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Pharmaceutical consumption in Slovakia

Pharmaceutical consumption 2015 - 2024 Pharmaceutical consumption in 2024
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Pharmaceuticals on WWTP
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Pharmaceuticals in
sewage sludge

Spisska Nova Ves

O

Slovakia |

Bratislava Senec

_(DNV) O

V- Bratislava
“[(central)

Komarno

. Number of Sum of
Typ of sludge Production | Dry identified harmaceutical
WWTP ypP ore v . 9 of sludge | matter . P v .
stabilisation pharmaceuvuticals| conceniration
ton TS/year (%)

CWWTP Bratislava 440 000 anaerobic 6650 29.6 43 7460
Bratislava DNV 45 000 anaerobic 400 22.0 40 11800
35000 anaerobic 450 15.3 36 4870

Senec 22 500 aerobic 200 18.9 45 11300

Spisskd N.Ves 50 000 aerobic 400 23.0
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Pharmaceuticals in sewage sludge

e analysed 93 I T
pharmaceuticals il ][
* 41 pharmaceuticals <LOQ
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e 25 pharmaceuticals
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Pharmaceuticals in sewage sludge

* type of stabilisation influences
amount of pharmaceuticals

N aerobic stabilisation

* Telmisartan (1950 vs. 651 ng/g DM)
* Sertraline (800 vs. 377 ng/g DM)
* Azithromycin (292 vs. 60 ng/g DM)

* I anaerobic stabilisation

* Fexofenadine (3440 vs. 686 ng/g DM)
* Citalopram (593 vs. 358 ng/g DM)
e THC-COOH (196 vs. 33 ng/g DM)

Projection of the variables on the factor-plane ( 1 x 2)
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Desorption of pharmaceuticals from sewage sludge

Sludge after anaerobic stabilisation Sludge after aerobic stabilisation
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Desorption of pharmaceuticals from sewage sludge
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* desorption occurred under
each investigated pH
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controlled conditions:
* +treated sludge in higher quality
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Thermal decomposition of sewage sludge
+ 8 WWTP with

anaerobic KE T BB NR PP DNV TN PN

stabilisation of sum of pharmaceuticals ng/g DM
sewage sludge

* thermally
treated sewage
sludge after

untreated 2500 1800 2100 3500 2700 2900 3900 2300

80°C 590 350 450 510 480 670 640 420

dewatering from 105°C 380 300 410 420 530 270 440 310
the WWTP -
temperature: 250°C 29 26 69 99 1.6 65 32 20
80°C, 105°C,

250°C, 550°C 550°C <l0Q <l0Q <L0Q <LOQ <LOQ na. <LOQ <LOQ
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Thermal decomposition of sewage sludge

* increasing temperature up to 80°C — 105°C can significantly
decrease amount of pharmaceuticals in sewage sludge
* pharmaceuticals with effect na CVS - 80 -95%
* pharmaceuticals with effect na CNS -70-90%
* others-30-70%

* temperature 250°C — almost all pharmaceuticals <LOQ
(exception - telmisartan ca. 3 ng/g DM)

* temperature 550°C - all pharmaceuticals <LOQ
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Thank you for your attention!

This research was supported by The Slovak Research and Development Agency
based on the Contract num. APVV-17-0119 and APVV-22-0292.
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