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Desalination technologies classified by Separation method
Evaporation Membrane Others

— Multi stage flash — Reverse osmosis — Freezing

——  Multi effect distillation — Electrodialysis — lon exchange

— Thermal vapour L | Forward osmosis — De-humidification
Mechanic vapour — Solvent extraction

— | Membrane distillation Capacitive deionization
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Desalination technologies classified by Energy source

Thermal | | Mechanical | | Electrical | | Chemical
. " o —i Forward osmosis
~| Multi stage flash _I Reverse osmosis | _I Capacitive deionization |
; o - ) . _| lon exchange
~| Multi effect distillation _l Mechanic vapour | _I Electrodialysis |

_l Thermal vapour

_I Membrane distillation

| _| Solvent extraction

~| De-humidification

‘I Freezing |
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Feed flow
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Feed side /“ Feed flow

Feed Hollow fibers
Permate flow (after
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water ’
l membrane)
=——— AWCLETRN
E————— Permeate side =
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Product each side and glued around
water edges and to center tube
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e Dow Chemical Company (Filmtec) www.dow.com

e General Electrics (Osmonics)

e Hydranautics www.membranes.com
e Koch www.kochmembrane.com
e Toray www.toray-membrane.com
e Sidmas www.sidmas.com
e Toyobo www.toyobo.co
e Trisep www.trisep.com
e Dupont (Permasep) - only replacement www.dupont.com
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optional: optional: minimum:
3rd stage 2ndstage  single stage
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Ky = \.‘Y‘t_mK]}‘V - Ky = Ky at YO°C , t = Tempreture in °C
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Arrangement vessels / 1 stage in seawater

Vessels

Staging: 4 vessels in parallel

I

Arrangement vessels / 2 stage in brackish water

Vessels

Staging: 4 vessels in parallel
2 vessels in parallel
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Parameter Target
Ph 6.59.5
Alkalinity (mg/L as CaCO3) 50-150
Hardness (mg/L as CaCO3) 50-110
Calcium (mg/L as CaCO3) 50-100
Sulfate (mg/L) <250
Chloride (mg/L) <250
Bromide (mg/L) <6
Boron (mg/L) <24
Fluoride (mg/L) <1.5
TDS (mg/L) <500
CCPP (mg/L as CaCO3) 4-10
Langelier Saturation Index 0-0.5
Turbidity (NTU) =
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Microfiltration Monovalent Multivalent Suspended
Water ions ions Viruses Bacteria solids
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Electricity Heat Electricity Heat Shaft FElectricity Shaft Electricity
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PV=Photovoltaic Solar, RO= Reverse Osmosis, ED=Electrodialysis
MVC= Mechanical Vapor Compression,

MED= Multi-Effect Distillation, Multi-Stage Flash Distillation,
TVC= Thermal Vapor Compression

23 2058 sla g5, 0 lgns o Ve S

el 00l 0, Ll o (65,50 il oolawl b glo) o colao 5 Ll 510 Jgus o



2y waes sle 6550 calre 5 Llseid Jouer

sirley

bi3e

Sz 55y

5 bt sl (Sodl il g b G5 o Al
55101,

Oy 4 0ad oy YU (651 Jlade

S y95 Gl (093 plae

S5 U 5 o9 35 e

x>0 g Jinde gl pezr o OMSs
&35!

ob 5l

&5l oog O,
ooV (e g Sk e

e e 05 3 5 ol 8l JS slagls o e

S adgl (635 aylo s
Sso S35l 5 o 5y 0y

ol (A5 oogs oslite

oS e 855

Jbo pled 58 (o9 (o yis 5o

Sk g Sb ae

goladdl ceslis (K0l

hee Sy o5 23Uy gl als U5 bl oS Leal
Y NS N FRVERNE

57 e (925 03,58
Vb ceai 4z

JE 5 Jom o JSie
ras sla 5B ol i
055} ey Sy Jloxm

(210 S yo slassl LY

20,5 dnles

aiws o aS( CAPEX) 5,135 ale ps slo aigjoiail (oo purie g <ol slo anje Joli oloj s alyb jo b asje

o 4558 Bl o o 5 651 0l 5 e > e Kin el 5 Slge dpy5 ol 0 S o 5 Culh (gle 4o
Slgacs,ls aelBislejless il lo anze Jols 0K (18 i sl anye atws,s a5 (OPEX) slles

Al (oo g La L gaie o) Sl alient

@ AVl Izl g )00 a5 slo anze 5 ol lopw slo atse 5l ggazme O)jgo a4 Jseme job 4 0ol el Of Cuad

.\.wl) ° Yl ool .\.Ja.’ u_;‘ > Jaws_uo

1Bl oo )zt 4 ol ol S asS s Jule V-

3L 8,90 S5 Bpan e

iy el v

S ol Lylys

v




ookl 0550 olo) Sad g, &9

e Sy (nls8 5l (59 ym 9 Sl adsd g4
oS it ol Cole Jome 9 ey CunBye
oolaiwl 0,90 Ol

SN e s o il

sloyld o8 oy

AN N NN Y N N

Ol L Grals o Jlas | Jalge flore 4ty 150,090 lgie o] jlal pi ;0 Ol cad ol 31 L el pgas o
g_a)f).la.,)a u’|

Lé poe Job uls8l ¥

S5 Srae gals

S35l cad Jals

(e g 00 iy i S0 (65805550 ildg ey yuds Slucls) oz sl (65092ST 5l oolaul v

o] Caaed i3l gl ozl Yo
P o e Gy Ol he v
cis bl Cagd V)
ol Slge Cand il ¥
v

S (el g ezl 45 s 108 0 10 50U 590 i &6 gl o] 10 Gy, Oyl G leie 4 lgte ols ) Sas )
5w‘ oA w)‘)f)}mS\Y‘ Sgd=> so..\.wg.n.»a.:usu.)r:.w A_’T A_:Lm.uwl.) QT)OASLQLQ:)}.MSOL.LU OQ}SW@‘Q)
o axlgcod b g ot liweadl o (Jlod slay 180 g ils gl aslaio ;o ez ;0 olo) Sed jlas,0 00 s90>

£ Jga sl ails (6,05 miir b nS o] ol 9uad 95005 g Carex A, 4 az g5 b oo Ses

Jlo 53 olss S cud b et Jgar

Jlw (595 3% w0 o (ygabae) 2105 Seod Cud )b
Yoo Y.

YN q.
yev. Yoo

SO PRV EIN S AN ROV N ESTE SN CORPS N ST ¢ FEK SVSUU. S - PO FROURCT U] IPE N SRUESR ) PRSI



ol oS et ol glaasly S, mY Jgus

Project Name Capacity(m3/day) | Technology Online Date
Shoaiba ¥ ANy MSF Y..q
Al jubail Aevyern MED Yoy
Ras Al-Khair(MSF)* VYA,- .. MSF Y1
Jebel Ali M Station av,ee. MSF Yoy
Yanbu Y 00+, .. MSF Y.\
Soreq 0L eyenn SWRO Y. Y
Magtaa Ovuyenn SWRO ARAEA
Az Zour North \ IWPP EA,E . MED AR
Al Jubail(Phase Y) evy,vae MSF YAAY
Shuweihat ¥ £09,1¢1 MSF Yo
Shuweihat \ L0E,Y. . MSF Y.t
Al Fujairah Y MED €08,y . MED YoV
Shoaiba Y 08, .. MSF YooY
Wonthaggi (Melbourne. Victoria) 88, v SWRO Yoy
Doha-West Yav,e. . MSF YaA0
Sulaibiya Yvo,. .. SWRO v..¢
Hadera YA, . SWRO Y..q
Al Taweelah B\ Y¢.,q0. MSF Y447
Ashkelon YYe,e o SWRO Y..0
Ashdod YYeyooo SWRO Y.\o
*Note that the Ras Al-KhairPlant will include both MSF and RO units when it is fully commissioned.
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