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Tisza river sediments The Carpathians are important for forming water resources, and air flows in 
Central and Eastern Europe. Their ecological condition is essential for the well-being of the population of 
the Eurocarpathian region; 

R. Tisza - a vital waterway of the Eurocarpathian region. It is formed by water runoff from Transcar-
pathia (Ukraine), Slovakia, Hungary, and Romania.  

   Conclusions: 

 

Gamma-neutron activation analysis of samples of bottom 
sediments of the Tisza river basin, mass - 628 g 

                    a)                                                                 b)       

Sampling scheme of the bottom sediments of the sources of the Tisza River: a) their 
geographical location, b) the height of the sampling points above sea level. The inequality 
interval between sampling points has complied.  
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                    a)                                                          b)                                             с)  

Spatial distribution of radionuclide content in sediments along the Tisza River: a) relative content 
of uranium / thorium series components, r = 214Bi/212Pb; b) - content of 40K, and man-made 137Cs, 
all in Bq/kg  

Structure of work: selection of the object of rsearch, the scheme of sampling, and low background 
measurements: 

Map of the distribution of the total activity of 
natural GAN (except 40K) in the bottom sedi-

ments of the Tisza river basin 

 аccelerated electron energy within the 1–
25 MeV range; 

 

 electron currents up to 50 mA; 

 

 Ta-, Be-, U-, Pb- based gamma-neutron 
convertors, “neutron-stop” blocks to pro-
duce the intense fields of electron, g and 
neutron radiation for the g- and photo 
neutron activation methods 

The experimental equipment: electron accelerator Microtron M-30:  

 
 

а) b) 
The results of statistical analysis of radiological indicators of the Tisza River sediments: а) Dendrograms of 

cluster analysis assess the statistical proximity of sampling points along the Tisza riverbed by radionuclides 

of the U / Th series. A lower value of the aggregation parameter indicates a greater degree of statistical 

proximity to the sampling points.; b) - 2D graphs of factor loads, demonstrating the different nature of the 

statistical grouping of radionuclides of natural and artificial origin in the silt of the Tisza River when choosing 

two factors scheme with the weight of factors 1 with 59% and other 17.3% 

The following were 
studied: 

 gamma-active radionuclides 
(GAS) to characterize global / 
local factors: 

Global GAN, U-Th compo-
nents: 

•
238

U series: 
226

Ra, 
214

Pb, 
214

Bi; 
•

232
Th series: 

228
Ac, 

212
Pb, 

212
Bi, 

208
Tl; 

•
40

K; 
Technogenic GAN: 

137
Cs. 

 
 
Sampling procedure: 
 
 distances between 

sample points were 5-20 
km along the river-bed; 

 changes of altitude – 
200-400 m. 

                    a)                                                                 b)       

The low-background gamma – spectrometry measurements:a) HP Ge 150 sm3 detector,  

b) examples of the gamma spectrum with - and without protection 

What do we know about the Tisza  

River? 

 The Tisza is a river, the largest left tributary of the 
Danube (Black Sea basin). 

 It begins in the upper reaches of the Ukrainian 
Carpathians (Transcarpathian region). 

 The main part of the Tisza River runoff is formed on 
the territory of four states: Romania - 51%, Ukraine - 
25.6%, Hungary - 10%, and Slovakia - 13.4% 

 Length - 966 km (within Ukraine - 201 km). 

Ukrainian Carpathians: an important beginning of the 
Tisza River! 

 The Tisza River is formed by the confluence of the 
Black Tisza and White Tisza 4 km above the city of 
Rakhiv; 

The territory of Ukraine contains the upper, primarily 

right-bank part of the Tisza basin, which lies on the 

southwestern slopes of the Ukrainian Carpathians and the 

Transcarpathian lowlands . 

• Tisza river sediments - an important marker of the ecological condition of the water basin and 
drainage areas of the Tisza river; the content and distribution of radionuclides of natural (U/Th/K) 
and technogenic origin were studied. 

• Sample sampling scheme: sources of the Tisza River, highland and lowland regions of the 
Carpathians; 

• Low-background and gamma/neutron activation experiments on the M-30 microtron. 

• Methods of statistical cluster/factor analysis for systematization of measurement results.  

 Stages of work: 
 Sampling procedure; 
 Low- background measurements; 
 Nuclear-activation experiments on the M-30 microtron; 
 Statistical analysis.  


