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Membrane Technology: It’s Complex Science!

The article discusses the complex science of Membrane Technology in the current scenario. Read on… 

By Daniel L. Theobald 

In this series of Back 
to Fundamentals 

on water and 
wastewater, the 
article discusses 

the complex science 
of Membrane 

Technology in the 
current scenario.

This is another in a series of  educational articles on water and wastewater, discussing 
Today’s Complex Science of  Membrane Technology. This generic presentation 
utilizes my extended number of  years of  experience working in Membrane 

Technology:

Presentation Details:

   • Overview

   • Uses and Applications

   • Conclusion

Overview:

Membrane filtration technologies are available by offering unique advantages and addressing 
filtration and separation issues in a variety of  applications worldwide.

Uses and Applications:

Membrane Technologies

Membrane Technologies have been designed and perfected to handle virtually any physical 
aspect of  any process fluid with an optimal solution.

In Food & Beverage Industry, process water requires clean incoming process water 
critical to safety and efficacy in the food and beverage industry. With so many solutions, 
membrane technologies offer a variety of  solutions for purifying process water.

Apply Membrane Technology to reduce costs, increase efficiency, minimize water footprint, 
and ensure a safe, reliable supply of  water.

Membrane systems are specifically available to handle tough environments, reliably 
producing clean effluent at minimal cost.
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Reusing water in food-processing operations is challenging, but 
certainly surmountable with the right technology. Even difficult-
to-handle wastewaters can be treated using membrane technology, 
often producing water that is clean enough to reuse within the 
plant. Membrane systems reliably clean water from spent clean-
in-place streams allowing it to be reused within the facility.   

In the Metal Finishing industry, large manufacturing plants often 
include metal forming and finishing operations. Great quantities 
of  oily wastewaters can be generated from such operations in 
the cleaning and degreasing of  fabricated parts. These are tough 
challenges that require unique solutions. Robust tubular membranes 
are available to handle high solids with minimal clogging and low 
energy. It is now widely used in industries worldwide to produce 
clean effluent and reduce expenses when dealing with oily 
wastewater treatment and water reuse. 

Without the right technology employed in Metal Finishing 
industry, the oils from spent metalworking coolants and lubricants 
are expensive to remove chemically. That’s why membrane 
technology produces water that consistently meets discharge 
limits and even enables oils to be reused, a clear financial benefit 
and environmental advantage.

If  oily wastewater is impeding on efficiency, tubular membranes 
is capable of  handling extremely high-suspended solids. 

Tubular ultrafiltration membranes provide a resourceful technique 
for treating industrial wastewater contaminated with heavy oil 
or grease, such as the kind found in metalworking industries. 
Machining processes produce large volumes of  sludge containing 
heavy metals and without treatment must be hauled away. 

Membrane technologies can be used to remove these impurities, 
decreasing contaminants in the discharge stream, and even making 
it pure enough for discharge or recycling back into the plant.

Power Plants rely on ultrapure water to reduce boiler downtime 
aided by systems to produce high-purity water in power plants 
around the world.  Specialized systems provide important 
advantages, including a smaller footprint for power plants with 
limited ability for expansion, highly automated operations 
requiring minimal operator attention, a reduction of  waste and 
disposal fees, and less need to purchase, store, and handle costly 
chemicals. 

Boiler feed water has improved in Power Plants with precise 
technology in ultra-filtration systems and RO elements. It’s the 
most advanced solution for purifying boiler makeup water, and 
lowers expenses in the long run. 

Water from Oil &Gas Processes requires thorough treatment in 
order to be safely discharged. Membrane Technology is effective 
in treating wastewaters from oil production and refining processes.
Water is a critical component in oil and gas processing, and trace 
contaminants in the water supply can adversely impact vital 
processes. Robust membranes systems and solutions are an ideal 
component in produced water treatment, and provide a low cost, 
efficient method of  ensuring safe, reliable water.

Approximately ten times more water than oil is generated from 
many wells, making the separation, treatment, and disposal of  
produced water one of  the most costly and environmentally 
challenging dilemmas facing the oil and gas industry. Membrane 
technology offers effective solutions.

Paper Mills generate wastewater that contains starch, clay, 
wood fibers, and cellulose. Membrane wastewater treatment 
systems and Membrane water reuse systems can meet these 
very challenges with cleaner solutions that actually boost overall 
efficiency and output.

Supporting Mining Operations with fresh water is critical to 
their success. While the majority of  water at mining sites is used 
in grinding and separating minerals, it may also be used to support 
downstream processing, product conveyance, and onsite mining 
personnel. Mining water treatment and reuse of  water also plays 
a critical role in keeping costs in check.

Regardless of  the end use, Membrane Systems turn both seawater 
and brackish water into fresh usable water. 

Semiconductor Manufacturers require large volumes of  
ultrapure water to rinse impurities from wafer surfaces which 
are a considerable business expense when the right equipment 
is not employed. Ultrafiltration membranes and reverse osmosis 
elements are an ideal combination for producing high-quality, low-
cost, reliable water needed to make today’s extremely compact 
semiconductor chips. These membranes are also used for the 
treatment and recycling of  wastewater from wafer washing and 
mechanical grinding operations. 
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The Chemical Industry is faced with the continual challenge 
of  meeting strict discharge limits while keeping overall operating 
costs down. The variation of  waste from plant to plant adds to 
the difficulty of  implementing sound chemical water treatment 
and reuse strategies.

Membrane Technology can help manage water requirements, and 
reduce water footprint.

Conclusion:

Some advantages of  Membrane Technology discussed in this 
article include better removal of  contaminants, high efficiency, 
smaller footprint and Long filtration media life and more.

There are some explanations of  the complex science behind 
membrane technology, So hopefully you are ready to Begin now to: 
Advance the use of  Membrane Technology.

  

Daniel L. Theobald is “Wastewater Dan,” proprietor of  
Environmental Services. He is a professional wastewater 
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