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      A cross-section of the pore structure for a customized hollow fiber membrane!
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The world's largest reverse osmosis desalination plant was opened this week in the Israeli coastal town of 
Hadera. This desalination plant is the first to be funded primarily through foreign funds by IDE Technologies 
who, according to their CEO, Avshalom Felber, raised the entire $463 million from European banks. The 
desalination plant was built by H2ID and can supply up to 20 percent of Israel's domestic drinking water for 
a year, about 750 million cubic meters. 

Although bigger desalination plants are operating in Saudi Arabia, they use thermal-based technology which is 
not very energy efficient. The H2ID reverse osmosis plant will only demand 450 gigawatts to operate each year, 
making the cost per cubic meter of water around $0.57. 

The new desalination plant is one of five scheduled to be built in Israel over the next few years.  The goal is for 
these desalination plants to supply up to 100% of the nation's domestic water to supplement the dwindling 
traditional water sources provided by rainfall, aquifers and the Sea of Galilee!—!which is having so much water 
pumped from it that it is reaching ( has reached) dangerously low levels. 
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Safe Water ……June 15, 2010  
 
Using Membrane Bio-Reactor (MBR) technology helped Dubai Sports City 
widen the scope for waste water re-use within the development  
By Anoop K Menon 

 
 

Majd Hamdallah 

The waste water plant tour ended inside the Reverse Osmosis (RO) room with 
Majd Hamdallah, Head of Operations, Eagle Electromechanical Company 
heading towards his colleague, who held in his hands a large glass tumbler filled 
with clear water. About time, I murmured to myself, as the long traipse through 
the plant’s innards had left me with a gnawing thirst. 

Taking the tumbler in one hand, Hamdallah gestured at its contents with the 
other and said, “We treat a portion of the treated sewage effluent (TSE) to 

drinking water quality that meets the Dubai Electricity and Water Authority (DEWA) standards by using 
RO.” He then brought it up and proceeded to take a few swigs from it. 

Hamdallah greeted my incredulous look with a big grin. “There is no better way to prove a point than 
walking the talk,” he said, which in this case, was how the superior product output of Membrane Bioreactor 
(MBR) technology increased the scope for wastewater re-use than conventional treatment methods. From 
somewhere, a voice whispered, “It’s your turn now.” 

This exchange had taken place inside the premises of the largest operating membrane bio-reactor (MBR) 
wastewater treatment plant (WWTP) in the Middle East, designed, built and operated by Eagle 
Electromechanical Company. The 25,000 m3/day WWTP, located in the Dubai Sports City development in 
Dubai-land, stands out from its peers in several ways. It also represents a milestone in engineering excellence 
for the company, which has always practiced localization and designed its own wastewater treatment systems 
instead of relying on outside designs, as intended by Mohamed Hijaz, Eagle’s founder and General Manager. 

“All the things you are going to see inside the plant today were designed in-house by our engineers,” stressed 
a visibly proud Hamdallah at the beginning of the tour. The Dubai Sports City WWTP takes Eagle’s 
wastewater operating capacity in the region to over 100,000m3/day in Dubai alone. 
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  “ CH2M HILL operates in all major markets in the Middle East, including 
    the United Arab Emirates, Saudi Arabia, Qatar, Egypt, Kuwait, Bahrain,  
             Iraq, and Afghanistan. Emphasizing water, wastewater, power, transportation,  
             and industrial and government facilities services, our goal is to create lasting  
             value for our clients. 
 Since 1977, after an urban development project was started in Dammam,  
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 Saudi Arabia, the firm's Middle Eastern presence continued to grow. Currently,  
           there are nine office locations in this region, with more than 500 staff. By uniting 
 strong local relationships, global resources and alliances, and cost-effective 
 technologies, CH2M HILL has been delivering successful and sustainable projects 
            in this region for over 30 years”. 
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“California is not the only area to face a water shortage -- in the 
U.S. or around the world.  

The United Nations predicts that severe water shortages affecting at 
least 400 million people today will affect 4 billion people, more 
than half of humanity, by 2050”. 

Prevention of the looming water crisis should receive top priority in 
2008, according to UN Secretary-general Ban Ki-moon. 

At an economic conference in January, Ki-Moon said the conflict in 
the Darfur region of Sudan was touched off by drought and that 
water shortages have contributed to poverty and social hardship in 
numerous countries, including Somalia, Israel, Sri Lanka, Colombia 
and Kazakhstan, he said. 

"Too often, where we need water, we find guns instead," he said. 
"Population growth will make the problem worse. So will climate  

     change." 
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U.N. Secretary-
General Ban Ki-moon 
said that water 
shortages have 
contributed to poverty 
and other problems in 
nations around the 
world. 
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!h!KMS manufactures microfiltration membranes in tubular, hollow fiber, spiral and flat sheet 
membrane configurations.  The following graphic provides a useful perspective of the pore sizes 
that are available for a variety of membranes and an overview of the materials that are separated. 

 
 
MF [micro-filtration] is a low pressure (10-100 psig) process for separating larger size 
solutes from aqueous solutions by means of a semi-permeable membrane; the MF process 
 ! retains large suspended solids 
 ! passes some suspended solids and all dissolved material 
 ! pore ranges from 0.1 micron to 3 micron  
 
This process is carried out by having a process solution flow along a membrane surface under a 
modest pressure. Retained solutes (such as particulate matter) most often leave with the flowing 
process stream and do not accumulate on the membrane surface. 

The MF [ microfiltration] based products are designed for cross-flow separation, where a feed 
stream is introduced into the membrane element under pressure and passed over the membrane 
surface in a controlled flow pathway. A portion of the feed passes through the membrane and is 
called the permeate. The rejected materials are flushed away in a stream called the concentrate.  
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Cross-flow membrane filtration uses a high cross flow rates to enhance permeate passage and 
reduce membrane fouling.  
 
 

 

The MF cross-flow membrane filtration controls the effect of concentration polarization and the 
gel layer. In turn, this provides the most rapid, and hence economic, continuous membrane 
filtration. 

Applications for MF applications include wastewater treatment, caustic cleaner recovery and 
clarification of dark juices. For example, in the clarification of wine and dark juices (such as 
cranberry), MF is employed to separate the suspended solids from the juice to produce a low 
turbidity juice while allowing the passage of color and flavor.  
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Application Permeate Concentrate 
(Retentate) 

Benefits of MF 

Cranberry juice 
clarification 

Low turbidity, 
clear juice 

Juice, suspended 
solids, colloidal haze 
particles. 

Removes suspended 
solids and turbidity 
while allowing the 
passage of color, 
sugar and taste. 

    
Wine filtration Low turbidity, 

clear, flavorful 
wine 

Wine, suspended 
solids, colloidal haze 
particles. 

Removes suspended 
solids and turbidity 
while allowing the 
passage of color, 
alcohol and taste. 

Industrial Waste 
Water Treatment 

Water & 
dissolved solids 

Water, suspended 
solids, insoluble metal 
hydroxide solids. 

Removes suspended 
solids and insoluble 
metal hydroxide 
solids from 
wastewater to allow 
the permeate to be 
discharged to a local 
POTW. 

Fermentation broth 
clarification 

Water & 
dissolved solids 

Water & suspended 
solids 

Removes suspended 
solids from the 
fermentation broth 
leaving clarified 
liquid. 

!

NF [nanofiltration] is a higher pressure driven process for separating larger size solutes from 
aqueous solutions by means of a semi-permeable membrane. This process is carried out by having a 
process solution flow along a membrane surface under pressure. Cross-flow membrane filtration uses a 
high cross flow rate to enhance permeate passage and reduce membrane fouling. Retained solutes (such as 
dissolved salts) leave with the flowing process stream and do not accumulate on the membrane surface. 
 
Pores have not been observed in NF membranes under any microscope, however, water can still pass 
through the membrane and multivalent salts, low molecular weight organics and even virus bodies are 
rejected. It is difficult to predict the performance of NF membranes, especially if more than three solutes 
are present in the solution, since membrane rejection is influenced by the size, structure and charge of the 
components in solution. As a result, piloting is highly recommended for NF applications, even if a 
detailed feed water analysis is available.” 
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    Examples of  NF Applications 

Application Permeate Concentrate  
(Retentate) 

Benefits of NF 

Whey / Whey 
Permeate 

Salty 
wastewater 

Desalted whey concentrate Allows the recovery 
of lactose and whey 
protein concentrate 
with reduced salt 
content 

Textile Dyes Water, salts, BOD, COD 
and color 

NF is used to 
desalt  dyes resulting 
in a higher value 
product 

Caustic cleaning 
solutions 

Caustic 
cleaning 
solution 

BOD, COD, suspended 
solids, caustic cleaner 

Allows caustic 
cleaning solution to 
be recycled resulting 
in reduced cleaning 
chemical costs 

Recycle of acid 
solutions 

Acid solution BOD, COD, calcium, 
suspended solids, acidic 
water 

Allows acid solution 
to be recycled 
resulting in reduced 
cleaning chemical 
costs 

Water Softened water Hard water Potable water 
production. Softened 
water reduces scaling 
on equipment & heat 
exchange surfaces 

Antibiotics Salty waste 
product 

Desalted, concentrated 
Antibiotics 

NF produces high 
value 
pharmaceutical 
products 

!

#
#
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