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ZERO BRINE PROIJESI ve
Tekstil Endustrisinde Su ve Tuz Geri
Kazanimi Pilot Uygulamasi
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LERO BRINE

ZERO BRINE- Re-designing the value and supply chain of water and
minerals: a circular economy approach for the recovery of resources
from saline impaired effluent (brine) generated by process industries

Su ve minerallerin deger ve tedarik zincirinin yeniden tasarlanmasi:

Proses endustrileri tarafindan uretilen tuzlu su atiklarindan
kaynaklarin geri kazanimi icin dongulsel ekonomi yaklasimi
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O Projenin Amaci
LERO BRINE
e Donglisel ekonomi yaklasimi, .
saline water
 Sifir sivi atik desarji yaklasimi, e
* Cesitli endustrilerden kaynaklanan atiksulardan
tuzlarin (magnezyum, potasyum tuzlari, sodyum e
kloriir, karbonatlar ve diger tuzlar) ve suyun geri - brackish water

estuaries, mangrove swamps,

kazanilmasi ve hammadde Uretimi

brackish seas and lake, brackish
swamps

.5-30 ppt

Black Sea - 18 ppt

RO konsantre akimi

Limit on agriculture
Irrigation - 2 ppt

firesh water

ponds, lakes, rivers, streams,
aquifers

0-.5 ppt

vara‘:ekr"Ig.l ppt ‘traditional ways to express salinity is in “parts
per thousand” or ppt
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LERO bRINE
* Tuzlu sularin desarji, alici ortam icin tehdit olusturur (cevresel etki)
* Sicaklik, yliksek tuzluluk, ¢é6ziinmiis oksijenin diismesi, yliksek alkalinite

parametreleri (deniz, gol, toprak vb alici ortam Uzerinde olumsuz etkiler
yaratir)

* Su yonetimi modern tekstil endistrisi icin 6nemlidir (spesifik su tuketimi: 60-
120 L / kg Giridin)

e Atiksu su geri kazanimi icin fiziko-kimyasal, biyolojik yontemler + membran
prosesleri (RO) kullanilmaktadir,

* RO, tuzun sudan uzaklastirilmasi (desalinasyon) icin cok etkilidir, ancak ytksek
kirlilik yikine sahip konsantre akim (tuzlu su) uretilir.
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O Pilot Uygulamalar

ZERO BRINE THEZERO BRINE PILO

PGG
Komur madeni

Evides
Industriewater
Yuksek saflikta Q) £

demineralize su ) | 0B
et s

- - Bri ; : - Bri
sistemi e G ,
o = - countries

. Other partner
countries

LEARN MORE LEARN MORE

IQE Silika tesisi

LEARN MORE LEARN MORE

Brine Brine

The ZERO BRINE project (www.zerobrine.eu) has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 730390. 6 29-4-2021




LERO BRINE

10x DAFF Back-up system
Flotation

Anthracite

Demin water
pipeline system

Surface

Bx Softener Softened
water

(NaCl) water tank

Bx RO 8x RO fx RO Bx RO

By 2x Demin
Mixed bed water tank

The ZERO BRINE project (www.zerobrine.eu) has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 730390. 7 29-4-2021




LERO BRINE

Surface ‘ [
water

10x DAFF
Flotation

Anthracite

Back-up system o SI’[E 1

High purity magnesium & calcium
Clean Water
NaCl regeneration solution

Demin water
pipeline system

Bx Softener Softened
(NaCl) water tank

Site 2
8RO BxRO BeRO BxRO "y 2 Demin Sulphate salts
Ixed be water tank NHHC[}B
l l Clean Water
- NaCl regeneration solution

o Site 1: Technologies

Demonstration of Nanofiltration (NF) - Crystallizer (MF-PFR)
Evaporation for treatment of lon Exchange (IEX) Regenerates

*
* *
* oy *

o Site 2: Technologies

Nyex (TOC Removel) - Nanofiliration - Reverse Osmosis (R0) - Evaporation
Eutectic Freeze Crystallization (EFC) for treatment of RO Concentrates
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ISPANYA: Silika tesisi
ZERO BRINE

Na,S0, concentrate (25%) Anhydrous

: sodium
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sumpnate

HaDH
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Loy L
Silica wastewater Suspénded Treatedwater  Ultrafiltration ~ Ultraflration Reverse osmosis membrane Osmotic water (75%) Crystallizer Pure water
PH7 solids filter membrane permeate (using regenerated membranes) (EFC/Evaporation)
PH 9 . .
Temiz su Sodyum sulfat

PRE-TREATMENT CONCENTRATION / WATER RECOVERY CRYSTALLIZATION

Sodyum sulfat Uretiminden gelir elde edilir
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LERO BRINE

Coal-mine water
Pretreatment and .
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: Coal mine water

ZERO BRINE o

Decrease energy Faster
consumption by rocessing
recovery

0 ime
5 0 /o tha n exl Stl ng ELECTRODIALYSIS o NANOFILTRATION j

technologies f
Salt ‘ ’
Crystalization REVERSE

salt or concentrated brine, \
magnesium hydroxide

Magnesium

RECIUUEI' materials such as

Fresh
water

> e The ZERO BRINE project (www.zerobrine.eu) has received funding from the European Union’s Horizon 2020
search and innovation programme under grant agreement No 730390. 11 29-4-2021




LERO BRINE

Concentrate Stream for dye processes

Chemical+
Advanced Treatment RO permeate
Plant (RO Unit) for reuse
Textile
Industry
RO
Concentrate treatment
Concentrate recovery system
Discarded concentrate stream-optional
Reusable Water for processes
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LERO BRINE Textile industry

RO retentate ., o

RO konsantre aritim kapasitesi

2.5 - 3 m3/giin

%50-60 NaCl geri %70-80 proses suyu o -
kazanimi — boya geri kazanimi — farkl { O e MoATRATON

prosesleriicin islemler icin
Recovered brine

REVERSE
0SMOSIS

\ Fresh
water
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LERO BRINE

 Merkezi BEC tesisi Hollanda'da (TU
DELFT) kuruldu, Polonya (SUT), Ispanya
(Eurecat), Yunanistan (NTUA) ve
ltalya'da (UNIPA) doért uydu BEC
gelistirmektedir.

e Hollanda BEC:
* lon Exchange Column
* Reverse Osmosis
* Eutectic Freeze Crystallization
* Nanofiltration

Su Laboratuvari, insaat Mihendisligi fakiiltesi TU Delft'in tistten goériiniimi (Hollanda BEC)
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LERO BRINE

* Donglsel ekonomi—> Atiksulardan su geri kazanimi, mineral geri kazanimi icin yenilikgi
firsatlar

Hollanda: Daha az toksik madde desarji, biyolojik cesitliligin gelistirilmesi, potansiyel
finansal faydalar, mineral kaynaklari geri kazanimi

* |spanya: Potansiyel finansal faydalar, su tiiketiminde ®nemli miktarlarda azalma

Polonya: Yuksek eneriji verimliligi, potansiyel finansal faydalar ve mineral kaynaklarin
geri kazanimi

Turkiye: Tekstilde kullanilan tuz miktarinin azaltilmasi, alici ortama desarj edilecek tuzun
onlenmesi, su geri kazanimi ile potansiyel cevresel ve ekonomik faydalar ve endustride
sifir sivi desarji (ZLD) saglanmasi icin yaklasim
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Tesekkurler..

@ www.zerobrine.eu
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