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Motivation

@issolved organic matter from different sourcesD

Fig. 1 Sketch of the emission of TRWP into aquatic systems.

Adsorption of trace elements may be influenced by DOM.

* tire and road wear particles (TRWP) are a major source of microplastics in the environment
» TRWP estimated to make up to 30% of MP emissions !

« upto 20 % of TRWP are emitted into German surface waters per year 2]
» main entry paths: surface runoff and sewerage [

« adsorption of heavy metals on TRWP have been observed for Cr, Ni, Zn, Cd, Pb [3-3]
> this adsorption could lead to a potential deterioration of the chemical water quality !

arid s dgstboon wosewrer © I major rivers experience a change in composition and quality of dissolved organic matter °!
» dissolved organic matter (DOM) complexation of heavy metals is dependent on its quality 7]

=» This study Iinvestigated influence of different on the adsorption of heavy metals

Materials and Methods

16.7 mg “real world” tire materials (TRWP+RS) weighed into glassware

1 L filtered water samples (0.2 um) from different sources (s. Fig
samples shaken for 24 h on a shaking device (150 min)

filtration of the TRWP+RS samples (0.2 um), subsequent drying,

2)

digestion in microwave (reverse aqua regia, V(HNO,):V(HCI) = 3:1) and

heavy metal determination via ICP-MS/MS

 characteristics of
2D fluorescence

measured by

X « DOM derived from household
CP-MSIMS wastewater (treated and untreated),
and algal blooms

Results

Tab. 1 Relative change in heavy metal content (Cr, Ni, Cu, Zn, Cd, Pb) for TRWP+RS/t (highway tunnel) and
TRWP+RS/k (kart track) after adsorption experiment (24 h) with water samples exhibiting different DOM charac-
teristics. Getamej (upstream Yereyan), Yerevanyan Lake (algal bloom), Ghukasavan (downstream inflow WWTP
Yerevan, protein-like substances), WWTP Gerwisch, (Germany ,treated wastewater), Rote Mulde (Germany, humic
substances), Freiberger Mulde (Germany, elevated heavy metal concentrations).
Light green: > 10 %; green > 20 %; light red: < —-10 %; red: < —-20 %.
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Fig. 2 Sampling sites in Germany and Armenia. Maps created using QGIS.

TRWP+RS/t (highway tunnel, 22 % rubber content) Cr Ni Cu Zn Cd Pb /[r)n(z:jC/:L
Getamej (upstream Yerevan, Armenia) 03% -17% -95% - -10% 24% 4.16
Yerevanyan Lake (Yerevan, Armenia) 415% -18% -15% -20% 10% 00% 104
Ghukasavan (downstream WWTP Yerevan, Armenia) 12 % 00% 14 % 29.7
WWTP Gerwisch (Magdeburg, Germany) 10 % -10% -18% 14.5
Rote Mulde (Grunbach, Germany) 33 % —20 % - 21.9
WWTP Gerwisch + heavy metal standard 6.6% -50%[-18% -11% 490% 29 % 14.5
Rote Mulde + heavy metal standard 34% 33%

Freiberger Mulde 94% O05% -13% 20% 1100% 3.6% 5.01
TRWP+RS/k (kart track, 72 % rubber content) Cr NI Cu Zn Cd

Getamej (upstream Yerevan, Armenia) 26% -83% 91% -64% -15%

Yerevanyan Lake (Yerevan, Armenia) 21% 28% 36% -13% 15%

WWTP Gerwisch + heavy metal standard 66 % 86 % 11% -7.0% 100 %
Rote Mulde + heavy metal standard 63% 6/ % -12% -55% 7.7% -
Freiberger Mulde 63% 41% -6.7% -20% 220% -1/ %

Ghukasavan (downstream WWTP Yerevan, Armenia) 56 % 25% 16% -10% 0.0% -10%

WWTP Gerwisch (Magdeburg, Germany)
Rote Mulde (Grunbach, Germany)

Conclusion

wastewater inflow into River Hrazdan mobilized Zn and
Cu from TRWP samples

adsorption of Cd and Zn to TRWP Is hindered by
originating from treated wastewater

mobilization of Cd and Zn from TRWP is possible, when
the amount of wastewater exceeds 25 % In rivers

water samples rich in show greater
mobilization potential than wastewater

no significant effects were observed for from algal
blooms In the Yerevanyan Lake

In summer or during droughts, mobilization of Cd and
Zn may be more pronounced
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Abbreviations

DOC:
DOM:
TRWP:
TRWP+RS:
WWTP:

d by

dissolved organic carbon b 8 - DB )

dissolved organic matter - . .
tire and road wear particles . o P T N
tire and road wear particles including road sediment " " gl

wastewater treatment plant
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