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Photodegradation and mineralization of ciprofloxacin by consecutive 
application UV/iodide process and biological treatment
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a b s t r a c t
This research was developed to examine the progressive degradation process of ciprofloxacin (CIP) 
via reductive species generated in iodide excitation under ultraviolet light as advanced reduction 
processes. The highest CIP degradation (98.46%) were achieved under optimal condition: pH  =  9, 
CIP:iodide molar ratio = 2:1, and reaction time = 30 min. In UV/iodide process, the reaction rate con-
stant (kobs), reaction rate (robs), range were 0.182–0.0351  min–1, and 9.135–7.02  mg·L–1, respectively. 
Moreover, energy consumption (EEO) was calculated using two methods of kinetics and International 
Union of Pure and Applied Chemistry (IUPAC). The results indicated that when CIP concen-
tration increases from 50 to 200  mg·L–1, the amount of EEO increases from 1.54 to 8.02  kWh·m–3 at 
kinetic model. In addition, in the IUPAC model. The energy consumption increased from 1.22 to 
6.48  kWh·m–3. Gas chromatography–mass spectrometry was used to study the intermediate prod-
ucts and probable photodegradation routes of CIP in the UV/iodide process; most of the interme-
diates were calcified into simple linear molecules such as acetic acid (C2H4O2), formate (CHO2

–), 
and formaldehyde (CH3OH), and then to CO2, H2O, NH4

+, and NH3. The modified Kirby–Bauer disc 
diffusion test was used to investigate bacterial inhibition, the starting concentration of CIP without 
treatment was lowered from 39 to 11.4  mm after 30  min of reaction time. This decrease in bacte-
rial growth inhibition and intermediate production suggests that the UV/iodide method produces 
effluent with a high biodegradability. After 30 min, the UV/iodide process led to decreased chemi-
cal oxygen demand (COD) by 37.5%. Within 11 h, the COD removal efficiency reached 63.8% (130 
to 47 mg·L–1) when the biological reactor as post-treatment was run at an mixed liquor suspended 
solids (MLSS) concentration of 1,000 mg·L–1. However, in case of MLSS concentration (3,000 mg·L–1), 
the COD removal efficiency increased to 78.4% (from 185 to 39.7  mg·L–1), while, 88.16% COD 
removal efficiency was obtained at an MLSS dosage of 5,000 mg·L–1 (from 245 to 29 mg·L–1).
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