FIUUN V CENTRE FOR
REN | > 'ECOLOGICAL
RESEARCH

i

S H I F s DANUBE REGION
YETEWM 17 8 2
BUDAPESTI MUSZAKI HUNGARIAN INSTITUTE i th h Di )
£S GAZDASAGTUDOMANYI EGYETEM FOR FORENSIC SCIENCES Prosperity through Diversity

Epitdmérnoki Kar - épitémérnoki képzés 1782 6ta

Vizépitési és Vizgazdilkoddsi Tanszék

Microplastic concentration in the Danube River,

Hungary

Davaakhuu Tserendorj'23, Sirat Sandil'23, Tamas Mireisz*5, Agnes Karolys, Szalai Rita®
Sandor Baranya3’, and Gyula Zaray'3

1Centre for Ecological Research, 2 Lithosphere Fluid Research Lab (LRG), E6tvos Lorand University 3 National Laboratory for Water Science and Water Security,
Centre for Ecological Research, “Metropolitan Waterworks, *Doctoral School of Environmental Sciences, E6tvos Lorand University, ®Hungarian Institute for Forensic
Sciences,’BME Budapest university of technology and economics,

*davaakhuu.tserendorj@ecolres.hu

Conference on Microplastics in drinking water — from source to tap 3 October, 2024


mailto:*davaakhuu.tserendorj@ecolres.hu

Introduction

| Case study

Methods

Results I Summary

153dvans

o
9

=

Q

O .-
(=
Z
=,
< :
udake:

| Vizmavek.
“fpudapesti Kozponti..
i = \ \ 4
; / i S x \/ecsés\
e \, L A\ oy o7 xxii
= k_-::cm 5 1 N /ol
7 ~~_Google X //

Location of sampling campaign
in 2023

1. Green-Island

2. Effluent

Ikm

3. Downstream
cross-section

1. Green Island

From April to November (monthly&daily)
Sampling by pump and sieves

Fractions: 70-150 um and >150 pum
\Volume: 0.09-1.62 m3

2. WWTP effluent

From February & April

Effluent sampling by pump and sieves (Pore
size > 63 um)

\Volume: 135 L

3. Downstream — cross section

Sampling by pump and sieves

Cross sections (Left, middle and right bank)
Fractions: 70-150 um and >150 pum

\Volume: 0.54 m3 1/7



[ Introduction I Case study

Laboratory analysis =~ Reds [ suwmmay

Step 1. Removal of organic matter

Empty filter

Glass fibre filter: pore size 0.7 um

Step 2. Characterization & quantification (5- 5000 pm)

: : . . : . m su e peﬂl I
Visual inspection using stereomicrodcope with,| | | Ihati

After f|It

ration

Ste

Prior the treatmen
After treatment

H,O, 30%, 30 ml for
7 days
(Nuella et al., 2014).

After removal of organi matter

p 3. Identification of chemical composition- FT-IR
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Introduction

Case study Laboratory analysis

Concentration of total solid particles/L and petroleum-based particles/L

[ Total collected particles/L [_] Petroluem-based particles/L|

Total collected particles/L
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Petroluem-based = plastics 0.7

- 0.6

- 0.5

mmr 2 mr mﬂﬂrﬂ

PEEES .
April May July August November

q/s9oed paseg-wan|onad

Petroluem-based = Synthetic polymers

0.02 — 0.6 petroleum-based particles/L

Results | - Green Island Summary
Chemical compositions
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- Fibers were dominant in all sampling campaign as well as on different days and in different sieve mesh sizes.



Introduction | Casestudy | Laboratory analysis _W

Concentration of total solid particles/L and petroleum-based particles/L

[_]Total collected particles/LL__] Petroluem-based particles/L|

Chemical composition
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Percentage, %
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0.5 - 1.1 petroleum-based particles/L
47
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Introduction Case study I Laboratory analysis Resu ItS I I I Downstream Summary
Concentration of total petroleum-based particles/L _
Left blank Middle blank rigtbiank ~ 0.01 — 0.1 petroleum-based particles/L
Surface H 7 b
150 um
Surface ~ —— . T 70um
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\E polyester] | polypropylenel | polyethylene]  |acrylici | polystrene] | polyether urathane] | resin| 'nylon| | polyvinyll ] others\
SURFACE 32% 16% 37% 59 11% 86% 50652946 79% 16% bog ~0Um
SURFACE 55% 23% 5% 15% 3% 71% 7%  21% 59% 17% 20%12% 504 p 7Oum
&
9 MIDDLE 75% 11% | 11%4% 36% 39% 79%4% 14% 86% 79 /é% 150um
o
= 5
) MIDDLE [ec 15% | 7%4% 71% 14% | 14% 7% 15% (|8%| 70um
BOTTOM 40% 40% 20% 64% 4%% 14% 4%11% 66% 10%3%7 0/#0 7 Y@B% 150 um
BOTTOM 79% 7% 7% (7% 63% 13% | 19% 6% 50% 33% 17% | 70um
0 20 40 60 80 00, 0 4 e 8 10 20 4 6 8 100 SI7

Parcentande 04



Introduction I Case study I Laboratory analysis Results Take home message

Microplastic concentrations (MPs)/L & 1 Green-|sl

Ranged between 0.02 to 0.6 MPs/L
>70-150 um 0.03 MPs/L
> 150 um 0.09 MPs/L

| Cellulose - based [[1] Petroluem - based Inorganic|

Green Island

Ranged between 0.5 1.1 MPs/L in
> 63 um (Tserendorj et al., 2024)

WWTP

Downstream

L e
0 20 40 60 80 100

Percentage, %

Ranged between 0.01 - 0.1 MPs/L & w N
>70-150 um 0.03 MPs/L N 3. Downstream
> 150 um 0.04 MPs/L @ cross-section
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