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TreeWell: 
A Simple, Prac�cal Solu�on 

TreeWell is an interdisciplinary, ecosystem-based, small-scale 
solu�on for the treatment of wastewaters and the reuse of 
regenerated water. 

 
 It converts residen�al and other sewage into usable water 

of the highest health quality without any addi�ves. 

 It has been developed scien�fically over the last 30 years 
and commercialized first in 2002. 

 It is simple and extremely energy-efficient. 

 It does not produce any sludge or other waste products 
because it is based on complete natural food-webs,  
supplemented by the Carex-SolEco microbial biome. 

 It is a living system which uses local plants and microbes 
together with effec�ve microorganisms and the Carex-
SolEco microbial biome. 
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Simple and Efficient 

 Maintenance-free 

 Small-scale, lightweight, quality construc�on 

 Low energy consump�on 

 Works in all climac�c condi�ons year-round 

 Can process wastewater in as li�le as 10 hours 

 Can be powered off-grid through a solar-wind system 

 Water can be stored for reuse 
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Safe and Natural 

 Natural, sustainable process 

 Purified water compliant with na�onal and WHO water 

quality standards for A-class water 

 Usable water can be disinfected without using chemicals 

or UV 

 Earthquake- and flood-proof self-stabilizing system 

 Usable water can be stored 

 Safe for children and animals with no direct or poten�al 

contact with contaminated water 

 Does not create any waste or new problems o�en           

associated with tradi�onal treatment methods 
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Environment and Aesthe�cs 

 The unobtrusive, space-saving TreeWell system blends into 
the environment with simple landscaping. 

 The only visible cylinder is hidden by a�rac�ve and usable 
plant life. 

 Usable water is stored in small reten�ons. 
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How It Works 

 The offered system solu�on consists of two stages of 
microbial degrada�on - anaerobic and aerobic - of organic 
material and persistent organic pollutants, including 
chlorinated organic compounds formed during the water 
chlorina�on process.  

 It is a dynamic biological system imita�ng biological 
processes (biomimicry) and hydrology of natural aqua�c 
ecosystems like lakes and wetlands.  

 Biological processes are iden�cal with natural microbial 
food-webs consis�ng of bacteria, fungi, protozoans and 
insects. The system is totally sludge-free and does not 
produce any gas emissions or odours. 
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How It Works 

Stage one: Anaerobic 

 Wastewater enters cylindrical tank (1) with microbial 
fermenta�on processes enhanced by fixed-bed biofilm 
carriers in anaerobic condi�ons.  

 In addi�on to natural soil microbes and Carex-SolEco 
biome that includes fungi, innova�ve microbial technology 
(EM) based on effec�ve microorganisms applied first in 
Japan.  

 EM technology is known for its versa�lity and 
effec�veness under a wide range of environmental 
condi�ons.  

 Water in tank 1 flows slowly in a wave-like pa�ern through 
six compartments of the tank furbished with organic 
biofilm carriers and biofilter substrate allowing for 
reten�on of par�cles and specific enzyma�c degrada�on 
of accumulated organic material.  
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How It Works 

Stage one: Anaerobic 

 Biofilm growth is naturally controlled by abundance of 
micro-grazers as the first stage of energy transfer from 
wastewater into higher trophic levels in the microbial food
-web.  

 We also apply proprietary molecular auto-inducers (AIs) 
responsible for Quorum Sensing mechanism in microbial 
biofilm communi�es. The QS mechanism allows us to 
enhance enzyma�c ac�vity of microbes according to 
available energy source like fermentable sugars (glucose, 
fructose) forming larger part of COD which is the sum of 
all organic ingredients consuming oxygen.  

 Denitrifica�on process and libera�on of nitrogen gas (N2) 
takes place in stage one. The ini�ally treated wastewater 
enters the cylindrical compartment in the centre of tank 1 
where a submerged dosing pump transfers it further to 
tank 2. 

BioPhysics Research Pte. Ltd. 



How It Works 

Stage two: Aerobic 

 Wastewater purified in tank 1 enters now highly aerobic 
condi�ons of tank 2 which is open to the atmosphere.  

 Selected local aqua�c and bog plants with microorganisms 
associated with the root zone (rhizosphere) ensure final 
polishing stage of the water.  

 Plants are rooted in a special expanded tubular ne�ng. 
This stage of treatment results in naturally purified water 
enriched with microelements and vitamins that plants 
provide con�nuously through their root systems.  

 These roots exudates (EPS) support a rich and stable 
microbial community. Water circula�on with pre-designed 
velocity in tank 2 is created by an air-li� pump. Other  
essen�al func�ons in this highly aerobic bio-reactor  
include: par�cle flota�on, stable thermosta�c condi�ons 
for biological processes.  

 The major microbial and biochemical processes in the 
offered system are presented in the flow chart below. By 
the end of Stage two, the purified water is ready for 
recycling and reuse depending on local needs, regula�ons 
and opportuni�es. 
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How It Works 
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Installa�on 

TreeWell consists of two cylindrical thermosta�c tanks made of 
a lightweight expanded polymeric material cer�fied for storage 
of food and water and easily installed, as shown below. 
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Versa�le Applica�ons 

 Urban and rural areas 

 Households 

 Schools 

 Public toilets 

 Small industries 

 Public gardens 

 Sport and tourist facili�es 

 Harbors and marinas 

 Service sta�ons and car-wash 
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Other Benefits 

 Facilitates new housing                 
development and remote and    
temporary se�lements with        
decentralized treatment 

 Adds local water-food security 

 Improves local micro-climate 

 Increases biological diversity 

 Promotes green infrastructure and 
cul�va�on of plants for living and 
recrea�on 

 Economic and health benefits 

 Opens up new possibili�es for local 
business development and           
environmental educa�on 

 Brings a con�nuous new water    
resource for charging local aquifers 
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Increased Efficiency - Add Solutek 

 SolEco’s formula�ons provide increased efficiency by Quorum 
Sensing. SolEco’s formula�on of cell-signalling molecules 
(autoinducers) enables ac�va�on of beneficial bacteria and  
massively enhances their growth in a coordinated fashion. This, 
in turn, stabilises enhanced breakdown of persistent  
contaminants without affec�ng pre-designed levels of dissolved 
oxygen (DO). 

 Its key benefits are: 

 Substan�al reduc�on in BOD / COD 

 Substan�al reduc�on in TSS 

 Substan�al reduc�on in oil and grease in the effluent 

 Reduc�on or elimina�on of Hydrogen Sulphide (malodour) 

 Lower corrosion and maintenance costs 
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Facts & Figures 

 Compliant with na�onal and WHO water quality standards 
 CE-cer�fied mechanical parts and construc�on material 
 Usable water can be disinfected without using chemicals or UV and 

stored in a cylindrical tank of the same construc�on and dimensions. 

 Construc�on: Lightweight polymeric material cer�fied for food and 
water purposes  

 Footprint: 0.1 – 0.2 m2 PE-1 (PE = person equivalent, in the EU, PE = 
200 litres water per person per day)   

 Dimensions: Two cylindrical tanks H:200 x DIN 200 cm, each with  
internal cylinder H:200 x DIN 80 cm. Op�onal: Third tank for storage 
of regenerated disinfected water to be used for surface irriga�on and 
hand-wash.   

 Weight: Cylindrical tank alone is 160 kg. Total weight of the complete 

system – two tanks is 450 kg or less. 

 Single system can handle up to 20cbm sewage/day (“Home” system 

10cbm/day).  

 Communi�es up to 2000 inhabitants in Western Europe and the US 

can get either several TWStandard in linear or cluster arrangements, 

or a single solu�on with capacity up to 300 cbm/day but in the form 

of meandering channels instead of circula�ng TWells.  
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For More Informa�on 

BioPhysics Research Pte. Ltd. 

Geelong, Australia 

Operations, Manufacturing and Registered Office  

Global enquiries:      North American enquiries:  

E. Hugh Pettman      Mark I. Cohen  

pettman@soleco-technology.com    mark.cohen@soleco-technology.com 

+61 458 588 411      +1 510 383 9761 


