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Technology for  production of micro-nano bubbles and free radicals with high-
voltage discharge in high frequency electromagnetic pulses, in liquid, ultrasonic 

waves  and advanced electro-oxidation



The Consortium

•The Consortium :
SC  Kema Tronic SRL : Romanian SME , specializing in the field of 
wastewater treatment, sewage sludge treatment, with a reference 
of more  than  200 wwtps.  
SC OST Grup SRL: Romanian SME specializing in delivery, mounting 
and commissioning of innovative equipments, for many wwtps in 
Romania.

•The project sector: WASTEWATER TREATMENT

•The grants received from NEPTUNE: 75 000 EUR



Solutions and Benefits
Brought by SONOELCHEMCELL

•The main issue the project was designed to solve:
The hypothesis : a new technology for  production of micro-nano bubbles and 
free radicals with high-voltage discharge in high frequency electromagnetic 
pulses in liquid, ultrasonic waves  and advanced electro-oxidation will have 
dramatic effects on wastewater treatment.  A combined module was tested 
to assess COD degradation, wastewater/ sludge sterilization  and its  
feasibility in terms of efficiency, costs, environmental and social impact.
• Main innovations:
Technology for  production of micro-nano bubbles and free radicals with 
high-voltage discharge in high frequency electromagnetic pulses in liquid, 
ultrasonic waves  and advanced electro-oxidation
-a breakthrough, low-cost, low-carbon, chemical-free, green solution for 
treating industrial and municipal wastewater. 
-no/less sludge generation. 
The module is presented below:
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to assess COD degradation, wastewater/ sludge sterilization  and its  
feasibility in terms of efficiency, costs, environmental and social impact.
• Main innovations:
Technology for  production of micro-nano bubbles and free radicals with 
high-voltage discharge in high frequency electromagnetic pulses in liquid, 
ultrasonic waves  and advanced electro-oxidation
-a breakthrough, low-cost, low-carbon, chemical-free, green solution for 
treating low concentrations of complex, hard to treat and in some instances 
toxic organics in industrial and municipal wastewater. 
-Its simple and modular design enables integration into existing treatment 
plants, without disruption to current processes. 
-It  uses no chemicals and releases none at the end of the process. 
-no/less sludge generation. 
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Main cross-sector solutions 

• High voltage field used to treat wastewater, to break down organic substances, hormones, 
pesticides 

• Ultrasound waves with cavitation used to treat wastewater, to break down organic substances, 
hormones, pharmaceutical substances, pesticides. 

• Production of micro-nano bubbles and free radicals with high-voltage discharge with high 
frequency electromagnetic pulses in liquid, ultrasonic waves and advanced electro-oxidation 

• Electrochemical technology used to treat wastewater, by the effect of generated oxidants, 
breaking down organic substances, hormones, pharmaceutical substances, pesticides. Air is also 
used to create oxidants (atomic oxygen); this has never been used for wastewater 

• Irrigation with treated wastewater
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The IPR created
•A major achievement : drafting and submitting an 
opinion report to the relevant authority, with the official 
positive response of patentability for this new technology:

Technology for  production of micro-nano bubbles and 
free radicals with high-voltage discharge with high 
frequency electromagnetic pulses in liquid, ultrasonic 
waves  and advanced electro-oxidation

•The Patent request officially  submitted and recorded.

The results of the new technology are shown in the 
diagrams below, for WASTEWATER and SLUDGE (TWAS)] 
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WASTEWATER
Figure 1: Graphs of removal efficiencies for COD, NH4, 
after ultrasonic disintegration treatment  + air addition, of 
different durations
Wastewater treatment with  ultrasonic disintegration  
and micro-nano bubbles

COD  removal efficiency : up to 74%
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Conclusions
Production of micro-nano bubbles and free radicals with high-
voltage discharge in high frequency electromagnetic pulses in liquid 
seemed to yield the highest efficiencies on its own for COD and BOD

High  NH4 removal was observed after US treatment, but not after 
high-voltage discharge in high frequency electromagnetic pulses in 
liquid; 
Therefore both types of disintegration are required for tertiary 
treatment of wastewater , working together in the proposed hybrid 
system. 

The process has high removal efficiency even at low wastewater 
temperatures
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2. SLUDGE (TWAS) 
Technology: MNB+High-voltage discharge in high frequency electromagnetic pulses in liquid+ ultrasonic disintegration 
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2. SLUDGE (TWAS) 
Technology: MNB+High-voltage discharge in high frequency electromagnetic pulses in liquid+ ultrasonic disintegration



Solutions and Benefits Brought by SONOELCHEMCELL

Conclusions
Production of micro-nano bubbles and free radicals with high-
voltage discharge in high frequency pulses in liquid seemed to yield 
the highest efficiencies on its own for COD and BOD

High  NH4 removal was observed after US treatment, but not after 
High-voltage discharge in high frequency pulses in liquid; 
Therefore both types of disintegration are required for tertiary 
treatment of wastewater , working together in the proposed hybrid 
system. 

The combined disintegration methods used by SONOELCHEMCELL 
can achieve wastewater treatment up to a considerable degree, 
beyond  NTPA 001 requirements.

The process has high removal efficiency even at low wastewater 
temperatures
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4.Design of technical documentation for wwtps with aerobic sludge 
treatment within circular economy for localities smaller than 20 000 PE 
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Benefits of the project solution to the Environment
Our innovation would ensure the following, all in the context of circular 
economy of the wwtp:
-an energy self-sufficient wastewater treatment
-zero discharge facilities
-Reducing the environmental impact of sewage sludge management
-Lowering the wwtp’s carbon footprint
-Improving  the quality of the aquatic environment
- treated wastewater with nitrogen and phosphorus used for irrigation , for 
vegetable and fruit production, using also the heat from the wastewater 
treatment plants.
-Energy crops and algae can be produced for co-digesting with sludge for 
renewable electricity and thermal energy production
-The proposed technology would save 50% of  electrical energy used to treat 
wastewater
-Reducing energy use is a solution to the problem of reducing emissions of 
greenhouse gases. 

The proposed technology uses no chemicals during operation



Neptune Contribution
-On the project 
This innovative project could not have been implemented without the Neptune support

The grants were used for the following :
•Design of small-scale prototype concept, technology and installation
•Acquisition of sonication equipment with sonication control panel
•Acquisition of blowers and installation for fine bubble production
•Acquisition of small-scale prototype control panel
•Final mounting of small-scale prototype
•Transport to company running the test with wastewater/ sludge from Cluj-Napoca wwtp
•Management of research activity
•Conclusion, reports 
•Promoting and first steps of commercialization of the new product

-On the consortium 
•Five new jobs within the design, production, and sales departments of our companies
•An increase of 30 000 euro/year of each company’s turnover (as of the first year of 
commercialization). 
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