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Introduction 
 

 Small rivers are the initial link of the river network, and 

any changes in their regime are undoubtedly reflected throughout 

the hydrographic chain. Therefore, the current problem of modern 

hydrochemistry and hydroecology is the assessment of 

anthropogenic load on small rivers.  

 

 The main sources of pollution of reservoirs are industrial 

and household effluents, with which pesticides, heavy metal ions, 

etc. are getting into the reservoirs in increasing quantities. Heavy 

metals belong to the class of conservative contaminants that are 

not used or decomposed during migration on trophic chains, have 

mutagenic and toxic effect, significantly reduce the intensity of 

biochemical processes in aquatic organisms. Some abiotic factors 

such as changes in acidity, mineralization or water temperature are 

not less dangerous for the life of hydrobionts.  



is to determine the hydrochemical parameters of the river Seret 

water and the features of the accumulation of heavy metals with 

bivalve molluscs Unio pictorum L. to predict the chemical 

contamination of the reservoir in the near future. 

The purpose of this work  



The Seret River is the left tributary of the Dniester that flows through the 

Ternopil Oblast of Ukraine. Its length is 242 km; the basin covers some 

3900 km2. The towns of Ternopil, Terebovlia and Chortkiv sit along the river's 

banks.  

Fig. 1. The main catchments of rivers on the territory of Ukraine 



Fig. 2. Ternopil Pond 

Ternopil Pond, a reservoir set in the center of Ternopil created in the place of 

swamps on the river Seret. Today Ternopil pond is surrounded by a park. It is 

a favourite walking place of residents and visitors of the city. 



Material and methods of the research 

• Water samples for the study were collected in spring (April) and 

summer (July) from the Seret River at two points: above and 

below Ternopil city, which gives an opportunity to estimate the 

level of anthropogenic pressure and chemical pollution of the 

river.  

 

• The determination of hydrochemical parameters and the 

content of heavy metals were carried out by conventional 

methods.  

 

• For studies of metal content and enzyme activity in bivalve 

mollusc Unio pictorum L., we selected the liver and used 

standard techniques. 

 

• Statistical processing of the obtained data was performed using 

the “Microsoft Excel” package. Prediction of metal content for 

the near future was performed using a prediction technique 

based on Markov chain theory and modern information systems 

such as Matlab. 



1. Analysis of general chemical indicators  

of water quality 

Table 1  

Separate hydrochemical parameters of the river Seret (M±m, n=4) 



2. Gross metal content in the water of the Seret River 

Table 2  

Total metal content in the Seret River water (M±m, n=5) 

 

        An increase in the concentration of metals (Mn, Cu and Pb) in the summer 

below Ternopil may be caused by the discharge of insufficiently treated 

wastewater.  

 

        The series of concentrations of metals in the water of the Seret River is as 

follows manganese → zinc → plumbum → cadmium → copper. 



3. Features of metal accumulation by molluscs 

Table 3  

The content of metals in the liver of the bivalve mollusc  

Unio pictorum L. (mg / kg of wet tissue) 

Table 4   

Metal bioaccumulation coefficients by bivalve mollusc  

Unio pictorum L. 



4. Prediction of bioaccumulation of metals by 

economic and mathematical modelling methods 

Fig.1. Visualization of modeling of metal bioaccumulation 

coefficients based on Markov processes in Matlab software 



Table 5  

The results of predicting the bioaccumulation of metals are 

implemented in Matlab 



 The chemical composition of the river Seret waters formed by the influence 

of a number of factors, but seasonal and anthropogenic factors play a 

dominant role. In the spring season, a number of hydrochemical indicators 

(pH, water hardness, concentrations of ΝΟ2
-, ΝН4

+, Сl- and ions metals) have 

lower values than the summer, which is primarily due to the increase in water 

level (spring flood). 

 

 An increase in the concentration of metals (Mn, Cu and Pb) in the summer 

below Ternopil may be caused by the discharge of insufficiently treated 

wastewater. The series of concentrations of metals in the water of the Seret 

River is as follows Mn → Zn → Pb → Cd → Cu. 

 

 The accumulation of mollusks of heavy metal ions depends on the physical 

and chemical characteristics of the environment of the aquatic environment. 

In general, the series of accumulation of metals in the tissues of molluscs 

Unio pictorum L. has the form Zn → Mn → Cu → Pb → Cd, and the 

coefficients of bioaccumulation of heavy metals have the following form Zn> 

Cu> Mn> Cd> Pb. 

 

 Using the economic-mathematical modelling tools and statistical methods 

made it possible to identify correlations between the studied indicators and to 

forecast the status of water pollution in the near future. 

Conclusions 



https://geology-dnu.dp.ua/index.php/GG/article/view/837 
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Express Soil Test 

Determination of soil composition and 

chemical properties by potentiometric 

methods. 

ESTC conducts chemical analysis of 

soil in the field. Based on the obtained 

data, farmers have the opportunity to 

test the feasibility and effectiveness of 

experimental fertilizers and as a result 

increase yields significantly. 

Nadiia Drobyk 

Entrepreneurial Lead 
Dean of Chemistry and 

Biology Faculty 

Iryna Chen 

Technical Lead 
Teacher of  Biology 

Department 

Volodymyr  

Khomenchuk 

Technical Lead 

Nataliia Kormylo 

Business Mentor 
Head of the Center for Technology  

and Innovation Support 

Halyna Humeniuk 

Technical Lead 
Teacher of  Biology 

Department 



Thank you for attention! 

Welcome for collaboration 
 

Humeniuk Halyna  

PhD Biological sciences, Associate Professor 

ORCID – https://orcid.org/0000-0002-7423-9968 

e-mail – gumenjuk@chem-bio.com.ua 

 

Khomenchuk Volodymyr  

PhD Biological sciences, Associate Professor 

ORCID – https://orcid.org/0000-0003-0500-6754 

e-mail – khomenchuk@tnpu.edu.ua  

 

Chen Iryna PhD Biological sciences 

ORCID – https://orcid.org/0000-0001-8208-2000 

e-mail – irynachen35@gmail.com 

https://orcid.org/0000-0002-7423-9968
https://orcid.org/0000-0002-7423-9968
https://orcid.org/0000-0002-7423-9968
https://orcid.org/0000-0002-7423-9968
https://orcid.org/0000-0002-7423-9968
https://orcid.org/0000-0002-7423-9968
https://orcid.org/0000-0002-7423-9968
https://orcid.org/0000-0002-7423-9968
https://orcid.org/0000-0002-7423-9968
https://orcid.org/0000-0002-7423-9968
https://orcid.org/0000-0002-7423-9968
https://orcid.org/0000-0002-7423-9968
mailto:gumenjuk@chem-bio.com.ua
mailto:gumenjuk@chem-bio.com.ua
mailto:gumenjuk@chem-bio.com.ua
https://orcid.org/0000-0003-0500-6754
https://orcid.org/0000-0003-0500-6754
https://orcid.org/0000-0003-0500-6754
https://orcid.org/0000-0003-0500-6754
https://orcid.org/0000-0003-0500-6754
https://orcid.org/0000-0003-0500-6754
https://orcid.org/0000-0003-0500-6754
mailto:khomenchuk@tnpu.edu.ua
https://orcid.org/0000-0001-8208-2000
https://orcid.org/0000-0001-8208-2000
https://orcid.org/0000-0001-8208-2000
https://orcid.org/0000-0001-8208-2000
https://orcid.org/0000-0001-8208-2000
https://orcid.org/0000-0001-8208-2000
https://orcid.org/0000-0001-8208-2000
mailto:irynachen35@gmail.com

