-

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

provided by Online Research Database In Technology

Technical University of Denmark DTU
oo

Modelling sorption of ciprofloxacin using the ASM-X framework — Evaluation of factors
influencing activated sludge treatment and implications on environmental risk
assessment

Polesel, Fabio; Lehnberg, Kai; Dott, Wolfgang; Trapp, Stefan; Thomas, Kevin V.; Pl6sz, Benedek G.

Publication date:
2013

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

Link back to DTU Orbit

Citation (APA):

Polesel, F., Lehnberg, K., Dott, W., Trapp, S., Thomas, K. V., & Pl6sz, B. (2013). Modelling sorption of
ciprofloxacin using the ASM-X framework — Evaluation of factors influencing activated sludge treatment and
implications on environmental risk assessment. Poster session presented at 13th Nordic Wastewater
Conference (NORDIWA), Malmd, Sweden.

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/17193914?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/modelling-sorption-of-ciprofloxacin-using-the-asmx-framework--evaluation-of-factors-influencing-activated-sludge-treatment-and-implications-on-environmental-risk-assessment(dd18c1ca-de88-40af-b148-5ab9c89b7f75).html

DTU Technical University of Denmark
oo

RHEINISCH-
WESTFALISCHE
TECHNISCHE
HOCHSCHULE
F AACHEN

oD Morsk institutt for vannforskning

Modelling sorption of ciprofloxacin using the ASM-X framework —
Evaluation of factors influencing activated sludge treatment and

iImplications on environmental risk assessment
Fabio Polesel*!, Kai Lehnberg?, Wolfgang Dott?, Stefan Trapp?!, Kevin V. Thomas?3, Benedek Gy. Plosz!3

IDepartment of Environmental Engineering, DTU, Kgs. Lyngby, Denmark; ?Institute of Hygiene and Environmental Medicine, RWTH

Aachen University, Aachen, Germany; 3Department of Ecotoxicology and Risk Assessment, NIVA, Oslo, Norway; *fabp@env.dtu.dk
1. Introduction 2. Methods
Ciprofloxacin: Case study 1) Targeted batch experiments were performed to evaluate sorption onto
« ~ 1 t/ain Nordic countries [1][2] Systematic reduction of removal activated sludge under different pH and iron salt dosing conditions using
* Highly toxic to cyanobacteria [3] of ciprofloxacin in Bekkelaget Freundlich isotherms.
« Zwitterionic (pK_ =6.16, 8.63) [4] WWTP (Oslo, Norway) [7] FeCl. _ 8
O O - = PH=30.| @ @5 @ ©p X. =K. C,.n
Tl - Hypothesis g'g’ 7-24’0 H AR /,' S Pt F {-'
Hgm Reduced elimination caused by 0 S5 f%’ié No salt &L o Dissolved
N N decrease of sorption capacity
A - 2) The Activated Sludge Model for Xenobiotics — ASM-X ([7]) was used to
| Objective of the study predict measured ciprofloxacin’s concentrations at Bekkelaget WWTP (Oslo).
Fc’_:lte In was_,te\_/vater To investigate how Freundlich parameters estimated in batch were used for ASM-X calibration.
Ciprofloxacin is mostly removed from |+ pH conditions Effluent concentrations of ciprofloxacin (C;,,, ) Could also be estimated.
sewage via sorption to activated - salt dosing for P removal R
sludge [5]. Its relatively high sorption | affect sorption of ciprofloxacin N @ e =
capacity was found to be the result of | on activated sludge by using ASM-X j> C.
electrostatic Interactions with solid | 1. Batch experiments R
matrices — e.g., cation bridging [6]. 2. Full-scale fate (ASM-X)

3. Results — pH and iron effect 4. Full-scale simulations

Cy [ng/L]

1000 - 1000 - . 1000 - . [ n ]

| E - - Anoxic (Gim) ypm—— Intermittent ciprofloxacin’s

/ :% Z% —Influent (Meas.-Sim.) ¢ Anoxic (Meas.) removal (CLI > 15 ng/L)

D p PR30 © S " B ® Aerobic (Meas.) occurred in Bekkelaget full-

g ° e O e 25000 scale  WWTP and was

¥ < et o o o oy ® associated to  sorption

¢ » pH 8.0 1000 1000 . .
o i . - o 50000 - c_leterloratlo_n [7]. | |

) A — : E ° ® Full-scale simulations using

K e gy 1™ EN ’\n patch-estimated Freundlich

-+ Maximum sorption at pH=7.4, = ol S parameters showed that pH
Cu [Mg/L] Q
5

~ Isoelectric point. Zwitterions
had highest sorption capacity  Increase of sorption by spiking

CLI

j iIncrease (> 8) was more
0000'/ o likely to have caused
O

. . .
(via bound cations on sludge) iron salts (except for anaerobic ® o o redu_c_ed removal, No
| 2 exp.), with possible complexation 000 { ___— & _— specific effect could be
« Anions (pH=12) had negligible P-); p” P | _._‘_._\_._ associated to the reduction
sorption capacity, possibly due  Redox conditions affected sorption . in salt dosing (usually
to repulsion to sludge [8] only In the presence of iron 0 1 2 3 occurring in night hours).

Time elapsed (d)

6. Conclusions

5. Implications for risk assessment

1400

PECs (*) of ciprofloxacin,  When present as zwitterion in solution, ciprofloxacin was found to
1200 - calculated by using a sorb at a higher extent as compared to other ionic species. Presence
oo dilution factor DF=10, of iron salts increased sorption extent under aerobic and anoxic
varied of a factor of ~ 3 conditions.
% 08 over the sampling period, * Full-scale simulations with ASM-X associated the intermittent removal
& s as a result of changes In of ciprofloxacin in activated sludge to a pH increase in the biological
- sorption capacity. reactors, rather than to the reduction in iron salt dosing regimes.
%91 PEC/PNEC | In general, PECs were 2 + Predicted environmental concentrations (PECs) of ciprofloxacin had
_ =91-261| orders of magnitude evident time variations, as a result of dynamic loading and
v I (>>1) higher than PNECs. A operational conditions typical to WWTPs. Potentially high risk, due to
——————————————————————————— | - - - : : . . .
o7 0s : s : ) . Sltuation of potentially high PECs of ciprofloxacin, was associated to the water bodies,
Time elapsed (d) high risk was therefore receiving Bekkelaget WWTP effluent.
* Additional notes Identified for Bekkelaget, References: [5] Golet EM, Xifra I, Siegrist H, Alder AC, Giger W, 2003.
__________ _ with regard to release of [1] Grung M, Kallgvist T, Sakshaug S, Skurtveit S, Thomas KV, Environ Sci Technol 37:3243-3249.
I I : f . Simil 2008. Ecotox Environ Safe 71:328-340. [6] Tolls J, 2001. Environ Sci Technol, 35,:3397-3406.
PEC = C_iproert / DF i PNEC=5ng/L |, ciprofioxacin. imiiar [2] www.medstat.dk. [7] Plész BG, Leknes H, Thomas KV, 2010. Environ Sci
e e e === evidences were obtained [3] Halling-Serensen B, Holten Litzhgft HC, Andersen HR, Technol 44:734-742.
Predicted Environmental Predicted Non-Effect Ingerslev F, 2000. J Antimicrob Chemoth 46:53-58. [8] Franco A, Trapp S, 2008. Environ Toxicol Chem 27: 1995-
Concentration Concentration by [1] [4] Kimmerer K, 2009. Chemosphere 75:417-434. 2004
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