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VSEP Process for Recycling PET Caustic Wash Water 
 

Process for Recycling Caustic Wash Water and Rinse Water 
 

Polyethylene Terephthalate, or PET, is used for 

drinking water bottles or other types of 

beverage containers. In the United States in 

2013, 5.8 Billion pounds (2.6 Billion kg) of PET 

bottles were produced and about 30% of 

these were recycled. The weight of this 

recycled plastic is equal to the weight of 1300 

Nimitz-class aircraft carriers. One ton of bailed 

plastic takes up a large volume due to its low 

density. The plastic recycling industry handles 

huge volumes of material that must be sorted, 

shredded into flakes, washed, and dried. The 

water volumes used to clean this amount of 

plastic are enormous. In addition, large 

amounts of caustic soda and other chemicals are used in the wash process. All of this water, 

chemicals, and contaminants is then discharged into the public sewage system. Recycled PET 

plastic is used to make polyester which is used to make clothing and carpeting. 

 

During the washing and rinsing of shredded plastic materials in the recycling process, residual 

liquids from the container, dissolved glue, and bits of labels are removed. A solution of caustic 

wash water can only be used so long before it becomes loaded with this residue and much be 

dumped. After the caustic wash, the plastic flakes are rinsed with clean water so that when the 

flakes are dried there is no residue left. The value of the flakes will depend on the cleanliness. 

 

To recycle plastic, water, chemical, and heat are consumed. The cost of these things can be a 

very large factor in the operating cost. In addition, pH adjusting and sewer discharge can have 

added costs as well. New Logic Research has developed a recycling process where up to 90% of 

the caustic wash water and/or the final rinse water can be recycled to reduce operating costs. 

 

Because the waste can include a lot of pulpy fibrous materials, filtering it can be difficult. Static 

filters or even filters that use laminar or crossflow designs can block almost instantly. The dirt and 

fibrous materials are very small and not very dense, so the settling time can be long. A screw Press 

or centrifuge may not be effective in removing these fibers and organic materials. 

 

VSEP Process 

 

New Logic’s patented VSEP® uses polymeric permeable membranes that employ a wide feed 

channel between membranes to allow passage of suspended solids. It also uses a resonant 

frequency to vibrate the membrane surface 50 times per second. The shear waves created from 

this vibration resist fouling and scaling of the membrane surface and allows for efficient filtration 

rates and minimized cleaning frequencies compared to other membranes or other separation 

devices. 
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VSEP stands out with its simplicity, 

reliability, and economical benefits. 

Conventional membranes are limited 

in their abilities.  Particles can become 

lodged in the spiral membrane module 

and the pores can be blocked from 

fouling and scaling.  This will cause 

reduced flow and permeate recovery 

as well as more frequent cleanings.  A 

laminar boundary layer will form at the 

surface of the membrane resulting in a 

formation of a barrier that restricts permeate flow.  By applying a shear force to the surface of the 

membrane to disrupt the boundary, these problems can be decreased or even eliminated. 

 

We have found that a vibrating wire mesh screen like the 

one manufactured by Sweco can operate without 

plugging to remove some of the fibrous solids and the 

plastic bits. A static screen will plug almost immediately. As 

with the VSEP, vibration is essential to keeping the solids 

away from the separating media. This is true for membranes 

as well as wire mesh screens 

 

The primary step in our process to recycle caustic water is a 

Sweco vibrating screen. This can be mounted over a feed 

tank and provide continuous filtration.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

After the effluent is screened, the liquid is deposited into a feed tank to the VSEP System. VSEP 

operates using the same principle as the Sweco, using vibration to prevent plugging of membrane 

pores in the filter module. However, these pores are so small that the membrane will reject 100% of 

any insoluble or suspended materials. 
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In VSEP systems, the feed slurry remains nearly stationary, moving in a leisurely meandering flow 

between parallel membrane leaf elements.  The leaf elements move in a vigorous vibratory 

motion tangent to the face of the membranes.  The shear waves produced by the membrane 

vibrations cause solids and foulants to be repelled and liquid to flow through the membrane pores 

unhindered. VSEP can be used to recycle the caustic wash water and also the final rinse water. 

 

 

Options for Treatment: 

 

The VSEP is a cross flow membrane that is able to produce economical flow rates and reliability 

with fouling resistance due to the vibrations.  The membrane vibrates at a 3/4” displacement at 

50Hz. The vibration keeps the turbulent flow at the surface of the membrane allowing large 

molecules to continue movement away from the surface, avoiding fouling and allowing the water 

to pass through the membrane.   

 

UF – Ultrafiltration – This will remove oil, suspended solids, and turbidity. It will not reduce the color or 

BOD very much. It also will not hold back dissolved solids, surfactants, and small organics. This can 

be used for sewer discharge 

 

NF – Nanofiltration – This will remove oil, suspended solids, turbidity, color, COD/BOD, and 

multivalent dissolved solids. It will not reject monovalent ions such as Sodium Hydroxide or 

Potassium Hydroxide. It will also not reject surfactants. This can be used for recycling spent caustic 

wash water 

 

RO – Reverse Osmosis – This will remove all things from the water with rejection rates of between 

90-99%. This can be used to make clean water for reuse as rinse water, boiler feed, or cooling 

tower make up water. 

 

 

Performance Results for Caustic Wash Water 

 

For the high pH caustic wash water, VSEP can use a Nanofiltration membrane that removes 100% 

of suspended solids, color, turbidity, organics, and multivalent ions. The filtered water is called 

permeate and would contain almost entirely water and caustic. The heat is also recovered in the 

filtered water. The VSEP would recover about 90% of the volume as clean caustic water that can 

be reused indefinitely. The table below shows the analytic performance. 

 

 % Solids  pH Conductivity COD Volume 

Spent Caustic Wash 9.37% 13.4 159,000 µS 34,500 ppm 100% 

VSEP Permeate 5.25% 13.3 103,200 µS 1,000 ppm 91.2% 

VSEP Concentrate 12.58% 13.5 178,200 µS 322,000 ppm 8.8% 
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Performance Results for Rinse Water 

 

For the final rinse water, it can be treated with the same NF membrane or UF membrane for 

discharge to the sewer. However, VSEP can also filter the rinse water using a reverse osmosis (RO) 

membrane so that this clean filtrate can be reused for the rinsing operation. In many cases, the 

VSEP permeate might be cleaner that the current water used. Prior to filtration with RO, the pH is 

adjusted to about 9 to protect the membrane. The table below shows the quality and quantity of 

the clean water (permeate) that can be recycled. 

 

Sample % Solids  pH Conductivity COD Volume 

Rinse Wastewater 1.14% 8.8 8,400 µS 7,400 ppm 100% 

VSEP Permeate 0.00% 9.9 394 µS 470 ppm 91.6% 

VSEP Concentrate 7.72% 8.8 52,100 µS 36,500 ppm 8.4% 

 

VSEP System Capacities 

 

VSEP comes in a variety of sizes to accommodate different process sizes and the number of units 

required is calculated based on total process flow.  Being modular, the ability to add additional 

machines is simple.  Filter packs can be changed and different membranes can be used on the 

same machine for a variety of applications.  This unique system has many advantages over 

conventional membranes and also other technologies for the same application. he feed can 

come from a variety sources and can vary in composition.  The VSEP is designed to handle this 

variation in feed quality without sacrificing product quality. 
 

Membrane Type i-18 Capacity i-36 Capacity i-84 Capacity 

Ultrafiltration 6,600 gpd (4.6 gpm) 16,000 gpd(11.2 gpm) 40,000 gpd (28 gpm) 

Nanofiltration 5,300 gpd (3.7 gpm) 12,000 gpd (8.3 gpm) 32,000 gpd (22 gpm) 

Reverse Osmosis 3,300 gpd (2.3 gpm) 8,000 gpd (5.6 gpm) 20,000 gpd (14 gpm) 

 *gpd = gallons per day 
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Summary 

 

New Logic Research has supplied VSEP membrane 

separation technology successfully into many industrial 

plant locations with very difficult effluents where water 

recycling and zero-liquid discharge is desired. The 

development of the plastic recycling industry, along with 

the availability of new membrane materials and VSEP technology make it possible to deal with the 

very difficult caustic effluent stream with successful economic results. 

 

Potential Cost Savings Include: 

• Purchase of incoming town water 

• 90% reduction in Caustic Soda costs 

• 90% reduction in Acid to pH adjust prior to discharge 

• POTW surcharges 

• 90% reduction in water heating costs 

 

Each project application that comes to New Logic goes through rigorous testing and each 

system’s conditions are customized.  The process begins with an initial feasibility test using lab scale 

VSEP machines.  An important characteristic of VSEP is that just about any membrane on the 

market can be cut and inserted into the VSEP to meet desired filtration needs. A variety of 

membranes are tested based on the application and the best membrane continues to test 

different variables including pressure, temperature, pH, %recovery, and others.  Further testing is 

completed onsite with pilot machines.  New Logic works with a wide range of applications from 

food products, landfill leachate, RO reject, all types of wastewater to even hog manure and works 

to meet each individual application’s objectives 

 

Contact a New Logic representative to develop an economic analysis and justification for the 

VSEP in your system.  For additional information and potential application of this technology to 

your process, visit New Logic’s Website or contact a New Logic engineer. 

 

 

 

New Logic Research 

2527 Aviation Way 

Minden, NV 89423 USA 

 

Phone: 775-783-7600 

E-mail:  info@vsep.com 

Web” www.vsep.com 
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