














5. Removal of Pharmaceuticals, Drugs and Hormones
5.1 How efficiency is assessed in Germany and Switzerland German and Swiss practice assesses the quaternary stage using a set of indicator 

substances (e.g. diclofenac, carbamazepine, metoprolol, citalopram, clarithromycin, benzotriazole, candesartan, irbesartan, and others) — the statutory 

target is an average reduction of at least 80% across the monitored substances. Ozone splits reactive substances very well (diclofenac, carbamazepine 

above 95%), while less reactive substances (benzotriazole, metoprolol, candesartan, irbesartan) rely on further polishing by the downstream activated 

carbon (a further 70–95%).

⚠ EXTERNAL SOURCE – TO VERIFY: German/Swiss methodologies (DWA, KomS-BW) and full-scale data from Weißenburg — external sources, 

recommended to verify against the primary publication.

5.2 Weaker points of ozonation

Antibiotics: clarithromycin is among the most problematic substances for ozonation lines — at Weißenburg combined efficiency (ozone + 

BAC/sand filter) averages only 64–65%. Ozone also chemically converts clarithromycin into the metabolite clarithromycin N-oxide, which only the 

final filter can capture. Sand and BAC filters downstream of ozonation are also reported to carry a risk of releasing antibiotic-resistant bacteria 

and resistance genes.

Hormones: estrogens react quickly with ozone, but an imperfect dose can generate partially oxidised intermediates that retain estrogenic activity 

— special bioassays (e.g. the YES assay) are therefore recommended to confirm an actual decrease in hormonal activity, not merely the 

disappearance of the parent compound.














