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'Desalting or Desalination
"Distillation

"lon Exchange (IE)
*Electrodialysis (ED)
‘Reverse Osmosis (RO)
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"Multi Stage Flashing (MSF)

"Multi Effect Distillation (MED)
"Wapor Compression Distillatory (VC)
*Electrodialysis Reversal (EDR)
°*Thermal Process

‘Membarane Process
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Desalination capacity by type of technology (RO = reverse osmosis, NF = nano-filtration,
MSF = multi-stage flash distillation, MED = multi-effect distillation, ED = electro-dialysis).
(Global Water Intelligence. 2020)

Ref.; AWWA, 2021, Seawater Reverse Osmosis Desalination, Assessment and Pretreatment of ~ Fouling

and Scaling’

(JSBY -V e 59 22195 Sood ciliin luanls 31 o0liciuw] Slgly3)




@AFIETOOS (52 7SI wisT 5 gy

v 9b & (o jlw gy O g

Single Vessel Single Stage

Feed &
Water . - Permeate line
[+

Pump oncentrate line
Y

i Pen ©

Multistage Concentrate Recycle

Concentrate

Concentrate
—

Concentrate
Recycle

Permeate

Permeate

9950 ol 559y &1 (2105 Sod lammnsli it cylovazy (YY) IS

u&é Mlﬁo -Y-y

‘ ,ma:uo' " @Lw.ﬂ ‘59”‘5 . g
s b Ol 4 azg Loy auie aope MV LY spas ugSae el anl o
auie ol SesrSI ol o als s, w005 Slail oy auir Bro aVl Ojsay Cunl oo

Gyt B e ~Y—YY

s byl e & 4zl Loy ause wo)s TYLYY Sgam usSes Gl wnld o
o) ol SoarSIl ol jo aS5y50,0 005 (g5l Brae dnie Bro ¥l Ojpa Sl (o0
b o Ul




@AFIETO()S 32 PS5

v 9b & (o jlw gy O g

W IR WA PR TR PRC SO | vE Lng..\JJ)é 30 Sl Bras e
< dpiial ilizo glaaiaT 8 53 (55 il S pao Glise (1-Y)Jgu

Technology Pressure, bar  Energy

consumption,
kWh/m?

Conventional
drinking water

Electro-dialysis

Ultra- and micro-
filtration

Nano-filtration
Brackish RO
Seawater RO

Distillation

Ref.; AWWA, 2021, Seawater Reverse Osmosis Desalination, Assessment and Pretreatment of Fouling and
Scaling.
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Types of Fouling

6 RO Elements/Vessel Concentrate

AProduct

Lead Element Fouling Tail Element Fouling
«Colloidal + Scaling by Silica,
+Biological Sulfates, and Carbonates

+Dissolved Organics * Dissolved Organics
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Amortization Maintenance
33-43% 3.5-4.5%

RO cleaning
0.2-0.3%

®
e
Membranes
S 2-5%
‘ Chemicals
CJ 2-5%
Staff
O

4-11%

Production costs in sea water reverse osmosis plants (Sanz, 2020)

Ref.; AWWA, 2021, Seawater Reverse Osmosis Desalination, Assessment and Pretreatment of Fouling and
Scaling.
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Water Cost (SWRO);
0.66-1.13 $/m?

' Seawater Distillation

Seawater Reverse Osmosis

Water Costs ($/1000 Gal)

Brackish Water Reverse Osmosis
Brackish Water Electrodialysis
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Plant Capacity (MGD)
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Ref.; EducationTamim, Y. (2005), “The Economics of Desalinations”, Journal of Contemporary Water
Research &.
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