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TERS OZMOZ NEDIR?

+ Suyun icindeki tim mineralleri sudan ayiran,
saf su ve icme suyu teminine yonelik olarak
kullamilan membran filtrasyon prosesinin adidir.
+ Bu sistemler ¢apraz akigli olarak caligiriar.

+ Bilinen anlamda filtrasyon prosesi degildir.
Clnki membran tizerindeki suyun gecisine izin
veren gozenekler son derece ufaktir. Boyle

ufak bir gozenekten sadece su molekillern ve
bazi ¢cok ufak inorganik molekiller gecebilmektedir.
Diger molekiiller ise konsantre su fazinda
sistemden digarn atilir.

+ Ters ozmoz membrani, suyun icindeki agir
metaller, sodyum, kursun, arsenik, nitrat, asbest
ve diger birgok zararli ¢ozunmiis iyonu tutar.

ON FILTRASYON

Ters ozmoz Uniteleri genelde on filtrasyon
asamalan sonrasinda kullanilir. On filtrasyon
asamalan, ham su kalitesine ve Uretim suyu
kullanim amacina gére degisiklik gésterebilir.
Genel olarak izlenen agamalar agagidaki gibidir;

+ Su once partikdl filtreden gegirilir. Partikdl
filtrenin amaci, sudaki partikul, bulaniklik, askida
kati madde, vb. uzaklastirmaktir. Multimedya
filtreler ya da ultrafiltrasyon sistemleri partikdl
filtre olarak kullanilabilir.

« Partikdl filtrasyondan sonra su, aktif karbon
filtreden gegirilir. Aktif karbon filtre ile sudaki
istenmeyen koku, tat ve klor tutulur.

» Su, aktif karbon filtreden gegirildikten sonra
tekrar 5 mikron filtrasyondan gegirilir. Burada
daha ince taneciklerin tutulmasi saglanir.

« Bu Unitelerden gegen su, ters 0zmoz membranina
veriimeye hazirdir.

WHAT IS REVERSE OSMOSIS?

« It is the name of a membrane filtration process
which removes the all minerals from water and

is used to get pure water and drinking water.

» These systems work as crossflow.

* Itis not a filtration process in usual meaning
because the pores which allow the passage of
water on the membranes are quite small. Only
water molecules and some tiny inorganic molecules
can pass from this small pore. Other molecules are
discharged from the system on the concentrate
water phase.

* Reverse osmosis membranes hold the heavy
metals, sodium, lead, arsenic, nitrate, asbestos and
lots of harmful dissolved ions.
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PRE-FILTRATION

Reverse osmosis units are generally used after
pre-filtration processes. Pre-filtration processes
can be different according to the raw water quality
and the aim of the permeate water usage.
Generally, the followed stages are as below;

* Firstly, the water passes through a particle filter.
The aim of the particle filter is to remove the
particle, turbidity, suspended solids, etc. from
water. Multimedia filters or ultrafiltration systems
can be used as particle filter.

+ Water passes through a activated carbon filter
after particle filtration. Activated carbon filter is
used to remove the undesired odor, taste and
chlorine from water.

» Water passes through 5 micron filter after
activated carbon filter. Cartridge filter is used here
and it is provided to hold thinner particles.

« The water which passes through these units is
ready to go reverse 0smosis membrane.
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TERS OZMOZ CALISMA PRENSIBI

+ Ters ozmoz sisteminin ¢alisma prensibi;
sistemde bulunan membranlar sayesindedir.

» Su, membranlar Gizerinde bulunan
g6zeneklerden, yuksek basing altinda
gecmeye zorlanir. Bu iglem esnasinda

su molekdulleri ve bazi inorganik molekdller

bu gézeneklerden gegebilirken suyun

icindeki maddelerin cogu bu gézeneklerden
gecemez ve konsantre su olarak digar atilir.

» Membran ylzeyinin surekli olarak

temiz ve tikanmadan kalmasini saglayan
membran i¢inde gerceklesen“capraz akis”
islemidir. Capraz akis sayesinde, Urln suyu
membrandan gegerken, konsantre su membran
yuzeyine paralel hareket eder ve safsizliklarin
membrani ttkamasini engeller.

« Yapilan bu iglem diger filtrasyon sistemlerine
gobre ¢cok daha iyi kalitede su elde etmeye
olanak verir.
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WORKING PRINCIPLE OF % .
REVERSE OSMOSIS

» Working principle of reverse osmosis system is
through the membranes which are on the system.
» Water is forced to pass through the pores on
the membrane under high pressure. During this
processs, when water molecules and some
inorganic molecules can pass through these
pores most of the substances can’t pass and are
discharged as concentrate water.

+ The membrane surface remains clean and
unblocked by cross-flow process that occured i

n the membrane. While the permeate water
passes through the membrane due to cross-flow,
concentrate water moves parallel to the
membrane surface and prevents the impurity
blockage on membrane.

* This process allows to get much better water
quality than other filtration systems.
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SISTEM DIZAYNINDA DIKKAT CONSIDERED POINTS ON
EDILEN NOKTALAR SYSTEM DESIGN
+ Ham su analizi (iletkenlik, pH, toplam * Raw water analyszs (conduct/wty, pH,
sertlik, bikarbonat, silika, vb. degerler) total hardness, bicarbonate, silicate, etc. )
+ Uretim suyunun kullanim amaci » The aim of the permeate water usage
» Membran projeksiyon calisma degerleri » Working values of membrane projection
+ Kullaniimasi gereken kimyasal miktarlari « Chemical amounts that should be used
TERS OZMOZ SISTEMI WHERE THE REVERSE OSMOSIS
KULLANIM ALANLARI SYSTEMS ARE USED
- icme suyu ufeﬁminde * In the drinking water production
» Deniz suyundan kullanma suyu tretiminde * In the potable water production from sea water
» Seker surubu suyu hazirlanmasinda * In the water preparation for sugar syrup
« Buhar kazani besi suyu hazirlanmasinda * In the feed water preparation for boiler
« Buhar jeneratorii besi suyu hazirlanmasinda * In the feed water preparation for steam generator
«-Sogutma suyu hazirlanmasinda * In the preparation of cooling water
» Meyve suyu ve me§rubat sanawsmde * In the fruit juice and beverage industry
« Enerji santrallerinde * In the power plants
- Kimya sanayisinde ’ 7 — * In the chemical industry
—s ilag sanayisinde - s ;  agin the pharmaceutical industry
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ENDUSTRIYEL SISTEMLER LS L o AR RN,
INDUSTRIAL SYSTEMS * FRPmembrankaplar—...___ 77

+ Sistem kullanlm yeri ve amacina gore

PVC, AISI304/316 kalite paslanmaz gelik
borulama

» Endustriyel tip (disli, flansl) baglanti

« PVC veya AISI304 kalite paslanmaz

celik girig kartus filtresi

. épiral wounded membranes
« FRP housings
« PVC or 304/316 stainless steel
' piping according to the usage place
- and purpose
'+ Industrial type connections
(threaded, flange, efc.)
» PVC or 304 stainless steel inlet
cartridge filter

+ Spiral sarimli membranlar

+ AISI304/316 kalite paslanmaz ¢elik
membran kaplari

» DIN11850 normunda AISI316 kalite
paslanmaz celik borulama

« Tum baglantilar sékultp takilabilir tip,
klemp bagdlant

+ AISI316 kalite girig kartus filtresi

« Spiral wounded membranes

» 304/316 stainless steel housings

+ DIN11850 welded 316 stainless

steel piping

» Clamp connections (all connections are
demountable)

» 316 stainless steel inlet cartridge filter

AVT



2 GECISLI TERS OZMOZ SISTEMLERI
2 PASS REVERSE OSMOSIS SYSTEMS

+ 1-5 us/cm saflikta su Uretimi

» DUsuK iletkenlik, yuksek saflik istenen uygulamalar

icin ideal proses. Orn: CEDI (Continuous

Electrodeionization), mix-bed éncesi
» Tek sase Uzerinde tasarim
« Spiral sarimli membranlar

« FRP ya da AISI304/316 kalite paslanmaz ¢elik

membran kaplari

» Kullanim yeri ve amacina goére endustriyel ya da

» 1-5 us/cm permeate water

« Ideal process for applications when it is needed
low conductivity, high purity. e.g: before CEDI
(Continuous Electrodeionization), mix-bed, efc.

» Design on single chasis

» Spiral wounded membranes

» URETIM

hijyenik dizayn . 3
* FRP or 304/316 stainless steel housings
» Industrial or hygienic design according to
the usage place and purpose
4
1. Gegig-1. Kademe 2. Gegig-1. Kademe
15t Pass-1st Stage 2nd Pass-1st Stage
E1 1. Gegig-2. Kademe P 2. Gegig-2. Kademe
HAM SU 1st Pass-2nd Stage 2nd Pass-2nd Stage
RAWWATER
. -
ATIK
CONCENTRATE
Atik resirkiilasyon (ham suya geri dondyor)
Concentrate recirculation (back to the raw water)
— Ham Su (Raw Water)
———» Uretim (Permeate)

——» Atk (Concentrate)

* 2 gecisli Ters Ozmoz sisteminin ¢aligma prensibi.
* Working principle of 2 pass reverse osmosis system.
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TERS OZMOZ + NANOFILTRASYON (TO+NF) SISTEMLERI
REVERSE OSMOSIS + NANOFILTRATION (RO+NF) SYSTEMS

« Yuksek verimli bir sistem (TO sisteminin atigi NF
sisteminden gegirilerek sistem verimi %90-92’lere kadar
cilkmaktadir)

« Spiral sarimli Ters Ozmoz ve Nanofiltrasyon membranlari

+ FRP ya da AISI304/316 kalite paslanmaz elik membran  * A System with high recovery  (the concentrate of
kaplari RO pass from the NF, so the recovery can be

increased to 90-92%)

» Spiral wounded reverse osmosis and
nanofiltration membranes

* FRP or 304/316 stainless steel housings

» PVC or 304/316 stainless steel piping according
to the usage place and purpose

« PVC or 304 stainless steel inlet cartridge filter

* Industrial or hygienic design according to

the usage place and purpose

+ Sistem kullanim yeri ve amacina gére PVC, AlSI304/316
kalite paslanmaz celik borulama

« PVC veya AISI304 kalite paslanmaz celik giris

kartus filtresi

» Endustriyel ya da hijyenik tasarim yapilabilir

TO-1. Kademe

ey
HAM SU NE
RAW WATER

>
ATIK
CONCENTRATE

NF iretim (TO girigine geri doniiyor)
NF permeate {back 10 the RO inlet)

-

——% Ham Su (Raw Water)
» Uretim (Permeate)
——» Atk (Contentiate)

* TO + NF sisteminin ¢alisma prensibi.
* Working principle of RO + NF system.
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DENIZ SUYU TERS OZMOZ SiSTEMLERI
SEAWATER REVERSE OSMOSIS SYSTEMS

2

« Spiral sarimli, 1200 psi deniz suyu membrani

* FRP membran kaplari

» Dublex paslanmaz celik sistem besi ve ylksek
basin¢ pompalari

* Dublex paslanmaz celik yuksek basing borulama
+ Enerji geri kazanimli sistemler

« Spiral wounded, 1200 psi sea water membrane
» FRP housings

» Duplex stainless steel feed pumps and high
pressure pumps

» Duplex stainless steel high pressure piping

» Energy recovery systems
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RO Membranes

=Tz
Permeate
Booster Basinglandirma
Pump Pompasi
Yiiksek High
Basing Pressure
Pompasi\_ Pump :
A [gam /
Yiiksek Basing Yiiksek Basing
' Cikis Giris
High Pressure High Pressure
Outlet Inlet
=i
78 Diisiik Basing Giris
f ’ Low Pressure Outlet i
Deniz Suyu Giris ==~ Deniz Suyu- Sea Water S
Sea Water Inlet i - Concentrate

» Konsantre- Concentrate
mmlp Uretim - Permeate

*Enerji geri kazanimh sistem calisma prensibi.
*Working princible of energy recovery system.



Deniz suyu ters ozmoz cihazlarinda en son teknoloji ile Uretilmis enerji geri kazanimli
sistemler kullanilir. Bu sayede birim m3 basina dusen enerji maliyetleri en aza indirilir.

Energy recovery systems which were produced with the latest technology are used in
sea water reverse osmosis systems. Thus, energy costs are minimized for unit m3.
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