWTEPLKOU.




Napadotéo 5.2.3

2TOXO0%

H npostolpaocia avaAutikol 08nyou KaAng XPnong Twv TeEALKWV Ipoioviwy nou Ba npokUouv
(€np6 LALKO BroamofAntwy, pellets).

APAZEIZ-ENEPIEIEY

=0 06nyo¢g Oa KAAUWPEL OPLOREVEG TTUXEG TTOU alpOpPOUV TL.X. TO SUVALKO TWV OCOTHTWV TIOU
propoUVv va cUAAEyovtol, N €viaon TNG €KOTpATElag evalcOntomoinong, n ouxvotnta
OUAAOYNG, TO KOOTOG, TA MPOPBANHATA, N SLavop Tou TEALKOU TtPoiovTog K.AT..

=EruunAéov, 0 08nyo¢ Ba mapExeL Kivntpa yia thv epappoyn tng XwpeLotrig cUAAoYNRG BLOAOYLKWV
anofAftwv mov Ba otnpilovtal otn vopoBeoia tng EE kat ta peAdoviika Brjpata mouv Oa
npénel va AndpOovv. Oa dnuioupynBei otnv eAAnVIKN Kot ayyAlk YAWooa Kol SLOVEUETOL OE
OAeG TIG ALaXELPLOTIKEG APXEG AMOPBARTWV HECW TWV AVTIIOTOLXWV SIKTUWV TOUG Kol AAAoug
evéLadepopevoug popeic péow tou EKETA.

=sAnpooigvon Twv odnywv otnv LotoosAida tou £épyou BIOMA.







