




CURRENT WATER TREATMENT METHODS ARE 

COMPLEX EXPENSIVE 
NOT 

SUSTAINABLE 

1 2 3 



OUR SOLUTION 

THE 

SIMPLE 
BY NATURE 
 
 
EFFICIENT 
BY DESIGN 
 
 
RELIABLE 
BY CONCEPT 

IS 



WATER CIRCULATION 
Low pressure pump (15,000 to 15 mil l ion gpd) 

GAS EXCHANGE  
CO2,  H2S , O2,  N2,  CH4,  Radon, VOC… 

PARTICLE EXTRACTION 
0.1 to 100 microns 

MULTI-FUNCTIONAL TECHNOLOGY 
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Reception Tank 

Drum filter 

Nitrification 

Ozoner 

Degassing 1 

Degassing 2 

Foam 
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O2 Cone 

SLUDGE 

CONCENTRATION 

Drum filter O2 Cone 

Water 

Buffer Tank 

UV 

INTAKE 

Standard Water treatment System 



VAL BASED PROCESS 

INTAKE 
20 to 80 % 

Reduction in  

capital costs 

20 to 80 % 

Reduction in  

operating costs 

Improved 

Water quality 

and reliability 

SLUDGE 

CONCENTRATION 

PROCESS OPTIMIZED 

Reception 

Tank 

Drumfilter 

VAL 

UV 
Pump 

Water 

Buffer Tank Nitrification 
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Average bubble size:  

2 to 6 mm 

Average bubble size: 

0.15 to 2 mm 

VAL600 

VAL900 

WATER CIRCULATION 

Water flow rate vs injected air flow rate 



The VAL performs both  

gas stripping and dissolution  

GAS EXCHANGE  

• Gas are stripped outside the 

operation area = less aeration 

• Gaseous compounds are 

maintained under saturation 

level 

• Low exchange Air/Water          

= low thermal balance required 



Before VAL 

After VAL process 
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Particles size (µm) 

Particle skimming in sea water fish farm 
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PARTICLE EXTRACTION  

Extraction of particles of size between 0.3 and 90 µm 

TSS 

Removal 



 Virus removal (20 nm) 

by foam fractionation:  

Reduction of 3 logs 
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Virus concentration in sea water (4 PCR results)  

ADDITIONAL FUNCTION: BIO-SECURITY 

(pathogens extraction)   



2005 

2010 

AQUACULTURE HAS 

SURPASSED BOTH  

WILD FISHING AND  

BEEF PRODUCTION 

FISH FARMS 

SEAREN’S FIRST TARGET MARKET 

     $300        MILLION 

 $3.5         BILLION 

 ADDRESSABLE         MARKET 

NORTH AMERICAN          MARKET 



VAL CLEANS WATER FOR MILLIONS OF FISH  



CONVENTIONAL Recycled Aquaculture System  



VAL™ BASED RAS 

25 to 70 % 

Reduction in  

Operating Costs 





$200M 

 N.A. MARKET        500+ businesses         $3.5B 

PUBLIC AQUARIUMS & ZOO 

ADDRESSABLE         MARKET 

References: 

Oceanopolis (Brest, France) 

Seaquarium (Montpellier, France) 



Tank before VAL In foam Tank after VAL 

Optical density 0.2 0.6 0.08 

UV transmittance 57% n.a 80% 

POM concentration (mg/L) 20 75 7.7 

VAL foam f rac t iona t ion  

PARTICLE EXTRACTION 



VAL vs. FOAM FRACTIONATORS (protein skimmers) 

0

10

20

30

40

50

60

Initial Fish Tank Protein skimmer 1 Protein skimmer 2 VAL 1200

TSS (mg/l)

UVT (%)

Power (A)

 

The VALTM is 45% 

more effective 

using 66% less 

energy than the 

best foam 

fractionator  

RESULTS 





I N D U S T R I A L  M U N I C I P A L  O I L  &  G A S  



$2.5B 

 
 

US MARKET 
 

$50B  

PUBLIC & INDUSTRIAL WATER 

 
 

ADDRESSABLE MARKET 

Phoenix AZ 

Sevilla Spain 



Pre-filtration 

TSS, SDI, micro-algae, VOCs and de-oiling. 

Post-treatment 

Aeration, degassing and mixing. 

Higher efficiency of RO, lower maintenance and overall lower OPEX 

PUBLIC & INDUSTRIAL WATER: 

VAL POSITIONING (example with desalination) 



FROM POLLUTION 

TO VALorization 





Average energy consumed by process in a wastewater treatment plant 

28 

Energy required  

for AERATION:   

30 to 200 W/m3 

Compared with  

3 to 10 W/m3 

with the VAL 

ENERGY CONSUMPTION 



SUB SEGMENT / NICHE MARKET 
VOC STRIPPING FROM GROUND WATER 

Required  

on 700+ Superfund  

sites in the U.S. 

$ 2 0 0 M  

ADDRESSABLE MARKET   

  US MARKET         $1.2B 



Method: A film of water flows over a 

high surface area packing. 
 

 

 

 

Disadvantages: 

• Flow turn-down difficult 

• High footprint 

• High maintenance due to clogging 

• Short circuiting 

• Decrease in efficiency 

• Multiple engines per unit 

• Ratio Air to Water: 1 for 8 to 25 

New Packing 

3 years old packing 

The classical gas exchange technologies: 
STRIPPING TOWERS 
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Stripping Percent

VAL EFFICIENCY 

Stripping Tower Performance Overtime  

Stripping tower performance can degrade by about 15% per year.   

In some cases, the performance is reduced to about half the starting value, after only 3 years  

 

 



$1B 

 
 
 

US MARKET 
 

$20B  

ADDRESSABLE MARKET 

OIL & GAS 

SDI reduction 

De-oxygenation 

VOC stripping 

De-oiling 

FUNCTIONS 



33 

SDI reduction: 

from 10 to 2 
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Sand Filter 

   

Ultrafiltration 

    

VAL 

The SDI (Silt Density Index) is used to 

determine the fouling and clogging potential of 

particulate and fine colloidal materials that may 

be present in the feed-water.  

The Oil & Gas industry typically uses feed-

water with SDI<3.  

SDI REDUCTION (O&G) 

SDI reduction in sea water vs “conventional” technologies 



 

Initial O2: 8,000 ppb 

Final O2: 9 ppb 
 

N
2 

Reduction of  Oxygen* 

from 8,000 to 9 ppb 

* Dissolved oxygen removal from water 
for injection is a common practice in water-
flooding, Improved Oil Recovery (IOR) and 

Enhanced Oil Recovery (EOR). 

Oil & Gas industry typically tries to reach 
10 ppb of dissolved Oxygen without the 

use of chemicals. 

DE-OXYGENATION 



O i l  

V A L  
E m u l s i o n  

INITIAL 

Oil concentration: 500 ppm 

Transmittance: 63 % 

FINAL 

Oil concentration: 20 ppm 

Transmittance: 98 % 

EXTRACTED 
 

Oil concentration:  

50,000 ppm 

95 % of oil 

extracted into 

1% of volume 

DE-OILLING 

+ 

99% water 

reclamation 

Initial discharge 

water 





VAL™ BASED RAS Proven VAL™ Benefits: BENEFITS 



Examples of setup: 

Trough tank Above tank In l ine In tank 



Range of VAL: 45 to 6,600 gpm 



100+ VALs has been set up on 40+ locations  



Intellectual Property 

  3 patents: 

   Patent 1: IFREMER-INSA 

          in the EU and USA 

         Ends in 2027 

   Patent 2: IFREMER-INSA 

   -      in the France + Brazil  

     Final phase in Canada  

     Ends in 2030 

   Patent 3: SEAREN 

      Final phase 

      Will end in 2036 

- COLDEP holds (from IFREMER-INSA) the global license for patents 1 & 2  

- SEAREN holds (from COLDEP) the exclusive license in the Americas, for 

patents 1 & 2 (backed by IFREMER-INSA)  

- SEAREN has filed patent 3, territory will be determined within 3 years  

IP timeline 



Potent

ial  for   

spin-

off 

LONG TERM STRATEGY 

AQUACULTURE Test Validation Sales 

Test Validation Sales 

Test Validation 

INDUSTRIAL 

MUNICIPAL 

OIL & GAS 

* Test Sales Validation 

* 

* 

2017       2018       2019       2020       2021       2022       2023       2024 



 AES  1th & 2nd award winner                                                                                                   Class 2017 win ner 

THANK YOU 

Cincinnati, OH, USA 

contact@searen.com 

www.searen.com 

mailto:contact@searen.com
http://www.searen.com

