il 8.WPGI 2024
The influence of the applied fraction on the results

of heavy metal distribution analysis in the Vistula Valley
near Kepa Gostecka

AGNIESZKA KAXMYKOW-PIWINSKA, EWA FALKOWSKA
Faculty od Geology, University of Warsaw, Warsaw, Poland
a.kalmykow-piwinska@uw.edu.pl

The problem of pollution in river valleys with trace elements has appeared in many researches, but studies on the relationship between heavy metal concentration and
the pattern of floodplain features are relatively few. They most offen concern heavy metal conceniration in the floodplain deposits depending on the distance
measured from the river channel. However, they do not provide clearresults. In most cases, in cross-sections through the river valley, the highest concentrations of heavy
metals occur in the immediate vicinity of the channel but some studies show an increase in trace element concentrations with increasing distance from the channel.
When comparing these results, it is notable that these studies were conducted on different particle fractions (0.063 mm or 1.0 mm), which undoubtedly influenced the
results.

To investigate the impact of the chosen particle fraction on the results of heavy metal distribution on the floodplain, we compared trace element concentrations (Cu,
Pb, Zn,Ni, Co, As, Sr, Cd, Cr, Ba) obtained for the 0.063 mm and 1.0 mm fractions.

1,0 mm fraction 0,063 mm fraction

For the 0,063 mm fraction, there is a noficeable
INncrease in concentrations of the majority of analyzed
heavy metals neartheriver channel.

For the 1,0 mm fraction, there is not a noticeable
INncrease Iin concentrations of the majority of
analyzed heavy metals near the river channel.
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Analysis of the mean concentration of those metals
INn the deposits of the geomorphological landforms
shows differences in the concenfrations between
the distinguished forms.

Analysis of the mean concentration of those metals in
the deposits of the geomorphological landforms
shows that the concenftrations in the contemporary
floodplain sediments are the highest.
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However, there are exceptions—Pb, Zn, Cd. For those metals, there is o However, there are exceptions — Ni, Co, Ba. For those metals, there is
noticeable increase in concentrations near the river channel, in the no noficeable connection with the distance from the channel, but
Confemporgry ﬂoodpk]in sediments. there are differences between different landformes.
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The PCA analysis for the fraction 1,0 mm The PCA analysis for the fraction 0,063 mm shows that the o[

1,0 |

shows that the concentration of Pb, Zn, Cd concentration of Ni, Co, Ba depends on the clay content
- depends on the CaCO3 content - which and (same as in the 1,0 fraction) concentratfion of those s
= was found (most often and in the highest metalsreflects the clay contentin distinguished forms. <
S 06 concentrations) Iin the contemporary The concentration of Cu, As, Sr, Cr (elements whose g,
g floodplain deposits. concenfration shows in the 0,063 mm fraction increase g
= The concenftration of the other elemenfs near the river channel which isn't visible in the 1,0 mm = clay content
depends more on environmental factors fraction) depends mostly on the Fe/Al relationship (which
ol | such as clay and organic matter contents in the fraction 0,063 mm in the contemporary floodplainis | |
B ” v > andFe/Alrelationship. higherthanitwasin 1,0 mm fraction) and CaCO3 content. i, - - " i
PCAT (74,73%) reaviBetsis e (55’742") heavy metals
o environmental factors. o environmental factors.

Conclusions:
The analysis of heavy metals concentration across theriver valley shows the differences between those conducted on the fractions 1,0 and 0,063 mm.
The concentration of heavy metals depends on the geomorphology of the river valley.
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