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This study aimed to assess performance of a solar slurry photocatalytic membrane reactor for municipal 

wastewater treatment, using three metal – doped TiO2 catalysts (for photocatalytic step) and a polymer 

based membrane (for membrane separation step). The photocatalyst were synthesized via sol-gel method 

starting from titanium isopropoxide 97%, Fe(NO3)3∙9H2O 99.95% (as iron precursor), Co(NO3)2 6H2O 

99.999% (cobalt precursor), Ni(NO3)2 6H2O 99.999% (nickel precursor) and ethanol as solvent [1]. The 

membrane was prepared by phase inversion technique using a 12% polysulfone solution [2]. Global 

indicators monitored in order to assess process efficiencies were COD and TSM. 

Municipal wastewater samples was subjected to irradiation for 7 hours by simulated solar light (intensity 

within 35-47 W/m2). The photocatalyst concentration used was 200 mg/L. The treated water resulted after 

each photocatalytic step was subject to membrane separation (working pressure 2.5-3 bar). Photocatalytic 

degradation of organic compounds obeys the pseudo-first order kinetic (Fig. 1). The best results were 

recorded for 1%Fe-TiO2 catalyst (residual COD = 17.6 mg O2/L), while TSM were removed to a 

concentration under 5 mg/L for each catalyst (Tab. 1), similar with previous treatment experiments 

performed at laboratory level [3]. After 6 treatment cycles the membrane didn’t shown any significant 

fouling effect (Fig. 2). 
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