
    

 

Welcome to the New Logic Research Newsletter.  
 
PFAS Remediation and Treatment 
 
Polyfluoroalkyl substances (PFAS) are a group of man-
made chemicals that includes PFOA, PFOS, and many 
other chemicals. PFAS have been manufactured and 
used in a variety of industries around the globe, 
including in the United States since the 1940s. PFOA 
and PFOS have been the most extensively produced 
and studied of these chemicals. Both chemicals are 
very persistent in the environment and in the human 
body – meaning they don’t break down and they 
can accumulate over time. There is evidence that 
exposure to PFAS can lead to adverse human health 
effects. One common use is for fire-fighting foam. 
Teflon lined cooking pans used these materials as 
well. 
 
The EPA is developing rules to limit discharge of these 
chemicals into the environment. The proposed rule 
calls for no more than 40 parts per trillion (ppt) in any 
discharge permit. The molecular weight of PFOS and 
PFAS are about 500 Daltons. The chemicals are large 
in comparison to regular dissolved inorganic salts such 

as Sodium Chloride. Reverse Osmosis membranes 
(RO) have a molecular weight cut off of less than 100 
Daltons and can easily reject very high percentages 
of these chemicals. Nanofiltration (NF) membranes 
can have a molecular weight cut off size from 100 to 
1000 Daltons. So with the right size NF membrane, 
these chemicals can be rejected as well. 
 
New Logic has experience with both PFOS and PFOA 
chemicals including two full-scale installations and 
several pilot tests. We conducted a pilot test for an 
American waste and environmental services 
company in North America. The facility accepts and 
treats a wastewater contaminated with firefighting 
foam, some fine suspended solids, and other 
contaminants. The compounds in the wastewater that 
are of highest concern are a collection of 
polyfluorinated compounds (PFOS). The VSEP would 
treat the effluent so that the permeate could be 
discharged while the VSEP concentrate would be 
solidified in a landfill. We tested both NF and RO 
membranes. 
 
A RO membrane was used to filter the effluent with an 
average flux of 23.0 GFD (39 LMH) at 88.1% permeate 
recovery, operating at 500 psi (34 Bar) and 25°C. A 
summary of the flux and recovery results and 



    

 

analytical information is shown below. The RO 
membrane was able to produce filtrate with non-
detect levels of PFAS materials. 
 

Sample Conductivity % Solids  COD PPM 

PFOS Wastewater 1,202 µS 0.13% 7,790 
VSEP Concentrate 4,750 µS 0.80% 76,000 

VSEP RO Permeate 98 µS 0.00% 140 

 

In 2004 New Logic installed a full-scale system to treat 
a waste stream containing non-ionic surfactant, PTFE 
solids, PFOA, and other unreacted fluorinated 
monomers. The RO permeate has 0.0% total solids and 
very low conductivity. The 20% volume left as 
concentrate is sent to an incinerator for disposal.  
 

The category of PFAS polyfluorinated materials covers 
a wide range of chemicals. A recent pilot test was 
conducted testing the entire range of PFAS materials. 
The table below shows the RO results of analytic 
testing measuring in parts per trillion (PPT or ng/L) 
 

Sample Feed ng/L Permeate Reject ng/L 
PFPeA 51 ND 1,200 
PFHxA 39 ND 1,100 

PFHpA 14 ND 350 
PFPeS 12 ND 360 

6:2 FTSA 12 ND 170 
PFOA 18 ND 400 

PFHxS-LN 94 2 2,100 
PFHxS-BR 21 ND 440 

PFNA 38 ND 430 
PFOS 160 2 1,500 

PFOS-LN 90 ND 710 
PFOS-BR 64 ND 740 

  *ND = Non-Detect 
 

In 2013 New Logic installed a four module VSEP RO 
system for a company that manufactures fire 
suppression chemicals. Groundwater contamination 
occurred resulting in levels of PFOS, arsenic salts, and 
herbicide materials. A groundwater remediation plan 

was activated and groundwater was pumped to be 
treated by the VSEP. The four module VSEP RO system 
processes 156 gpm of contaminated groundwater 
and produces 80% recovery as RO permeate. The 
concentrate is treated for zero discharge.  
 

New Technical Article by Oleg Tsabilev 
 

New Logic is glad to announce that Oleg Tsabilev, 
who joined New Logic in 2019, has completed a 
technical article that will be published. Oleg has a 
very strong background in water treatment, 
membranes, and scientific research. Oleg attended 
the Samara State Technical University where he 
received his Ph.D. in engineering. 

 
 

The article will be published in the VST Magazine. 
(https://www.vstnews.ru/en/) VST Magazine is a very 
popular resource for engineers and scientists who 
work in the field of water and wastewater treatment, 
and the field of ecology. Oleg was kindly assisted in 
the publication by his scientific mentor, Dr. Alexander 
Strelkov and by Dr. Marina Gridneva.  

Dr. Oleg Tsabilev (Left) with Colleagues 



    

 

The article discusses the main VSEP advantage which 
is disruption of concentration polarization of the 
membrane due to the shear created by vibration. The 
abstract is as follows: 
 
“A unique VSEP liquid membrane separation 
technology is presented, that provides for minimizing 
the negative effect of concentration polarization. The 
technology is distinguished by the vibration of the 
surface of the membranes. As a result, a number of 
key advantages of the technology are achieved. All 
of this significantly expands the boundaries of the 
membrane method use and allows for using 
membranes where it was previously impossible. 
Besides, the process of separating various liquids does 
not require the use of antiscalants; whereas, the 
working values of the equipment flux and filtrate yield 
are significantly higher compared to the traditional 
membrane separation systems. The technology has 
been already in widespread use in the world 
engineering practice for various industries.” 
 
Budweiser China 
 
Sky Zhang recently completed a pilot trial at a 
Budweiser facility in Kunming China. This plant 
currently uses a ceramic membrane to filter the beer 
bottoms to separate the yeast and recover more 
beer after the fermentation process. When the 
ceramic membranes are used they need to dilute the 
feed to the system and then after that can only 
recover 35% of the volume as dilute beer. 
 
While at the Kunming facility, Sky tested their caustic 
wash water to recycle the caustic, RO spiral reject to 
maximize recovery, general plant effluent, and beer 
bottoms. The VSEP using the same pore size as the 
ceramic membrane was able to achieve 53% 
recovery with no dilution when filtering the beer 
bottoms. 
 
After completion of the successful pilot testing, Sky 
has been invited to make a presentation to the 
Budweiser China Group at their annual Strategic 

meeting on December 28th 2022. The audience will be 
members of Budweiser China senior management 
and all the Budweiser plant managers.   
 

 
Many years ago, New Logic licensed its technology to 
Pall Filtron for use in beer bottoms. Pall installed 
several dozen systems for this application in Europe 
and Asia. The license has expired and New Logic is 
now pursuing this opportunity.  

 
 



    

 

Shake Rattle and Roll 
 

We often get asked about anchoring and wind loads 
and earthquake issues. There are complicated 
calculations for all this. Mechanical engineers love 
these calculations. The VSEP machine vibrates the 
membrane filter and is moving at incredible speeds. It 
reverses direction 50 times per second. With each 
reversal, the force generated is about 100 Gs. G 
stands for Gravity. So when the membrane reverses 
direction during its oscillating, the force on particulate 
trying to hold on is equal to 100 times the gravitational 
force holding things on Earth, This is about the same 
force as when a car would hit a brick wall at 70 
Kilometers per hour.  
 
Because of this violent movement of the VSEP, it has 
been designed with dampening to make this violent 
movement very smooth. The dampening on the VSEP 
has been highly engineered and revised over the 
years. The VSEP is actually so quiet that many times 
you can’t even tell that it is running unless you get 
very close and you can hear the motor. 
 
At 7 PM on April 16th in 2016, there was a massive 7.8 
earthquake in the province of Manabí in Ecuador. A 
few years earlier, New Logic had installed a VSEP 
system at a landfill near the town of Santo Domingo. 
The  VSEP  project  was  located  only 30 km  from  the  

 
 
epicenter of the powerful earthquake. 676 people 
were killed and 16,600 people were injured. Four days 
later, a magnitude 6.2 aftershock was recorded with 
hundreds of smaller aftershocks occurring as well. 
 
The largest earthquake ever recorded took place in 
1960 with a magnitude of 9.5 located in Chile. The 7.8 
magnitude 2016 earthquake in Ecuador was the 2nd 
largest ever in that country. In 1906, a magnitude 8.8 
quake struck the country in almost the same location 
and is the largest recorded there. April is a bad month 
and springtime in general for earthquakes. 15 of the 
20 largest earthquakes ever recorded have occurred 
between February and the end of April. 
 

 
After this tragic event, of course we were concerned 
for the well-being of our client there and also our 
system that was installed. An inspection was made by 
our local representative, Global Fluids. They found 
that there were problems with power to the system 
and damaged electrical components, but there was 
no damage whatsoever to the VSEP equipment. So, 
the same dampening design that allows for smooth 
operation of the VSEP was also able to dampen the 
effects of a 7.8 thrust type earthquake. 
 
 

Santo Domingo VSEPs 2 days after 7.8 Earthquake 



    

 

Can there be too much Nitrogen? 
 
The European Union (EU) created a new rule known 
as the National Emissions reduction Commitment 
(NEC) Directive that went into force at the end of 
2016. The directive calls for ever increasing reductions 
in Nitrogen emissions including Nitrogen Oxides, 
Ammonia, and other gases. It also addresses 
agricultural run-off. The Directive sets out goals, but 
the implementation to reach these goals is to be 
determined by member states who are required to 
provide reports on their emission reduction efforts. 
 
One of the Nitrogen emissions of concern is Nitrous 
Oxide (laughing gas). It is used commercially as an 
anesthetic and to stabilize whipped cream and to 
keep it free from bacteria. It is produced by chemical 
reaction for industry but is also created naturally. The 
Nitrogen contained in manure is primarily Ammonia 
(NH3). When the manure is moist and is stored or 
applied to soil as a fertilizer, a microbial process 
known as denitrification will oxidize the Ammonia to 
create various forms of Nitrogen Oxides including 
Nitrous Oxide gas. Anaerobic bacteria facilitate this 
reaction as a form of respiration. They require low 
levels of Oxygen as well as organic Carbon for 
energy. These Microbes will convert the Ammonia to 
Nitrate (NO3), Nitrite (NO2), Nitric Oxide (NO), and 
Nitrous Oxide (N2O). The most thermodynamically 
favorable reaction is for Nitrate, but some Nitrous 
Oxide can leak out as a gas. 
  
Nitrous Oxide reached 333 parts per billion in the 
atmosphere and is increasing at a rate of 1 ppb per 
year. People who fear global warming claim that 
Nitrous Oxide is an atmospheric Ozone scavenger. 
The Ozone (O3) layer is located in the lower portion of 
the stratosphere about 10-20 miles above the Earth. 
The Ozone layer contains 10 parts per million (PPM) of 
Ozone compared to 0.3 ppm in the rest of the 
atmosphere. This layer absorbs most of the Sun’s 
ultraviolet radiation. When N2O migrates up to the 
stratosphere, it is converted to NO, which reacts with 
O3 to produce NO2 and O2. 

 
The air we breathe is almost completely made up of 
Nitrogen (N2) and Oxygen with 78% Nitrogen and 21% 
Oxygen. Plants require Nitrogen to grow and contain 
Nitrogen fixing bacteria which will pull Nitrogen from 
the air. Nitrogen can be added to the soil as a 
fertilizer to increase plant growth and activity. Manure 
spreading has been used for centuries as a way of 
putting nutrients back into the soil to enhance crop 
production. The planet now has 8 billion humans. With 
limited regions of the world were crops can be grown 
due to elevation or the length of the growing season, 
crop management and efficiency is increasingly 
important to feed the world. 
 
The new EU Directive affects member states that rely 
on agriculture more than other countries who have a 
more industrial economy. The Netherlands is the 
largest meat exporter on the continent of Europe. The 
economy is largely agriculturally driven with Dairy and 
Pig farms that have been family owned for 
generations. The country has the highest density of 
livestock in Europe with more than 100 million cows, 
chickens, and pigs. A new coalition government 
formed in the Netherlands has unveiled a plan to 
reduce Nitrogen emissions by half by the end of this 
decade. The concern is not only air emissions of 



    

 

Nitrogen, but also run-off of ammonia and nitrates 
into streams and rivers. This plan targets livestock 
producing farms.  
 

 

 

The small country actually has a Minister of Nitrogen, 
Ms. Christianne van der Wal. Her plan is to buy out 
about 3000 of the largest Nitrogen emitting farms 
which is about one-third of the livestock producing 
operations in the country. This would result in a 50% 
reduction in Nitrogen. A $25 Billion Dollar fund will be 
used to purchase these farms and close them. The 
program will begin with voluntary acquisitions. But 
farmers who do not want to cooperate risk 
appropriation of their property by the government.  

 
This has led to vocal and widespread protests from 
farmers. Reducing the livestock production by half 

would have an obvious and immediate impact on 
the country’s economy. It is not clear what transition is 
planned or what would take the place of an 
occupation for those who have been farmers all their 
life. Elimination of 3000 farms would mean these 
families would need to find employment in some 
other field for which they have no training or 
experience. Additionally, the export of meat is not 
only an economic factor for these families and for the 
country, but is a source of food for the rest of Europe. 
Reductions in meat exports would mean less supply of 
this food and higher prices due to supply-demand 
factors. The main issue seems to be Minister van der 
Wal’s concern about the high density of land 
application of manure from dairy and pig operations. 
It does not seem that the option for keeping the 
livestock operations in place, but, using a different 
manure management plan has been considered. This 
would be a much less impactful plan. 
 

 

Rather than being stored in lagoons and land 
applied, it can be dewatered and dried and then 
sold as an organic nutrient fertilizer product. It can be 
shipped as a bagged powdered or pelletized fertilizer 
to regions where soil nutrients are badly needed and 
where chemical fertilizers are used instead at great 
expense. 
 

Minister of Nitrogen – Ms. Christianne van der Wal 

Dried Manure from VSEP Concentrate in Belgium 



    

 

New Logic has installed about a dozen manure 
treatment plants in the continent of Europe where its 
vibrating VSEP RO filtration system is used to dewater 
the manure making drinking water quality filtrate that 
can be discharged or reused. The resulting small 
volume of concentrate can be dried and packaged 
for shipment.  
 
This process would result in zero Nitrogen emissions 
and no abrupt transformation of the entire Dutch 
economy. Instead of using the $25 Billion Dollar fund 
to buy and close the farms, the money could be used 
to subsidize the addition of manure treatment plants 
for each farm. This would likely cost far less that buying 
and closing the farms. The man-made Nitrous Oxide 
emissions that make up about 8% of all greenhouse 
gases could be reduced by 100% using this method. 
This excludes whipped cream emissions though. 
 
Get to Know New Logic – Marina Holcomb 
 
Each month we will feature one of our excellent VSEP 
engineers. New Logic has a wide range of 
engineering disciplines. Most are Chemical Engineers, 
but we also have Electrical, Mechanical, and  
Environmental Engineers as well as pure Chemistry 
graduates. With the recent addition of Marina 
Holcomb we now have added a Civil Engineer to the 
VSEP talent pool. It has been said that Mechanical 
Engineers build weapons and Civil Engineers build 
targets. But by embracing the Civil Engineering 
category, we have now acquired all of the 
engineering talents in our network. 
 
During her studies at the University of Reno, Marina 
designed a new drinking water facility and worked on 
redesigning a wastewater treatment facility. Her work 
also included calculating the stresses of each 
member of a truss bridge, design of a micro-house 
complex, and was even part of a group designing a 
Trebuchet. In addition to pursuing her own personal 
goals and completing her University education, 
Marina has graciously donated her time working for 
the State of Nevada in various groups including the 

Nevada Youth Council where she would mentor 
students with disabilities to help them with their current 
studies and also to transition into adulthood and 
becoming productive members of society. 

 
Marina has also moonlighted as a swim instructor and 
lifeguard teaching young people from age 1 to 15 
how to swim. Marina is also First Aid. CPR, and AED 
certified by the Red Cross. New Logic has always 
sought the best of the best and those individuals who 
want to do good and leave their mark on the world. 
Marina has been an excellent example of this and we 
are glad to have her on the team. As with all of our 
new engineers, Marina has started in our lab testing 
group and this is where she will learn all about 
membranes and different applications. After her 
apprenticeship there, she will move on to other 
engineering tasks at New Logic. 



    

 

Harvesting Plant Based Polyphenols 
 
Polyphenols are chemicals made by plants for self-
defense. This can be beneficial when polyphenols are 
in the plant structure since it helps the plant fight 
disease. But, they can have phytotoxic effects on 
plant growth when in the soil. Polyphenols are 
antibacterial and may harm good soil bacteria. So 
taking wastewater from a food production facility 
that contains polyphenols and land applying it can 
be harmful to crop production. 
 
Polyphenols when extracted and purified are used as 
health supplements or for cosmetics. Polyphenols act 
as antioxidants in the human body and some 
polyphenols have shown anti-cancer tendencies. 
Since these chemicals help plants to fight off disease, 
the same can be true when taken as a supplement 
by humans. 
 
New Logic has studied the recovery of polyphenols 
from coffee, olive oil, and winery wastewater. The 
same could be done for just about any plant based 
effluent. This can be a way of turning a waste into a 
value added product. Polyphenols found in Olive Oil 
wastewater include Gallic Acid, Hydroxytyrosol, 
Tyrosol, Caffeic Acid, Coumeric Acid, and others. 
Winery effluent can include the very valuable 
Resveratrol polyphenol. Membranes can be used to 
bracket these soluble organics that tend to have a 
molecular weight of 150 to 300 Daltons. After 
separation and concentration using membranes, 
these can be spray dried and sold as a product. 
Some are as valuable as $6000/gram. 
 
New Logic’s distributor in Mexico, TSS Internacional, 
recently conducted a research study to recover 
polyphenols from the cooking effluent of corn in the 
tortilla industry. This effluent is known as Nejayote and 
will contain several polyphenols including 
Arabinoxylans (AX) and Hydroxycinnamic Acids. This 
research was partially funded by the Mexican Council 
of Science and Technology. 
 

 
 

 
Upon completion of the test work, a paper was 
published in Elsevier by Victor Contreras-Jacquez et 
al. The title of the paper is: Pilot-scale nanofiltration 
vibratory shear enhanced processing (NF-VSEP) for 
the improvement of the separation and 
concentration of compounds of biotechnological 
interest from tortilla industry wastewater (nejayote) 

 

Mr. Carlos Caballero (center), CEO of TSS 



    

 

The conclusion of the paper states: “The two-stage 
pilot nanofiltration VSEP trial using a 1000 da followed 
by a 150 da NF membrane demonstrated to be an 
improved and robust process that allows a high 
separation and concentration of biotechnological 
interesting compounds (AXs, FA, RS and pCA) 
contained in the alkaline wastewater (nejayote) from 
the tortilla industry. This is  compared with other lab 
and pilot-scale static filtration membrane modules 
reported previously. Additionally, NF-VSEP represents 
an efficient technology for water resource 
management given that treated water with a very 
low content of organic matter and salts can be 
recovered at the end of the process and reused, 
recycled and/or safely disposed to eliminate the 
environmental concern of nejayote.” 
 
TSS Internacional, led by Mr. Carlos Luis Caballero, has 
been representing New Logic in Mexico for more than 
15 years and has developed several successful full-
scale VSEP projects. 
 
Recent VSEP Systems Commissioned 
 

The VSEP system can be used for hundreds of 
applications. It is unique in that it can be a universal 
separator without needed a multi-step process of 
dissimilar technologies all working in series. The VSEP 
generally only need a wire mesh prescreen to remove 
large particulates that are >100 microns 
 

VSEP systems recently commissioned include these 
applications: 
 
Manure Digester Effluent 
Food Waste Digester Effluent 
Vinasse Digester Effluent 
Landfill Leachate 
PET Plastic Recycling Effluent 
PVC Latex Dewatering 
PFAS Effluent 
Surfactant Wastewater 
Distillery Effluent 
 
Precious Metals and VSEP 
 
The most famous precious metals are gold and silver. 
But there are many other very valuable metals that 
have important industrial uses in electronics and as 
catalysts. These include the Platinum group of metals 
consisting of Ruthenium, Rhodium, Palladium, 
Osmium, Iridium, and Platinum. 
 
There are applications for VSEP not only in the mining 
and processing of these metals, but also in the 
recovery and recycling of them. Even low 
concentrations of these in effluents can warrant 
recovery. New Logic has installed 14 projects for the 
recovery of these precious metals. Most of these are 
for treating washdown water from the manufacturing 
of catalytic converters where a ceramic coating is 
applied. This coating will contain several of these 
precious metals where they act as the catalysts. Mass 
balances and control of every milligram of these 
metals is vital. 
 
New Logic recently commissioned a VSEP system in 
South Africa for a company that wants to recover low 
levels of Platinum, Palladium, and Rhodium from one 
of their effluent streams. New Logic’s engineer, Daniel 
Gonzales was dispatched to perform the installation 
and commissioning of the system. The system uses a 
Nanofiltration membrane that allows monovalent ions 
to pass through into the permeate and concentrates 
the multi-valent ions including the metals for recovery. 



    

 

In this way, impurities are removed and the volume of 
concentrated precious metals is reduced so that 
recovery is easier. This is typical of a molecular 
separation project. VSEP is used in many industries for 
this kind of precise separation of dissolved solids. 
 

During Daniel’s visit there, he was invited to 
participate in a “team building” exercise. The picture 
here is of Daniel ready to engage and to bond with 
the client’s team. New Logic’s engineers travel the 
world for the good of mankind and have an 
opportunity for many interesting experiences. 
 

About the newsletter author: 
 
Greg Johnson is CEO of New Logic 
Research and is responsible for the 
development of VSEP technology 
since 1992.     gjohnson@vsep.com 
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