-

View metadata, citation and similar papers at core.ac.uk brought to you byff CORE

provided by Online Research Database In Technology

Technical University of Denmark DTU
>

Diurnal patterns and removal of selected elements in two Norwegian wastewater
treatment plants with primary treatment

Farkas, Julia; Polesel, Fabio; Kjos, Marianne; Booth, Andy M.

Publication date:
2017

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Farkas, J., Polesel, F., Kjos, M., & Booth, A. M. (2017). Diurnal patterns and removal of selected elements in two
Norwegian wastewater treatment plants with primary treatment.

DTU Library
Technical Information Center of Denmark

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


https://core.ac.uk/display/158595855?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/diurnal-patterns-and-removal-of-selected-elements-in-two-norwegian-wastewater-treatment-plants-with-primary-treatment(00e1d5ac-ce85-423f-9fc2-76f020d666b5).html

Diurnal patterns and removal of selected elements in two
Norwegian wastewater treatment plants with primary treatment

Julia Farkas®, Fabio Polesel?, Marianne Kjos®, Andy M. Booth*

!SINTEF Ocean, Trondheim, Norway
’DTU Environment, Technical University of Denmark, Kgs. Lyngby, Denmark
*SINTEF Materials and Chemistry, Trondheim, Norway
E-mail contact: andy.booth@sintef.no

Keywords: elements, wastewater treatment, removal, diurnal variations, size fractions

Discharges from wastewater treatment plants (WWTPSs) are a source for pollutants to the environment. Here
we studied influent patterns and removal of selected elements in two full-scale WWTPs, Ladehammeren
(LARA) and Hgvringen (HZRA) in Trondheim, Norway. Both WWTPs have significant industrial loading
contributions (up to 40% in LARA), employ preliminary and primary treatment steps, including chemically
aided flocculation (CIFeO4S/polyamine in LARA, polyacrylamide in HORA), and discharge directly into
Trondheimsfjord. In a 7 day sampling campaign, 24 h composite samples of influent and effluent wastewater,
as well as sludge samples, were taken to determine influent concentrations and removal of Al, P, S, Cr, Fe,
Ni, Cu, Zn, As, Cd and Pd. To study release patterns and gain information about potential sources, diurnal
variations of elemental concentrations were determined and modelled in 8 h composite samples of raw
influent wastewater from morning, evening and night discharges.

Element concentrations in 24 h composite influent samples were highest for S>P and Al and lowest for
Cd<As<Cr and Pd. Concentrations of Al, P, Cr, Cu and Cd were higher in HORA than LARA, with Fe
loadings being approximately double. Removal efficiencies varied between the analysed elements, and were
highest for Al (86%), P (74%) and Cu (57%) in LARA, which utilises both inorganic and organic flocculants.
In contrast, removal rates were below <50% for P, Cu and S in HORA. However, in LARA, concentrations of
Fe, Ni and S were significantly higher in the treated effluent compared to the raw influent, deriving from the
use of inorganic flocculant. This was also reflected in Fe and S concentrations in treated sludge.

Elemental concentrations in 8 h composite samples mostly followed general diurnal discharge patterns, with
higher concentrations in mornings and evenings and lower concentrations at night. In HGRA, concentrations
of most elements further correlated well with total suspended solid concentrations (TSS), with the strongest
correlations observed for P, S and Cu (R2>0.9). Correlations with TSS were less pronounced in LARA, and
were weakest for Pb, Fe and Cu (R2<0.6), which can be potentially attributed to the higher industrial loading
contributions in LARA. Enrichment factors were high for P>Cu>Zn>Cd>As, and were still above 10 for Cr
and Ni in biosolids, indicating anthropogenic sources for these elements. Several elements also occurred as
nano- and micron-sized particles.
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