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Organic micropollutants
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Phenols

Pharmaceuticals

Polychlorinated
Biphenyls (PCB)

Endocrine disrupting

compounds

Personal care products
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Organic micropollutants

Commonly present in the environment (ng/L to few ug/L)

¥

= Continuous exposure of aquatic organisms

» May negatively affect aquatic organisms

4 )
How interaction of different v Toxicity
organic contaminants » v’ Bioaccumulation | =
1

could affect... v’ Bi i
9 y Biotransformation
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Biofilm as a indicator of water quality

Q<>\\Jmeric S“bs,« Characteristics of biofilm:
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/)C’Qm v" Protection from the surrounding
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L Bacteria YS‘O environment (e.g. environmental
x n
L — changes)
Biofilm v’ Facilitate nutrient availability

Fungi v" Ability to communicate and exchange

genetic material
v Capability to degrade and/or transform

organic compounds

4 _ )
* Widespread

e Abundant biomass

\. Retain organic contamlnants/

= N Source: Edwards and Kjellerup, Appl. Microbiol. Biotechnol. 97 (2013) 9909
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Objectives

» Evaluation of the accumulation of three organic contaminants (venlafaxine,

diuron and triclosan) in biofilm in mesocosm studies

» Assessment of the effect of fullerenes (C60) in the accumulation of the

organic contaminants

» Study the biotransformation of the selected organic contaminants by the
biofilm and how this process is affected by the presence of fullerenes (C60)

following a target analysis
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Experimental design

» 3 Individual batch experiments (diuron, triclosan and venlafaxine)

= Biofilm colonization period — 5 weeks

= Epilithic biofilm in glass tiles

» 12 mesocosms (3 replicates for
treatment) fill with rainwater

= EXxposure time: 72h

= Controlled temperature (£ 18 °C)

= Constant day-night cycle (12h/12h)

= Constant agitation
» Sampling: Water — each 24h
Biofilm — 72h
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Experimental design

H
Contaminant C'D/N\H/N\
(0]
Cl

Diuron: 10 pg/L
ECs, (24h) = 15 pg/L (algae)

Biofilm Biofilm +
Contaminant /@’ \Q

Fullerenes (C60) Contaminant + C60 Triclosan: 10 pg/L

EC., (48h) = 43.9 pg/L (bacteria)
EC, (48h) = 1.5-19 ug/L (algae)

H o
|
Biofilm + Biofilm +

1 pg/L C60 Contaminant + O
1 pg/L C60 Venlafaxine: 50 pg/L

EC., (96h) = 12520 ug/L (al
50 (96h) Hg/L (algae)
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Normalized concentration (%)

Results - contaminants in mesocosms water (without biofilm)
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Results - contaminants in mesocosms water (with biofilm)
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Results - Contaminants in biofilm
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Results — Biotransformation
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Results — Biotransformation
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Triclosan

2,4-Dichlorophenol

Cl
OH
0
0 0 Cl OH
Cl Cl 0
Methyl-triclosan “
ol o 4-Chlorocathecol

Triclosan-O-sulfate

’-..
e

» Optimization of a GC-MS/MS methodology for the analysis [B

of triclosan TPs

ICCE 2017 — 16™ INTERNATIONAL CONFERENCE ON CHEMISTRY AND THE ENVIRONMENT
OSLO, NORWAY




Final considerations

Accumulation

~

> Accumulation in biofilm: Venlafaxine > Diuron > Triclosan

» The presence of fullerenes (C60) did not affect the accumulation of

venlafaxine, but there was a slightly decrease for diuron and triclosan

J

Biotransformation

/> The presence of fullerenes have an impact in the transformation products}
the selected compounds
» Possible reasons:

- Different impact of fullerenes (C60) in the biotransformation pathways

\ - And/or adsorption of transformation products to fullerenes (C60) /

The presence of fullerenes may affect the accumulation and

biotransformation of organic contaminants.

ICCE 2017 — 16™ INTERNATIONAL CONFERENCE ON CHEMISTRY AND THE ENVIRONMENT
OSLO, NORWAY




Nano particles and Microplastics

Small particles with huge effects?
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