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Research Interests 
Broadly, my research interests span over two fields; carbon capture and water desalination:  

 

Carbon Dioxide Capture  

The issue of carbon dioxide emission is a global problem causing serious concern and a major 

contributory factor to global warming. Qatar as a major producer of natural gas has the highest per capita 

emission rate for carbon dioxide globally. This has dire consequences for the environment. As a result of 

this, at the Gas Processing Center (GPC) of Qatar University I am engaged in research projects aimed at 

evolving methods for carbon capture mainly from industrial and natural gas streams. With this respect I 

am working on developing different technologies for carbon dioxide capture, focusing mainly on liquid 

solvent and solid sorbent technologies and catalytic conversion technologies from bench scale to pilot 

scale levels. 

 

Water Treatment and Desalination 

Desalination technologies generally involve thermal separation or membrane based separation. Reverse 

osmosis (RO) is by far the most widespread type of membrane based desalination process because it is 

capable of rejecting almost all colloidal and dissolved substances in aqueous solution. However, the major 

obstacle for RO membrane application in desalination is membrane fouling which dramatically reduces 

throughput and performance. In order to reduce membrane fouling, nanofiltration (NF) is recently applied 

in the treatment of feed water to RO desalination process. Similar to RO membranes, NF membranes are 
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potent in the separation of inorganic salts and small organic molecules. Key distinguishing 

characteristics of NF membranes are low rejection of monovalent ions, high rejection of divalent ions and 

higher flux compared to RO membranes. Due to this reason, NF membranes are applicable in fouling 

control of RO membranes by reducing concentration of scale forming components, Various modification 

strategies such as blending, copolymerization and surface modification have been used. Among these 

strategies, polymer blending and nanoparticles incorporation remain as prominent approaches in 

producing new types of membranes with a wide diversity of properties intermediate between hydrophilic 

membranes and hydrophobic membranes. For instance, polymer blending method improves 

hydrophilicity of polysulfone membranes by blending charged polymer but it remains excellent oxidative, 

thermal and dimensional stability of polysulfone membranes. Hydrophilic sulfonated poly (ether ether 

ketone) (SPEEK) is one of the common charged polymer of choice. In my research, newly developed low 

fouling membranes are characterized and tested in scaling, NOM fouling and biofouling. A strong 

emphasis is on characterization of the membranes using Atomic Force Microscope (AFM) which enable 

the following parameters to be investigated (i) pore size distribution and surface morphology, (ii) surface 

electrical properties, and (iii) surface adhesion- membrane fouling. Membrane development is being done 

with the incorporation of surface modifying molecules and nanoparticles for improvement in salt 

rejections, flux and fouling propensity. 
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TECHNOLOGIES, in press, Elsevier 2017. 
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Natural Gas Science and Engineering 33: 186-195. 

21. Singto, S., T. Supap, et al. (2016). "Synthesis of new amines for enhanced carbon dioxide (CO2) 
capture performance: The effect of chemical structure on equilibrium solubility, cyclic capacity, 
kinetics of absorption and regeneration, and heats of absorption and regeneration." Separation and 
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Engineering Chemistry Research 55(27): 7307-7317. 

23. Ang, W. L., A. W. Mohammad, et al. (2016). "Chitosan as natural coagulant in hybrid coagulation-
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