
Project abstract 

The wastewater generated from difference point sources (domestic and urban 

runoffs) contains variety of pollutants including contaminants of emerging concern 

(CECs), pathogenic bacteria and resistant genes. CECs are referred to a group of 

natural or synthetic chemical substances that have been detected in environmental 

monitoring samples, that may cause ecological or human health impacts and 

typically are not regulated under current environmental laws. Domestic sewage is 

one of the major sources of containing distinctive CECs at elevated concentration. 

Pathogens are biological agents typically found in urban wastewater. The risk 

associated with pathogens in urban wastewater is difficult to estimate because of 

their invisibility in the water matrix. The existing urban wastewater treatment 

plants are not designed for removal of CECs and pathogenic bacteria. 

In recent years, carbon-based catalyst such as biochar has been extensively studied 

photocatalyst in combination with peroxymonosulfate (PMS), persulfate (PS) and 

H2O2 for degradation of wide range of target CECs. Compared to UV driven AOP, 

biochar based AOP offer several advantages because of its environmentally friendly 

and abundance availability in nature. Biochar can be obtained from pyrolysis of a 

wide variety of biomass feedstock including wheat straw, corn cob, rice husk, peanut 

shells, potato waste residue, and wood chips. Despite the fact that biochar coupled 

to  has been widely investigated for removal of CECs from urban wastewater, 

simultaneous removal of CECs and bacteria by biochar/oxidant has been rarely 

reported in the scientific literature. Moreover, the environmental impacts of 

biochar/oxidant compared to other AOPs/conventional treatment process through 

life cycle assessment has not been done so far. 

The aim is to investigate the efficiency of biochar as a catalyst coupled with PMS for 

simultaneous removal of CECs and bacteria in real urban wastewater. The results 

obtained will be compared with other AOPs in particular to solar photo-Fenton 

process and conventional treatment method applied at full scale i.e., ozonation. 

The life cycles assessment of biochar/oxidant system will be conducted to 

comprehensively evaluate the environmental impact of the treatment with regard 

to construction, deconstruction, energy, chemical and materials involved in the 

treatment and compare with conventional and other AOPs. 
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PhD Thesis: Interference of microplastics on tertiary/quaternary treatment of urban wastewater 
Summary:  Climate change, over population and industrialization have brought water scarcity issue 
throughout the world. Reuse of wastewater (reclaimed water) for purposes like irrigation and recreational 
activities is the best alternative to reduce the risk of water shortage problem. During my PhD study, I worked 
on the advanced oxidation processes namely UV/H2O2, solar photo-Fenton, ozonation, and biochar/oxidant 
based treatments to investigate the potential effects of microplastics on removal of contaminants of emerging 
concerns (CECs) and disinfection (bacterial inactivation) The findings from the study suggested that 
presence of microplastics in urban wastewater reduced disinfection performance by attaching bacteria on 
their surface, blocking/scattering effect of sunlight and consumption of radicals generation, eventually 
shielding bacteria from inactivation. On the other hand, CECs degradation in presence of microplastics 
improved due to adsorption of pollutants on MPs surface. 
 
Master Thesis: Fabrication of Novel Electrospun PDMS/PMMA/MWCNTs Composite Membrane and its 
Application in Wastewater Treatment 

Summary: Membrane technology has gained much popularity over the past few decades for the treatment 

of water and wastewater. The main aim of this research was to fabricate polymeric membrane to separate 

organic and inorganic pollutants from synthetic polluted water. To fabricate membrane, electrospinning 

techniques were employed. Phenol and salt were used as organic and inorganic impurities to be used as 

pollutants in water. Membrane aromatic recovery system (MARS) was used for phenol separation and 

salt rejection. While a lab scale extractive membrane bioreactor was designed to further degrade the 

contaminant. Results indicated that the phenol permeation efficiency of fabricated membrane was 34.5% 

higher than the commercial one with a salt rejection of 99.97%. The probable reason for increased phenol 

separation efficiency using MWCNTs was the adsorption/desorption capability of MWCNTs that helped 

to accelerate the diffusion process more quickly. 
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