
 

 

  
Abstract—Following the research in the Department of 

environmental engineering in Faculty of mechanical engineering on 
Technical University of Kosice and experiences with 
electrocoagulation style of disposal waste water, there were designed 
and partly examining the equipment of two stage revitalization on the 
standing and little fusible water of tenet electrolysis on the little tarns. 
With the cooperation with vet experts was that manners prove and it 
is innocuous for animals, during which time cyanobacteria are totally 
paralyzed. For the implementation of science and research results 
have been obtained by means EU funds for structural development. 
 

Keywords—Cyanobacteria, Equipment, Pollution, Stagnant 
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I. INTRODUCTION 
OLLUTION of standing and slowly flowing waters is a 
world-wide problem. First of all, the pollutants from the 

agricultural and industry get into the water, like heavy metals, 
nitrates and oil substances. Just nitrites besides own toxicity 
induce also uncontrolled accumulation/ appearance of 
cyanobacteria, which are for the people toxic and there is also 
devaluation of water even for bath. Abnormal quantity of 
nitrogen and phosphorus is the basic symbol of changing the 
color of surface water, usually on the greenish color, when it is 
the vegetation coloring. The situation, when the algae are a 
huge amount formed on the water table and it makes the water 
bloom. Eutrophication, which is connected with 
overproduction of algae, degrades the water quality. In the 
lower parts of the water, where the dead organisms are sink, 
there is a degradation with the big influence of the low 
concentration of the oxygen. The conditions for anaerobic 
process are created.  The secondary pollution is mainly from 
the sulphide, ammoniac, iron and manganese. After the 
destruction of the compounds of nitrogen and phosphorus, 
they remain in the water and can support the reproduction and 
increase production of algae. Eutrophication except the 
nitrogen and phosphorus in the water is also demanded on the 
organic substances and of the carbon oxide in the water. 
Phosphorus is unfavorably presented in the concentration of 
centimes of mg.l-1,in case of the nitrogen there are 
concentration of decimals of mg.l-1.  
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Eutrophication depends on the flow of water and also on 

temperature stratification. The process of making organic 
substances is seasonal, with the spring and summer maximum. 
Eutrophication has negative influence on the fishing and on 
the recreation and it is not only the aesthetic value of coloring 
water [1], but also of the hygienic aspects (exanthema on the 
skin of bathing people).   

II. THE NEED FOR DISPOSAL FACILITIES TO SOLVE GLOBAL 
PROBLEMS 

The occurrence of cyanobacteria in standing water is a 
global problem for several years. The reason is the 
development of cyanobacteria in large numbers in summer 
and autumn period, which pollute surface water. Increased 
attention is due to the negative effects that occurs massive 
overgrowth of cyanobacteria.As a result of the proliferation 
process of eutrophication, which causes excessive nutrient 
enrichment of water. Overgrowth of cyanobacteria to create a 
water bloom, which is a major problem in stagnant waters. 
Prevents water, fish farming and recreational use of stagnant 
water. In addition to adverse effects with the use of stagnant 
water, the negative is also active in other organisms living in 
water bodies. Ability of the water is blue-green algae bloom in 
the chemical and physical properties of water and release 
dangerous toxins. These toxic substances are hazardous to 
human health as well as for individual dwelling organisms in 
the environment. 

III. THE CURRENT STATE OF THE PROBLEM 
Nowadays, many methods available for the disposal of 

cyanobacteria. Methods and techniques of combating and 
eliminating water bloom based on mechanical, chemical, 
biological and electrolytic principle. Mechanical equipment 
used to remove sediments show low efficiency and their 
application is expensive. The chemical disposal is undesirable 
amount of chemical concentrations of disadvantage, which can 
cause negative effects on other organisms. Its only use 
prevents or limits the amount of cyanobacteria.  

The shortcomings of these methods eliminates the 
electrolytic method of disarming, whose principle is 
electrolytic flotation. This physico-chemical process, the 
principle is the separation of suspended solids in the sample, 
the observed surface water. A lot of pollutants of standing 
waters are also situated in Slovakia and especially on eastern 
Slovakia. The inspiration for proposed project was the 
application of biological-mechanical equipment float frame 
presented on environmental show IFAT in Düsseldorf by 
Moscow University, though on biological principle. 
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Fig. 1 An overview of the largest water basin in Slovakia connected 

to the cyanobacteria occurrence in the growing season 

IV. BACKGROUND OF THE PROPOSAL 
We must constantly develop new efficient and effective 

ways to minimize eutrophication have already occurred. 
Equally important is a need to prevent or minimize further 
eutrophication of the waters. 

Research institutes are trying to improve the techniques, 
methods and equipment and develop new ways that would 
become effective at the disposal of cyanobacteria. Project 
Implementation and modification of technology to reduce the 
occurrence of cyanobacteria in the backwaters conducted at 
the Technical University in Kosice is aimed at expanding 
existing technology eliminating cyanobacteria, which was 
successfully used to reduce eutrophication of stagnant water 
electrolysis-based methods for small water bodies and modify 
this and used for large bodies of water. It focuses on further 
development and application of existing patented technology 
to improve the quality of stagnant water and the need to 
implement technology into practice. The base solution is a 
patent solution of the Industrial Property Office (IPO SR) no. 
282797/2002. Planned duration of project activities is 30 
months, starting from 2010. 

 
This project aims to: 

• Development and application of the patented technology to 
improve the environment for the EU need to implement in 
practice. 

• Modernization and streamlining of support for research, 
development and improvement of infrastructure of higher 
education (HE). 

• Increasing the competitiveness of the economy. 
• Reduction of regional disparities. 
• Creation of new innovative SMEs. 
• Creation of new jobs. 
• Improvement of the educational process at universities. 

 
Other specific objectives of the project may include: 

• Adaptation of existing facilities to revitalize the stagnant 
water 

• Extend their use to large bodies of water. 
• Testing and verification of the proposed technology, 
• Measurement of water parameters before and after 

treatment. 
 

Experimental equipment will be tested on lakes near 
Kosice. Disposal of cyanobacteria will be conducted in the 
following stages: 

 
• Radical operation electrolytic depth electrodes. 
• Surface floated collection of cyanobacteria levels. 
• Installation of equipment to float a separate power adapter. 

 
These devices will be installed a long time on the water 

surface. With photovoltaic cells will be energy self-sufficient, 
thereby reducing energy consumption. These simple devices 
and their applicability will bring positive impact on aquatic 
ecosystems, human health and improve the hygienic condition 
of water bodies. Make and try out of equipment for more lakes 
are considerably expensive and especially for long term 
application Achieved effects are by [2] promising and waters 
itself seems uninfected as with the other technologies (mainly 
chemical treatment), which are also expensive. 

The advantage of offered solution is also wide applicability 
of such equipment on full territory of the European Union, 
because there are a lot of listed troubleshooting standing 
waters. Project is for all that centered on development and 
examining of floating equipment with electrolytic device and 
also in hanging carrier for standing water which takes only a 
few hectares (ha). For more contaminated water we could use 
several equipment in parallel. 

Works on the research project are planned into two phases. 
In the first phase the verification of effects of the equipment, 
this was developed on the Department of Environmental 
Science in Technical University of Kosice. The second phase 
is oriented on the development, production and verification of 
the floating equipment on the seasonal decreasing of 
cyanobacteria appearance and paralyzing of them in the 
standing waters. From the environmental point of view is the 
project an investment to the sustainable development. It has 
potential to improve the water quality and contribution to the 
development of the science and technology. 

V.   INFRASTRUCTURE FOR DEVELOPMENT OF THE EQUIPMENT 
Technical infrastructure of the Department for the needs of 

project consists of technical equipment, which mostly consists 
of patented design of special electrodes, measuring technique 
to determine water-quality parameters and last but not least it 
consists of the software package to verify the operating 
complex in experiments. The cost of infrastructure will serve 
as the basis of scientific research and the educational structure 
of the newly formed activities, particularly for science and 
education center and also as the field for laboratory 
experiments. The laboratory should cover following activities: 
Construction activity and Laboratory activity. 

First activity is provided by designers of mechanical and 
electrical equipments on the 3 major computer units in 2D and 
3D designs with the possibility of visualizing the proposed 
solutions. A color plotter is also a part of the workplace and it 
is used for printing the documentation and the brochures of 
existing project. The office places with a minimum floor area 
of 20 m2 are necessary.  Laboratory measurements will focus 
on the microscopic monitoring of cyanobacteria vitality before 
and after the experimental treatment, including the 
possibilities of making high-quality digital images on a 
microscope with magnification up to 1000 times of spotted 
object.  
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