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Patented and Patents Pending

ÅThe integration of energy ïpower and 
water  and environment becomes  more 

important today in coping with the 
increased costs. 

ÅThe desalination  and power technology 
has to adapt to the new conditions and 

find solutions to produce plants with 
higher efficiency, performance ratios and 

minimizing the use of materials and 
eliminate pollution.
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Desalination is an energy and capital 
intensive process. 

All major desalination technologies Multistage 
Flash (MSF), Multi -effect Distillation (MED and 
MED TVC), and Mechanical Vapor Compression 

(MVC) as well as Reverse Osmosis (RO) and 
Hybrids will be significantly effected. 

No more it is practical to built distillation plants 
with Performance Ratio of 8 in the era of crude 

trading at 
95 $/barrel=15.8$/MMBTU
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Å MSF reliable technology 

Å with Performance Ratio (PR) of PR 8 -10.0,  
power consumption of 3.5 kWhr /ton of water,  
capital cost $7.50 -$9.00 per IGPD. Unit size 
16.7 -20 MIGD

Å MED rapidly growing, 

Å with PR -8 to PR -16, internal power 
consumption of 1.2 -1.8 kWhr/ton, capital cost 
of MED from $7.00 -$8.00 per IGPD.

Å Unit size reached 8MIGD in Sharjah, new design 
for unit sizes 10 -15 MIGD



Improvements in distillation and 
membrane processes 

ÅTOP BRINE TEMPERATURE : The Increase of  TBT 
can Allow Higher Production With Almost Same 
Desal Trains

ÅHYBRIDIZATION : The Application Of Hybrid 
Technologies (MSF + RO+NF, or MSF+RO+NF + 
MED) Can Improve Overall Efficiency

ÅTHERMAL IMPROVEMENT : Better HTC , new 
materials, New MSF+MED Schemes And Ancillary 
Equipment.
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Potential for MED technology 
improvements

ÅIncreasing  TBT from 63 ° C to 80 -100 ° C with 
Nanofiltration

ÅIncrease efficiency  to PR 12 -16 from current 9 .

ÅIncrease unit size to 15 MIGD from current 8 MIGD

ÅImprove HTC by oval and corrugated plates

ÅHybridize with MSF -RO-NF



Å Seawater RO is a mature technology 
with high degree of reliability with 
challenge on pre -treatment.  

Å Using electric energy recovery 
devices results in total plant energy 
requirements below 3.5 kWhr per ton 
of product. 

Å The capital cost of the RO plant today 
vary from $6.50 -$7.5 per IGPD.



Potential improvements for 
Reverse Osmosis.
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Boron Resin

NF - NF or NF - RO Hybrid 

Large Diameter RO ElementsCo-location Power Station

High Recovery RO System (Single Stage or BCS)DAFIntermittent Chlorination

High Flow or Thicker Spacer RO ElementsSubmerged MF/UFInfiltration Intake

High Efficiency ERD MF/UFBeach Well

Mix BW with SW

Bio-filter

Boron Resin

NF - NF or NF - RO Hybrid 

Large Diameter RO ElementsCo-location Power Station

High Recovery RO System (Single Stage or BCS)DAFIntermittent Chlorination

High Flow or Thicker Spacer RO ElementsSubmerged MF/UFInfiltration Intake

High Efficiency ERD MF/UFBeach Well

On-going Activities to Reduce Costs

ERD: Energy Recovery Devices    DAF: Dissolved Air Flotation    BCS: Brine Conversion System
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Integrated hybrid
ÅBlending distillate and membrane 

permeate will reduce requirements 
on Boron removal by RO.

ÅThe RO and NF membrane life can 
be extended. (12 years)


