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0 Movadec Abalatwonc

ZERO BRINE

H ayopd twv cvotnuatwy adoAdtwonc ya to 2019 vmoAoyiletal ota $12,8 Sio.
LLE ETAOLO pUOUOC alénong 9% cwc to 2027.

B Municipal
N Industrial

B Others

Ayopda Movadwv AdaAdtwonc (2019)
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0 Demi Water Plant EVIDES

ZERO BRINE

To Demi Water Plant (Evides Industry Water) otn Biopnyavikn neploxn Botlek
(Alpavi tou Potepvtap, OAavdia ) mapayel vepo uPnAng moLoTNTOC
XPNOLLOTIOLWVTOC EVA CUCTNMOL TO OTtoL0 cUVOUALEL APKETEC TEXVOAOYLEC.

10x DAFF Back-up system
Flotation

Anthracite

Softisiod Demin water

8x Softener pipeline system

(NaCl) water tank

8xR0 BxRO BxRO Bx RO 2x Demin

Bx

Industrial Wastewater € Resource Recovery € Circular Economy



) Enteéepyaoio AALNC O avayevvnon
SO GTNAWV LOVTOEVOANQYAG

>TOYOL:
e Avaktnon kaBapou vepou

e AvVAKTNON CUUTTUKVWHEVNC aApnnc vPnAng rieplektikotntoc o€ NaCl (n aApun
autn Ba xpnoluomolnBel yla tTnv avaygvvnon Twv otnAwv)

* Avaktnon Ca(OH), kaw Mg(OH),

Industrial Wastewater € Resource Recovery < Circular Economy



0 Awaypoppa Ponc MAotou Eneéepyaoiag
ZERO BRINE ’ ’
AAunc armo IEX

Regeneration ‘@

Effluent from IEX
===P Nanofiltration 1 — Nanofiltration 2 —— Evaporator —

MF-PFR

o
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) Enteéepyaoio AALNC armo avtiotpodn
ZERO BRINE d) O'uwo'r]

>TOYOL:

e Avaktnon kaBapou vepou

e  AVAKTNON CUUTTUKVWHEVNC AApnNC uPnAnc nieplektikotntag o€ NaCl
* Avaktnon Na,SO,

e AMopakpuvon opyavikou doptiou

Industrial Wastewater € Resource Recovery < Circular Economy
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ZERO BRINE

Awaypoppa Ponc MAotou Eneéepyaoiag
AAunc aro RO

Concentrate

from RO . .
Nyex . . High purity
— —
> TOC removal Nanofiltration RO ater

High purity
water
EFC ——  Evaporator ——
| Nacl
solution

Industrial Wastewater € Resource Recovery < Circular Economy




) AmoteAEopota

ZERO BRINE

e Avaktnon vepoul £w¢ Kol 90%

e YUuTUKVwHEVO dtaluvpoa NaCl.

e Avaktnon payvnoiov 80%, kaBapotntag 80-95%.
e Avaktnon acBeotiov 95%, kaBapotntoag 92-98%.
e [lapaywyn Osukou vatplou.

e Xpnon AmMopPPLUTTOUEVNC EVEPYELAC (ATHOC).

Industrial Wastewater € Resource Recovery < Circular Economy






E€¢opuén AlBavBpaka otnv EE

ZERO BRINE

Production of hard coal in th
2019 S

1990-2019

T HHH ff

ec.europa.eu/eurostatil

ec.europa.eu/eurostati
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) AALLEC arto TNV €€opuén ABavOpoka

ZERO BRINE

[MoAU UPNAEC CUYKEVTPWOELC

e |Oovtwv vatplou, YAwplou

* AoBeotiou, payvnoiou

* OtelKwWV, oVOPAKLKWY (KOPECUEVEC)
e Awwpoupeva cwpatidla

* Opyaviko ¢poptio

Industrial Wastewater € Resource Recovery < Circular Economy



) Ernte€epyaoio AAUNC armo €opuén
ZERO BRINE }\_LedvpaKa

>TOYOL:

e Avaktnon kaBapou vepou

e Avaktnon NaCl vynAnc kaBapotntog
* Avaktnon yuyou kat Mg(OH),

Industrial Wastewater € Resource Recovery < Circular Economy
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ZERO BRINE

Awaypappa Ponc Mlotou Enetepyaoioc
AANunc amo e€opuén AlBavBpoka

(200 um) | (50 um) ) (50 pm) | (50 um) :: Exchange
h

1
' HCI
Wastewater : "
. I|
1 Slot filter Bag filter Candle filter Bag filter | lon I Ultrafiltration  —
: "
]
S

Pretreatment

—> Nanofiltration 1 —> Nanofiltration 2 T RO

Precipitation 1 Precipitation 2

Ca, Mg recovery
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) AmoteAeopata
ZERO BRINE
e Avaktnon vepou 91%
e Avaktnon NaCl 95.5%
e Avaktnon udpoeldiov tou payvnoiov (95%) kabapotntag 98% purity.
e Avaktnon aoBeotiov 75.5% pe popdn yuyou.

e Meilwon tng evepyela Katd 23-33% o€ oxeEon LE TO cUCTNUO TTOU AELTOUPYEL
oto Debiensko

e [loAUTTAOKO QAN OLKOVOULKA BLwotlpo cuotnua (oo NAEKTPLKAC EVEPYELAC KoLl

XNULKWVY ONUOVTLIKA ULKPOTEPN TWV €006WV)

Industrial Wastewater € Resource Recovery < Circular Economy
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0 MNapaywyn Mupttiou

ZERO BRINE

H ayopd tou mupLtiou ta SUo teAsutaio xpovia urmtoAoyiletal ota S5,6 SLo. pe
gTNOLO PUOUOC alénonc 9,5 % yla ta enopeva 5 xpovia.

B Rubber
u Agrochemicals
% Oral care

B Food

B Dessicants

B Paints & Coalings

u Others
Source, www.grandviewresearch com
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0 Napaywyn tupttiou (precipitated silica)
ZERO BRINE
otnv IQE

Reagents
NaOH, H,S0,,
sand ‘

Precipitation — Filtration Washing Drying w
Wastewater
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) AALLEC QTTO TNV TTAPAYWYI TIUPLTLOU

ZERO BRINE

[MoAU UPNAEC CUYKEVTPWOELC
e |Oovtwv vatpiou, Bellkwv

e Al Fe

e AlwpoUpEVA OTEPEQ

* pH4

Industrial Wastewater € Resource Recovery < Circular Economy



0 Mpoemneéepyaocio AALNC ATTO TNV TAPOYWYH

ZERO BRINE

TUPLTLOU
Wastewater
from silica Wastewater
production ; ; for RO
pH adjustment Ultrafiltration pH adjustment
at7.0 at 9.0

precipitated
Al and Fe
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ZERO BRINE

RO water

Reagents

|

I

I

|

I NaOH, H,S0,,
: sand ‘
I

|

|

|

I

|

|

|

I

|

|

Precipitation — Filtration —_— Washing —_— Drying

Wastewater

Silica production

High pressure Crystallization/ N3250;
filtration Evaporation

© Pretreatment |
Water of high purity E | :

ZB wastewater
treatment system

Water: EC 13 mS/cm
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) AmoteAEopota

ZERO BRINE

e Avaktnon vepou 92%

e 80% avaktnon oto otadlo high-pressure filtration. To cuvoAlKO KOOTOC TOU

otadlou autoU elval e€alpeTkA XAUNAO (NAEKTPLK EVEPYELO-OVAYEVVNLEVEC
HEUBPAVEG).
e [lapaywyn Belkou vatplov.

e To peyaAUTEPO MEPOC TOU VeEpOU avaktatal. Melwon Ttou Oykou Twv

amoBAnNTwy, MPooTipwy, opwv.

Industrial Wastewater € Resource Recovery < Circular Economy



) AmoteAEopota

ZERO BRINE

e Xprnon amopPPUTTOLEVNC EVEPYELQLC.
e 20,000 t/y BsukoU vatpiovand 1,000,000 m3/y vepou.

e Eooba 460,000 €/y amnd tnv avaktnon vepou 1,800,000 €/y amod 1o Beuko
vVAaTpLo.

Industrial Wastewater € Resource Recovery < Circular Economy






0 Ydavtoupyla

ZERO BRINE

H ouykekplpévn ayopad umoAoyiletal ota $1,05 S1o. pe Trioo pubuoc avénong
4,4% yla Ta EMOUEVA 5 xpovia.

Industrial Wastewater € Resource Recovery € Circular Economy



0 Awaypoppa Ponc Mlotou Eneéepyaoiag
. AApNC amo vdavtoupyla

Wastewater Ozone oo
— — L. —> Nanofiltration 1 —5—> .
Oxidation Osmosis
> Nanofiltration 2 — lon Exchange 4@
[

I Regeneration

Waste to
WWTP
Effluent

|
e e e e e e e e e e e e e e e e e e e e e = e - 1

— o . . - |
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AmoteAEopota

ZERO BRINE

Color Pt-Co 40 <]

Ca mg/L 80 4

Mg mg/L 28 2
Cl mg/L 601 103
SO, mg/L 1,350 <10
CaCO; mg/L 340 22
CoD mg/L 220 <10
TDS g/L 4,57 0.5

24
0.206
0.251
2,584
2,200
1.64
58
12.6
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) AmoteAEopota

ZERO BRINE
e Movo 6% (NF2 concentrate) tou oykou tou amofAntou odnyeital oe AAAN
novada enetepyaocioc amoBARTwV.

e Kal ta duo mapayopeva pevpata, VEPO aviiotpodnc wopwoncg, aApn amno IEX

XPNOLUOTIOLOUVTOL OTNV Iapaywylkn dtadikaoia
e Avaktnon 400 tons/year NaCl, and 50,000 tons/year vepoU uPnNAARC MOLOTNTOLC

e 20,000 €/year amno tnv avaktnon touv NaCl, 50,000 €/year amo tnv avaktnon

vepou.

Industrial Wastewater € Resource Recovery < Circular Economy



) Brine Excellence Centers

ZERO BRINE

SUT
Poland

TU DELFT
NETHERLANDS

NTUA
Greece

Industrial Wastewater

MeAETn AApEWY, ZXESLAOUOC
Yuotnpatwyv Eneéepyaoiag
AAUEWV

EpyaAeia mpooopoiwonc Maylou
Kot AeLtoupyLlkou Kootoug

2UUBOUAEUTIKO pOAO yLa T
XOPOKTNPLOTIKA TWV
QAVAKTNOEVTWY MTPWTWV VAWV

& Resource Recovery 4 Circular Economy



Euyaplotw ywa tTnv mpoooxn coc!
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