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Environmental risk is one of the main indicators of the impact of pollutants on the natural environment. In 

connection with this, the management of the decided to develop a web-application that would allow assess envi-

ronmental risk by the concentration of heavy metals in the soil. 
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Web-application with geoinformation module was written on ASP.NET MVC technology. According in-

ternational obligations the web-application should be open source and anyone can use provided public infor-

mation. MySQL data base management system (DBMS) is using to store large amount of data. The main 

reasons of this choice is openness of software product and DBMS performance. The aim of our work is devel-

opment web-application and integrate geoinformation module in it to show spatially distributed information on 

the interactive map. 

To reach main goal we should complete a number of tasks. They are: 1) design database; 2) develop user in-

terface; 3) use leafletjs API to show spatially distributed information; 4) develop administrative and user parts of 

this geoinformation module. 

These tasks are solved: frontend part by using leafletjs API, HTML, CSS and ECMAScript programming 

language with it’s different frameworks; backend part by using ASP.NET technology and C# programming lan-

guage; storage access part by using DBMS MySQL and SQL programming language. 
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This paper focuses on the study the possibility of phosphogypsum and sewage sludge utilization in the bio-

based technologies for nutrients recovery. The disparate areas under the heading of by-products and bio-based 

products was linked via life cycle analysis approach. The integrated biotechnological solutions for using and pro-

cessing of secondary resources include research on biogas purification in bio-desulfurization sys-tem with bio-

methane and bio-sulfur production.  
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Currently, the actual energetic waste utilization rate is significantly lower than possible, even though it 

would promote the diversification of available energy sources and could also play an important role in the land-

scape development. Furthermore, a considerable amount of artificial fertilizers and irrigation water could be 

saved with the utilization of the sewage sludge digested. Thus, the important task is detoxification organic wastes, 

such as sewage sludge. 

Phosphogypsum (PG) is the other waste that requires to treatment. About 5 tons of PG are generated per ton 

of phosphoric acid production, and worldwide PG generation is estimated to be around 100 Mt per year. Current-

ly, over 50 million tons of PG were accumulated in Ukraine.  

Reduction of nutrient inputs and nutrient recycling is the one of priorities in HELCOM chairmanship 2018-

2020. While the nutrient recycling strategy is expected to be a tool to tackle particularly diffuse sources, it is also 

important to look for opportunities in the present point sources and especially in cases where results can be 

achieved quickly and cost-effectively [1].  

The Figure 1 below schematically shows how the disparate areas under the heading of by-products and bio-

based products can be linked via life cycle analysis approach. 
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Fig. 1. Life cycle approach to bio-based solutions  

for processing of secondary resources  

 

The research is based on the use of municipal 

sewage sludge as carbon substrates and PG as source 

of nutrients and microelements for cultivated useful 

groups of microorganisms for bio-fuels and bio-based 

products. The integrated biotechnological solutions for 

using and processing of secondary resources include 

research on biogas purification in bio-desulfurization 

system with biomethane and bio-sulfur production [2]. 

The highlight of research is as follows: 

– biochemical and mathematical formalization 

based on the optimization criteria of wastes bio-

conversion; 

– determination of the values of the process con-

stants taking into account the influence of the biotic 

component of ecosystem; 

– development of the synergetic patterns of the 

influence of phosphogypsum and sewage sludge as 

a secondary resources on ecosystem components. 

Besides phosphogypsum and sewage sludge can be useful for the extending feedstock basis for the lactic ac-

id fermentation under biopolymers production. They can be useful as cheap carbon sources for fermentation pro-

cesses and the additional nutrients are important as well in view of an economic feasible entire process.  
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The article describes main parts of MASHA (Mass Analyzer of Super Heavy Atoms) facility, chemistry of 

superheavy elements such as Hg and Rn, main results of completed calibration. 
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The MASHA setup designed as the mass-separator with the resolving power of about 1700, which allows 

mass identification of super heavy nuclides is described and the same time to detect their alpha decay and sponta-

neous fission. Based on the beam line of Cyclotron U-400M. Constructed as the mass-spectrometer in a large va-

riety of masses (from 1 to 450 (in theory) a.m.u.). 

The hot catcher system uses the block of rotating targets, assembled into cassettes. The idea to use rotating 

target instead stationary are larger surface of target material and better heat distribution.  

The disc rotated at the frequency of 25 Hz via Siemens electric engine. Heater is a block which represents 

thermally expanded graphite heated directly by electric current. This removes the heating losses and irregularity 

of the heating. The division foil is made from thin graphite foil in connection to its thermal reliability in compari-

son to previously used titanium foil. 


