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Sorption of micropollutants

Sorbed concentration:

Covpeg = Kq+SS - C

sorbed soluble

K4 = Sorption coefficient [I/gSS]
SS = Suspended solids or sludge production [g/l]

Sorbed fraction:

Csorbed _ Kd .SS

Csoluble + Csorbed 1+ Kd'SS
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Sorption of micropollutants on activated sludge
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Comparison of elimination in

MBR, biofilter and conventional plant
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Most compounds:
a) different treatment, comparable removal
b) only partially removed \ Publishing
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Test degradation in lab
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Batch experiment with

Ibuprofen
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Modelling removal in the second biological step
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Removal of atenolol and psychoactive drugs
In WWTP Frankfurt
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Biological transformation
Example: Codeine

 used as analgesic and cough supressant

« most widely used opiate in the world

« opium contains 0.2 to 6% codeine

« mainly produced from morphine by
methylation of the hydroxy group at the
aromatic ring

up to 90% is removed in WWTPs by
primary degradation

formation of
transformation products
(TPs) ?

capsule of the opium

poppy (Papaver
somniferum L.).



http://en.wikipedia.org/wiki/File:Slaapbol_R0017601.JPG
http://en.wikipedia.org/wiki/File:Cough_medicine.jpg
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TP 314, m/z 313 TP 332, m/z 331 TP 316, m/z 315

Codeine

TP 300 (1), m/z 299 TP 264, m/z 263 TP 302, m/z 301

In most cases basic structure unchanged

typical reactions observed:
* double bond shift
 hydroxylation

» demethylation
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lopromide: potential aerobic degradation pathways

reaction I/ll: oxidation prim./sek. hydroxyl moieties
reaction lll: cleavage of amide-methylen bond

reaction IV: oxidative decarboxylation
reaction V: deacetylation
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Source: Schulz et al. (2008) ES&T
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Transformation products (TPs) of lopromide
In WWTP Frankfurt
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Transformation of iodinated contrast media
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Diclofenac: predicted concentrations in Swiss surface waters based on the

dilution factor (environmental quality standard: 0.1 pg/L)
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Conclusions

» Sorption to sludge: relevant for few compounds

» Degradation achieves only partial removal
= First order kinetic does not always fit

*» Transformation products of similar chemical
structure often formed

« Does elimination result in detoxification?
= Wetlands achieve little micropollutant removal

* Environmental concentrations: estimation
based on consumption and dilution

= |dentify spots for advanced treatment
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