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Preface 

The Department of Chemistry at KFUPM has more than 35 academic leads covering a wide 

spectrum of chemical sciences. Research is one of the main activities in the department. 

Undergraduate research is an important component of the undergraduate experience at the 

department, and graduate students are a key success of most research activities being 

conducted. Faculty and students are engaged in a wide variety of research projects, many 

of which focus on interdisciplinary problems that provide training opportunities for 

undergraduate students, graduate students, and postdoctoral scholars. Nowadays, the 

combined expertise of many researchers is often required to solve the today’s most 

pressing scientific questions. Working in research teams allows bringing people with 

different skills to set together and address challenging research issues. 

The department has been recently empowered with the joining of new young and active faculty 

members having experiences in important research areas, including synthesis of novel 

materials, metal-organic framework, nanoparticles for health and energy, nanoscale materials 

for catalysis and chemical energy conversion, in addition to many others. During this event, the 

research activities and intended collaboration plans of our new faculty members will be 

presented through a series of short lectures. Such an event will be useful for graduate and 

undergraduate students to know new research activities run by our colleagues, which would 

help them decide on the research projects they want to pursue. The event will be also helpful to 

KFUPM researchers so they will be introduced to the research interests of the new colleagues 

in the Department of Chemistry. Interested people from industry and outside the university are 

also most welcome to join the symposium. 

 

Department of Chemistry  

King Fahd University of Petroleum and Minerals 

April 2018 
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Program 

Speaker Title Time 

Vice Rector for Academic 
Affairs 

 Opening Remarks 

 Recognition of the Sponsor: SAICS-ACS 

10:00 – 10:10 AM 

Session 1 Chair: Dr. M. N. Siddiqui 

Dr. Arief C. Wibowo Heavy Element Containing Compounds: I. 
Chalcohalide, II. Metal Organic Framework 

10:15 - 10:30 AM 

Dr. Ali Rinaldi Energy storage and catalysis 10:30 - 10:45 AM 

Dr. Almaz S. Jalilov Application of Physical Organic Chemistry for 
Nanomaterials 

10:45 - 11:00 AM 

Dr. Khurram S. Joya Molecular and Functional Thin-Film Nanoscale 
Materials for Catalysis and Chemical Energy 
Conversion 

11:00 - 11:15 AM 

Dr. Majad Khan A Study of Structure-Property Aspects of Various 
Macromolecules for Biomedical Applications 

11:15 - 11:30 AM 

Dr. Thomas F. Garrison Structure-Function Studies of Polymeric Materials:  
Applications for Polyurethane Coatings 

11:30 - 11:45 AM 

Lunch Break 

Session 2 Chair: Dr. M. R. Janjua 

Dr. Muhammad Sharif Homogeneous Catalysis for Heterocyclic Compounds 01:00 - 01:15 PM 

Dr. Abdul-Rahman Al-Betar Electrochemistry of conducting polymers and 
composite electrodes – synthesis, characterization 
and detection 

01:15 - 01:30 PM 

Dr. Ahmed B. Al-Harbi Homogenous Catalysis/Synthesis of Novel Ligands 01:30 – 01:45 PM 

Dr. Muhammad N. Tahir Engineered Multifunctional Nanoparticles for Health 
and Energy 

01:45 - 02:00 PM 

Dr. Jameel Al-Thagfi Homogenous catalysis, application of computational 
chemistry 

02:00 - 02:15 PM 

Coffee Break 

Session 3 Chair: Dr. C. Basheer 

Dr. Muhammad R. Janjua DFT Calculations on Nonlinear Optical Functional 
Materials 

02:30 - 02:45 PM 

Dr. Robert L. Johnson Use of Solid-State NMR for Condensed Phase Catalyst 
Applications: Hydrothermal Stability and Solid Liquid 
Interfaces 

02:45 - 03:00 PM 

Dr. Tarek Kandiel Nano-engineered Materials for Photocatalytic and 
Photoelectrochemical Solar Hydrogen Production 

03:00 - 03:15 PM 

Dr. Abdul Rajjak Shaikh Mechanism for fouling of PVDF membrane: Molecular 
Dynamics Simulation Studies 

03:15 - 03:30 PM 

Dr. Saheed A. Ganiyu Advanced Materials for Catalytic and Environmental 
Applications 

03:30 - 03:45 PM 

  Distribution of door prizes and presenters’ 
certificates 

 Concluding Remarks 

03:45 – 04:00 PM 
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Name:  Dr. Arief C. Wibowo  

   (arief.wibowo@kfupm.edu.sa) 

Research theme/title:  Heavy Element Containing Compounds: I. Chalcohalide, II. 

Metal Organic Framework 

 

Abstract 

This presentation, which contains the syntheses, structures, and crystal growth of heavy 

element-containing compounds, is divided into two parts. First, the development of heavy 

element-based chalcohalide semiconductors as potential materials for X-ray and -ray (hard 

radiation) detection is discussed. An exploratory work on new, heavy element-containing 

quaternary chalcohalide is also presented that leads to an unusual crystal growth of ternary 

compound potential for hard radiation detector. 

The second part, a successful approach to implement the 1st, to our knowledge, multiple doped 

Metal-Organic Coordination Polymer is presented with potentials of having modulated charge 

transport properties. The highly water resistant Bi-based MOF, dubbed as the 4th of its kinds, 

as well as the rare Pb-based MOF, including their potential properties, will also be presented.  

 

 

Current Research Interests 

 Solid state chemistry  

 Chalcogenide and derivatives 

 Heavy element-containing Metal Organic Framework 

 Charge Transport properties 

 

 

Recent Publications 

 A. C. Wibowo, C. D. Malliakas, H. Li, C. C. Stuompos, et. al., An Unusual Crystal 

Growth Method of the Chalcohalide Semiconductor, beta-Hg3S2Cl2: A New 

Candidate for Hard Radiation Detection, Cryst. Growth Des. 2016, 16, 2678 

(Highlighted in ASAP papers) 

 Fendi Y. Wardana, Seik-Weng Ng, Arief C. Wibowo, The Lead Coordination 

Polymers Containing Pyrazine-2,3-Dicarboxylic Acid: Rapid Structural 

Transformations and Cation Exchange, Cryst. Growth Des., 2015, 15, 5930 

(Highlighted in ASAP papers) 

 A. C. Wibowo, C. D. Malliakas, D.-Y. Chung, Jino Im, A. J. Freeman, and M. G. 

Kanatzidis, Thallium Mercury Chalcobromides, TlHg6Q4Br5 (Q = S, Se), Inorg. 

Chem. 2013, 52, 11875 

 

  

mailto:arief.wibowo@kfupm.edu.sa
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Name: Dr. Ali Rinaldi  

   (rinaldi@kfupm.edu.sa) 

 

Research theme/title:  Energy storage and catalysis 

Abstract 

Efficient energy management is an important aspect for sustainable industry and economy. 

Global initiatives demands that renewable energy sources will be more dominant in the future 

energy mix. To overcome the intermittency of renewable energy generations, energy storage 

systems such as batteries and supercapacitors are pre-requisite prior to connecting to the main 

electricity grid.  

Our first research objective is to develop aqueous-based metal-air battery and supercapacitors. 

Our work focuses on the investigation of the reactions taking place at the anode and cathode 

during discharging and charging of the batteries and supercapacitors. On the anode side we are 

developing coatings to impede metal corrosion. Whereas on the cathode side we are developing 

carbon and polymer composites for higher electrochemically-active surface area. 

Our second research objective is to develop methodology to regenerate metal-based catalyst by 

understanding the reaction dynamics during oxidative and reductive treatments.  Active metal 

sintering, carbon deposition and sulfur deactivation are the typical causes that lead to the 

degradation of the catalyst’s kinetic performance. Regenerating the catalyst is more cost-

efficient alternative to the industry than replacing it with new catalyst. In this work we will 

investigate the morphology and porosity of Nickel-based catalyst under various thermal 

treatment.  

 

Current Research Interests 

 Supercapacitors 

 Metal-air battery 

 Metal Catalyst regeneration 

 

 

Recent Publications 

 Influence of carbon microstructure on the Li-O2 first-discharged kinetics, O. Wijaya, 

H. E. Hoster, A. Rinaldi. International Journal of Energy Research, V. 41, 2016. 

  Monitoring the Dynamics of Heterogeneous Catalysts by Electron Microscopy, R. 

Farra, A. Rinaldi, M. Greiner, Cao Jing, R. Schlögl, M. Willinger. Microscopy and 

Microanalysis, suppl. S3, Cambridge 2016.  

 Lithium-Oxygen Cells: An Analytical Model to Explain Key Features in the Discharge 

Voltage Profiles, A. Rinaldi, O. Wijaya, H. Hoster – ChemElectroChem. 2016.  

 

 

 

mailto:rinaldi@kfupm.edu.sa
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Name:  Dr. Almaz S. Jalilov 

(jalilov@kfupm.edu.sa) 

 

Research theme/title:  Application of Physical Organic Chemistry for 

Nanomaterials  

 

Abstract  

My research interests lie in the broad area of experimental physical-organic chemistry and 

emerging area of carbon nanomaterials for electron-based and carbon-based sustainable energy 

and environmental applications. The primary focus is on development of new catalytic 

approaches for the application of carbon nanomaterials derived from cheap carbon sources such 

as asphalt and petroleum waste and use of carbon nanomaterials in activation of small 

molecules (e.g. CO2, O2, H2O etc.) and conversion into more valuable products.  

Research work in our lab is on a wide variety of chemical systems, for this we use: synthetic 

techniques for making new compounds and nanomaterials, various spectroscopic (e.g., optical, 

EPR, NMR), and theoretical methods, materials characterization (XPS, XRD, microscopy, 

NMR etc.), electrochemistry and electrocatalysis. Students will be trained in broad range of 

analytical instrumentation and their applications in nanotechnology and mechanistic studies. 

 

Current Research Interests 

 Carbon Nanomaterials for Enhanced Oil Recovery and CO2 Utilization  

 Reaction Mechanisms (Development of strong oxidants and reducing agents)  

 Molecular Catalysts for CO2 reduction 

 Physical Organic Chemistry of Noncovalent Interactions 

 

Recent Publications 

 Chenhao Zhang, Shize Yang, Jingjie Wu, Mingjie Liu, Sadegh Yazdi, Muqing Ren, 

Junwei Sha, Jun Zhong, Kaiqi Nie, Almaz S. Jalilov, Zhenyuan Li, Huaming Li, 

Boris I. Yakobson, Qin Wu, Emilie Ringe, Hui Xu, Pulickel M. Ajayan and James M. 

Tour “Electrochemical CO2 reduction with atomic iron-dispersed on nitrogen-doped 

graphene.” Adv. Energy Mater. 2018, in press.  

 Almaz S. Jalilov, Lizanne Nilewski, Vladimir Berka, Chenhao Zhang, Andrey 

Yakovenko, Gang Wu, Ah-lim Tsai and James M. Tour ‘Perylene Diimide as a 

Precise Graphene-like Super Oxide Dismutase Mimetic.’ ACS Nano 2017, 11 (2), 

2024-2032. 

 Almaz S. Jalilov, Yilun Li, Tian Jian, and James M. Tour ‘Ultrahigh Surface Area 

Porous Asphalt for Carbon Dioxide Capture through Competitive Adsorption at High 

Pressure.’ Adv. Energy Mater. 2017, 7 (1), 201600693. 

  

mailto:jalilov@kfupm.edu.sa
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Name: Dr. Khurram Saleem Joya 

(khurram.joya@kfupm.edu.sa) 

 

Research theme/title: Molecular and Functional Thin-Film Nanoscale 

Materials for Catalysis and Chemical Energy 

Conversion 

 

Abstract 

Molecular and functional nanoscale materials are becoming increasingly significant for many 

important applications in industry, for essential catalytic processes and for solar & chemical 

energy conversion schemes. In this pursuit, developing robust and high activity electrocatalytic 

materials for electrocatalysis, water oxidation and CO2 conversion, and their synergistic 

interfacing with competent light-harvesting modules is very important to progress the 

construction of solar to fuel conversion system. During last 10 years, we have developed 

methods and exploited various functional thin film nanoscale materials for catalytic water 

splitting, CO2 reduction, and recently for biomass catalysis and solar energy conversion [3,4]. 

We implemented several molecular, inorganic nanomaterials and metal-oxides displaying great 

potential to be used in surface chemistry and electrocatalysis. Their effective interfacing with 

semiconductor photo-responsive materials and/or CO2 reduction systems can provide a 

potential scheme to make renewable energy supplies. Further we are also exploring catalysis 

for biomass conversion into chemicals and synthetic fuels opening new ventures for chemicals 

and energy conversion. 

 

Current Research Interests 

 Molecular and Functional Thin-Film Materials 

 Electrocatalysis and Organic ElectroSynthesis 

 Biomass Conversion 

 CO2 Capture & Conversion 

 

 

Recent 3 Publications 

 K. S. Joya*, H. J. M. de Groot, “Electrochemical and Spectroscopic Study of 

Mononuclear Ruthenium Water Oxidation Catalysts: A Combined Experimental and 

Theoretical Investigation” ACS Catal. 6 (2016) 1768–1771. 

 K. S. Joya*, Y. F. Joya, H. J. M. de Groot, “Ni‐Based Electrocatalyst for Water 

Oxidation Developed In‐Situ in a HCO3−/CO2 System at Near‐Neutral pH” Adv. 

Energy Mater., 4 (2014) 1301929. 

 K. S. Joya*, Y. F. Joya, K. Ocakoglu, R. van de Krol, “Water-Splitting Catalysis and 

Solar Fuel Devices: Artificial Leaves on the Move” Angew. Chem. Int. Ed., 52 

(2013) 10426–10437.  

 

 

 

 

 

mailto:khurram.joya@kfupm.edu.sa
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Name:  Dr. Majad Khan  

   (majad.khan@kfupm.edu.sa) 

 

Research theme/title:  A Study of Structure-Property Aspects of Various 

Macromolecules for Biomedical Applications 

 

Abstract 

Over the past two decades, researchers have intensified their efforts in the field of organic 

polymer chemistry and nanotechnology to better understand how the physical architecture of a 

macromolecule or a nanoparticle is related to its given chemical/biochemical/electrochemical 

property so as to prepare a more effective tailored product. In this presentation I will discuss 

some of the most interesting projects I have been involved in during research work that I 

conducted at my previous place of employment (Institute of Bioengineering and 

Nanotechnology, IBN, Singapore). My presentation will illustrate the importance of 

considering the structure-property aspects of macromolecules to prepare “smart” polymers for 

various biomedical applications. In particular, I want to highlight how careful selection of 

functionality and shape of a given macromolecule can lead to interesting properties. The main 

applications these polymers were used for are gene and protein delivery, as well as 

antimicrobial and antifouling applications.  
 

Current Research Interests 

 Design, synthesis and characterization of various macromolecules 

 Preparation of organic-inorganic hybrid particles  

 Novel smart materials as antifouling and antimicrobial agents (solution/surfaces) 

 Macromolecular materials as additives for oil/gas applications 

 

 

Recent Publications 

 Z. X. Voo, M. Khan, Q. X. Xu, K. Narayanan, B. W. J. Ng, R. B. Ahmad, J. L. Hedrick, 

and Y. Y. Yang, “Antimicrobial coatings against biofilm formation: the unexpected 

balance between antifouling and bactericidal behaviour” Polymer Chemistry (2016), 7, 

656-668.  

 Z. X. Voo, M. Khan, K. Narayanan, D. Seah, J. L. Hedrick, and Y. Y. Yang, 

"Antimicrobial/Antifouling Polycarbonate Coatings: Role of Block Copolymer 

Architecture," Macromolecules, (2015), 48[4], 1055-1064. 

 M. Khan, K. Narayanan, H. F. Lu, C. Yang, N. Wiradharma, Y. Y. Yang, A. Wan. 

“Delivery of Reprogramming Factors into Fibroblasts for Generation of Non-genetic 

Induced Pluripotent Stem Cells Using a Cationic Bolaamphiphile as a Non-Viral 

Vector” Biomaterials (2013), 34, 5336-43. 

  

mailto:majad.khan@kfupm.edu.sa
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Name:   Dr. Thomas F. Garrison  

   (thomasg@kfupm.edu.sa) 

 

Research theme/title: Structure-Function Studies of Polymeric 

Materials:  Applications for Polyurethane Coatings 

 

Abstract 

My research is focused on understanding the relationships between chemical structures of 

polymeric materials and their material properties, such as thermal properties, mechanical 

properties, antimicrobial behavior, and environmental performance.  Examples of relevant 

environmental performance factors are corrosion resistance, biodegradability, UV resistance, 

and chemical resistance.  Through experimental design, materials with tunable properties can 

be synthesized and optimized for specific applications.    Important characterization techniques 

include differential scanning calorimetry (DSC), dynamic mechanical analysis (DMA), 

thermogravimetric analysis (TGA), tensile testing, and nuclear magnetic resonance (NMR) 

spectroscopy.  Current research applications for these polymeric materials include 

anticorrosive coatings, antimicrobial coatings, and adsorbent materials for environmental 

remediation.   

 

 

Current Research Interests 

 Polymeric coatings   

 Adsorbent materials for environmental remediation 

 Polymer composites 

 Structure-function studies of polymeric materials 

 

 

Recent Publications 

 C. Zhang, T. F. Garrison, Samy Madbouly, Michael R. Kessler, “Recent advances in 

renewable polymers and composites from vegetable oils and lignin.”  Prog. Polym. 

Sci. 2017, 71, 91-143.  DOI:  10.1016/j.progpolymsci.2016.12.009 

 T. F. Garrison, R. C. Larock, and M. R. Kessler, “Effects of Unsaturation and 

Different Ring Opening Methods on the Properties of Vegetable Oil-Based 

Polyurethane Coatings,” Polymer, 2014, 55 (4), 1004-1011. DOI: 

10.1016/j.polymer.2014.01.014  

 T. F. Garrison, Z. Zhang, H.-J. Kim, D. Mitra, Y. Xia, D. P. Pfister, B. F. Brehm-

Stecher, R. C. Larock, M. R. Kessler, “Mechanical and Antibacterial Properties of 

Soybean-Oil-Based Cationic Polyurethane Coatings,”  Macromol. Mater. Eng., 2014, 

299, 1042-1051. 

  

mailto:thomasg@kfupm.edu.sa
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Name:  Dr. Muhammad Sharif 

(msharif@kfupm.edu.sa) 

 

Research theme/title:  Homogeneous Catalysis for Heterocyclic 

Compounds  

 

Abstract 

More than 90% of naturally occurring organic molecules have heterocycles as their core 

structure, additionally; heterocycles have broad applications in pharmaceuticals, 

agrochemicals, dyes, and etc. Based on this background, heterocyclic compounds synthesis has 

become one of the principal branches in modern organic chemistry. On the other hand, 

carbonylation reactions hold many advantages such as introducing carbonyl group and using 

carbon monoxide as a cheap C1 source.  

One of my interests is to apply carbonylation reactions in the preparation of various 

pharmaceutically active heterocyclic compounds. In recent years, we have successfully applied 

carbonylative coupling reactions in the syntheses of Quinazolinones, Benzoxazinones, amino-

benzoxazinones and several other methodologies have also been developed for the syntheses 

of fine chemicals e.g Benamides by green routes. Additionally, we are also interested in 

developing metal-free methodologies in organic synthesis. 

 

Current Research Interests 

 Homogeneous Catalysis 

 Metal Free organic Synthesis 

 Carbonylative Coupling Reaction 

  

 

Recent Publications 

 “Selective palladium-catalysed synthesis of diesters: alkoxycarbonylation of CO2-

butadiene derived δ-lactone” Green Chem. 2017, 19, 3542-3548. 

 “Efficient and selective Palladium-catalyzed Telomerizationof 1,3-Butadiene with  

Carbon Dioxide” ChemCatChem 2017 9, 542-546 (Inside Cover) 

 “Suzuki-Miyaura reactions of 3,5-dichloro-2,4,6-trifluoropyridines” Tetrahedron Lett.  

2016, 57, 3060-3062. 

  

mailto:msharif@kfupm.edu.sa
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Name:  Dr. Abdul-Rahman Al-Betar  

   (abetar@kfupm.edu.sa) 

 

Research theme/title:  Electrochemistry of conducting polymers 

and composite electrodes – synthesis, 

characterization and detection  

 

Abstract  

Conducting polymers have been the subject for the past decades in order to be used in many 

potential applications, such as sensors, electrocatalysis, displays, supercapacitors and batteries. 

The properties of the conducting polymers vary based on the employed synthesis parameters, 

and thus can be controlled and optimized for certain application. Composite electrodes of 

conducting polymers/metals oxides can improve the stability and conductivity of the polymers.   

 

 

Current Research Interests 

 Synthesis of conducting polymers electrochemically e.g. polyaniline, polypyrrole, 

polythiophene.  

 Characterize ion transport properties of conducting polymers.  

 Investigate composite electrodes of conducting polymer/metal oxides for hazard 

elements detection  

 Ionic conductivity measurements of the composite electrodes using impedance 

spectroscopy.  

 

 

Recent 3 Publications 

 A. Idris, T. Saleh, M.A. Sanhoob, O. Muraza , A. Al-Betar*, “Electrochemical 

detection of thiocyanate using phosphate-modified zeolite carbon paste electrodes” 

Journal of the Taiwan Institute of Chemical Engineers 72 (2017) 236–243.  

 A. Ismail, A. Kawde, O. Muraza, M.A. Sanhoob, A.R. Al-Betar*, “Lanthanum-

impregnated zeolite modified carbon paste electrode for determination of Cadmium 

(II)” Microporous and Mesoporous Materials 225 (2016) 164-173.  

 A. Kawde, A. Ismail, A.R. Al-Betar, O. Muraza, “Novel Ce-incorporated zeolite 

modified-carbon paste electrode for simultaneous trace electroanalysis of lead and 

cadmium” Microporous and Mesoporous Materials 243 (2017) 1-8.  

 

 

  

mailto:abetar@kfupm.edu.sa
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Name:  Dr. Ahmed B Al-Harbi 

   (amehmadi@kfupm.edu.sa) 

 

Research theme/title:  Homogenous Catalysis/Synthesis of Novel 

Ligands 

 

Abstract 

If there is a “motto” for my research objective, then it will be “the power of ligands”.  To 

illustrate this point, complexes with Iron (Fe) being their central atom have been employed as 

catalysts in many chemical transformations: dinitrogen activation, olefin polymerization, atom 

transfer radical polymerization, etc. You may ask how the same metal, Iron (Fe), has been 

invoked in many different chemical transformations; the answer is “the power of Ligands”. 

This is through tailoring the properties of the surrounding ligand architectures to persuade Iron 

to catalyze certain chemical transformation in the desired fashion. If you are not in the field, 

you might think that this is quite complicated. However, the general principle for tailoring 

ligand properties is quite simple. It comes down to two variables, sterics and electronics. And 

this is why I have an obsession about this research activity, from simple knowledge you can do 

magic. Therefore, I have an interest in developing useful ligands to be a molecular vice for 

mainly transition metals for the use in homogenous catalysis: Polymerization, C1 chemistry, 

olefin functionalization, dinitrogen activation and many others. These research activities are 

very important for Petrochemical Companies like ARAMCO and SABIC.  

Current Research Interests 

 Synthesis of Novel Ligand 

 Homogenous Catalysis 

 Polymerization 

 Immobilization of Homogenous Catalysis in Support 

 

Recent Publications 

 "Organometallic Zirconium Compounds in an Oxygen-Rich Coordination 

Environment: Synthesis and Structural Characterization of Tris(oxoimidazolyl)

hydroboratozirconium Compounds" Ahmed Al-Harbi, Matthew J. Hammond, 

and Gerard Parkin, Inorganic Chemistry, 2018, 57, 1426-1437.  

 "Bis- and Tris(2-oxobenzimidazolyl)hydroborato Complexes of Sodium and 

Thallium: New Classes of Bidentate and Tridentate Oxygen Donor Ligands” 

Ahmed Al-Harbi, Benjamin Kriegel, Shivani Gulati, Matthew J. Hammond, 

and Gerard Parkin, Inorganic Chemistry, 2017, 56, 15271-15284 " 

 “Synthesis and Structural Characterization of Tris(2-pyridonyl)methyl Complexes of 

Zinc and Thallium: A New Class of Metallacarbatranes” Ahmed Al-Harbi, Yi Rong 

and Gerard Parkin Dalton Trans. 2013, 42, 14053-14057. 

  

mailto:amehmadi@kfupm.edu.sa
http://pubs.acs.org/doi/abs/10.1021/acs.inorgchem.7b02638
http://pubs.acs.org/doi/abs/10.1021/acs.inorgchem.7b02638
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Name:  Dr. Muhammad Nawaz Tahir 

   (muhammad.tahir@kfupm.edu.sa) 

 

Research theme/title:  Engineered Multifunctional Nanoparticles for 

Health and Energy  

 

Abstract 

Nanoparticles (NPs) combine the worlds of small molecules and extend to solids bearing 

exceptionally high surface area and very reactive surfaces. In contrast to conventional 

nanomaterials consisting of single domain, the recent development in the field of colloidal 

synthesis to fabricate nanoparticles joining two or more than two domains at the same platform 

so called multicomponent nanoparticles have opened the new avenues in research. However, 

the designed synthesis of such multicomponent nanoparticles having discrete domains able to 

impart their function in synergistic manners still remains a challenge for materials chemists. 

These multicomponent nanostructures can combine and, in some cases, even enhance the 

chemical and physical properties of the individual domains. Asymmetric particles can be 

functionalized using the specific chemistries of their chemically distinct domains. In this 

contribution, my research is focused to establish novel synthetic protocols for advanced 

materials, particular goals; (1) to achieve the next level of hierarchy in multicomponent 

nanoparticles synthesis i.e. bottom up wet chemistry approaches to construct epitaxially inter-

grown nanodomains, complex but well defined nano-architectures (2) their surface engineering 

to ease the processability to incorporate those functional nanomaterials in functional 

nanocomposites fabrication and (3) exploring their potential applications in health and energy 

sectors. 

 

 

Current Research Interests 

 Synthesis, surface engineering and characterization of multifunctional nanoparticles 

 Applications: (1) Energy: Energy conversion (photo/-Electrocatalysis, Solar Cells) & 

Storage devices (Li/-Na Ion Batteries), (2) Health: (biomimetics & diagonastics) 

 

Recent Publications 

 Hierachical Ni@Fe2O3 superparticles through epitaxial growth of γ-Fe2O3 nanorods on 

in situ formed Ni nanoplates; M. N. Tahir,* J. Herzberger, F. Natalio, O. Köhler, R. 

Branscheid, E. Mugnaioli, V. Ksenofontov, M. Panthöfer, U. Kolb, H. Frey, W. 

Tremel*, Nanoscale, 2016, DOI: 10.1039/c6nr00065g. 

 Solids go bio: Inorganic nanoparticles as enzyme mimics ; R. Ragg, M. N. Tahir, W. 

Tremel, Eur. J. Inorg. Chem. 2016, DOI: 10.1002/ejic.201501237. 

 Extraordinary performance of carbon-coated anatase TiO2 as sodium-ion anode; M. N. 

Tahir, B. Oschmann, D. Buchholz, X. Dou, L. Wu, I. Lieberwirth, W. Tremel, S. 

Passerini, R. Zentel, Adv. Energ. Mater. 2016, 6, 1501489. 
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Name:  Dr. Jameel Al-Thagfi  

(jthagfi@kfupm.edu.sa) 

 

Research theme/title:  Homogenous catalysis, application of 

computational chemistry  

 

Abstract  

The research will be focused on improving or developing catalytic systems for industrial 

applications. It can be conducted by improving the activity/stability of a known catalyst or 

designing and synthesizing new catalysts. Moreover, the electronic properties of the papered 

complexes or mechanistic study can be computational investigated to have better understanding 

of the chemical properties of the catalyst and establishing structure-activity relationship. 

 

 

Current Research Interests  

 Synthesis, characterization and application of organometallic complexes, 

 Homogenous catalysis 

 Application of computational chemistry 

 

 

Recent Publications 

 Density Functional Theory Studies of Bis(Imino) NHC Iron(II) Complexes; Al 

Thagfi, J.; Lavoie, G. G. Can. J. Chem. 2014, DOI: 10.1139/cjc-2014-0022. 

 Preparation and Reactivity Study of 1,3-Bis(imino)benzimidazol-2-ylidene and 1,3-

Bis(imino)pyrimidin-2-ylidene Chromium(III), Iron(II) and Cobalt(II) Complexes; 

Al Thagfi, J.; Lavoie, G. G. Organometallics 2012, 31, 7351–7358. 

 Synthesis and Structural Characterization of the First Copper(I) Complexes with 

bis(mino)-N-Heterocyclic Carbene NCN Pincer Ligands; Al Thagfi, J.; Dastgir, S.; 

Lough, A. J.; Lavoie, G. G. Organometallics 2010, 29, 3133–3138. 
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Name:  Dr. Muhammad Ramzan Saeed Ashraf Janjua 

(janjua@kfupm.edu.sa) 

 

Research theme/title:  DFT Calculations on Nonlinear Optical 

Functional Materials 

 

Abstract 

The research in my group concerns the computational modeling of functional, inorganic-

organic hybrid materials. These stand out for their remarkable nonlinear optical (NLO) 

properties, which for instance are of interest for application in various fields of optics. My 

research is also concerned with one of the most demanding and simultaneously rewarding 

challenges for computational chemistry: the modeling of inorganic-organic hybrid compounds 

and predictive properties. A second area of interest is the development of opto-electronic 

materials, in particular for nonlinear optical technology. Complicated quantum effects play an 

important role in both these areas, and we employ cutting-edge computational techniques in 

carefully designed studies to account for them. In the discipline of theoretical chemistry, 

materials properties are not studied in a lab, but with the help of computers. The mathematical 

formulations of the laws of physical chemistry are implemented in computer codes that 

subsequently are been used to study the properties of specific materials or compounds by using 

Density Functional Theory (DFT). Through this approach it is often possible to study properties 

and/or materials that are not accessible experimentally, but, on the other hand, many 

experimentally accessible properties cannot be studied with computer codes. Therefore, such 

calculations are carried through not only in academia but also in increasing amount in industry, 

where chemists with training in theoretical chemistry are sought. 

 

Current Research Interests 

 Physical Chemistry  

 Computational Chemistry 

 DFT 

 NLO Compounds 

 

 

Recent Publications 

 “First Theoretical Framework of Triphenylamine–Dicyanovinylene-Based Nonlinear 

Optical Dyes: Structural Modification of π-Linkers” J. Phys. Chem. C 122 (2018) 

4009−4018 

 “Chemical Cosubstitution-Oriented Design of Rare-Earth Borates as Potential 

Ultraviolet Nonlinear Optical Materials” J. Am. Chem. Soc. 139 (2017) 18397−18405 

 “First principle study of electronic and non-linear optical (NLO) properties of 

triphenylamine dyes: interactive design computation of new NLO compounds” Aust. 

J. Chem. 69 (2016) 467-472 
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Name:  Dr. Robert Lee Johnson 

(robert.johnson@kfupm.edu.sa) 

 

Research theme/title:  Use of Solid-State NMR for Condensed Phase 

Catalyst Applications: Hydrothermal Stability 

and Solid Liquid Interfaces 

 

Abstract 

My research is focused on using flow reactors along with solid state NMR to study solid acid 

heterogeneous catalyst. NMR can be used to directly measure the influence of the solvent 

mixtures on the acidic properties at a solid-liquid interface. Importantly, use of MAS led to 

spectra with full resolution between water in an acidic environment and that of bulk water. 

Using mixed solvent systems, the chemical shift of water was used to compare the relative 

acidity as a function of the hydration level of the d6-DMSO solvent. Non-linear increasing 

acidity was observed as the d6-DMSO became more anhydrous. 1H HR-MAS NMR 

experiments on a variety of supported sulfonic acid functionalized materials, suggest that the 

acid strength and number of acid sites correlates to the degree of broadening of the peaks in the 
1H NMR spectra. When the amount of liquid added to the solid is increased (corresponding to 

a thicker liquid layer), fully resolved water phases were observed. This suggests that the acidic 

proton was localized predominantly within a 2 nm distance from the solid.  

 

 

Current Research Interests 

 Heterogeneous Catalyst 

 Condensed Phase Flow Reactors 

 Reaction Engineering 

 Solid State NMR 

 

 

Recent Publications 

 Solvent–Solid Interface of Acid Catalysts Studied by High Resolution MAS NMR. 

The Journal of Physical Chemistry C 121 (32), 17226-17234 

 Modulating Reactivity and Selectivity of 2-Pyrone-Derived Bicyclic Lactones through 

Choice of Catalyst and Solvent. ACS Catalysis 8, 2450-2463 

 A new selective route towards benzoic acid and derivatives from biomass-derived 

coumalic acid. Green Chemistry 19 (20), 4879-4888 
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Name:  Dr. Tarek Kandiel  

   (tarek.kandiel@kfupm.edu.sa) 

 

Research theme/title:  Nano-engineered Materials for Photocatalytic 

and Photoelectrochemical Solar Hydrogen 

Production 

 

Abstract 

 

Nowadays a future energy infrastructure based on hydrogen is regarded as an ideal long-term 

solution to energy-related environmental problems. Hydrogen contains no carbon and it forms 

just water as a by-product when it burns. So far, the main commercial process for producing 

hydrogen is the steam reforming of hydrocarbons. It is, however, connected with the CO2 

emission disadvantage. Therefore, the search for economic and efficient technologies for 

hydrogen production based on renewable resources (e.g., solar energy) becomes urgent. 

Photocatalytic and photoelectrochemical water splitting are promising routes for utilizing and 

storing the solar energy in the form H2. However, one of the barriers that needs to be overcome 

prior to a widespread use of these technologies is the discovery and development of stable and 

efficient photoactive materials. Solar hydrogen can also be produced from water by employing 

an electrolyzer powered by photovoltaics. Abundant, cheap, and highly active oxygen 

evolution and hydrogen evolution electrocatalysts are also required to enhance the efficiency 

and lower the cost. Thus, my research is focused mainly on the development of nano-

engineered materials for photocatalytic, photoelectrochemical, and electrocatalytic water 

splitting. It also includes studying the mechanisms of these processes by different spectroscopic 

techniques (e.., EIS and IMPS) in order to rationally design new materials with enhanced 

efficiencies.  

 

Current Research Interests 

 Photocatalytic Hydrogen Production 

 Photoelectrochemical Water Splitting  

 Water Electrolysis (HER and OER Electrocatalysts) 

 Photoactive Coating for Self-cleaning Material Applications 

 

Recent Publications 

 Ivanova, I.; Kandiel, T. A.; Cho, Y.-J.; Choi, W.; Bahnemann, D., Mechanisms of 

Photocatalytic Molecular Hydrogen and Molecular Oxygen Evolution over La-Doped 

NaTaO3 Particles: Effect of Different Cocatalysts and Their Specific Activity. ACS Catal. 

2018, 2313-2325. 

 Ahmed, A. Y.; Ahmed, M. G.; Kandiel, T. A., Modification of Hematite Photoanode with 

Cobalt Based Oxygen Evolution Catalyst via Bifunctional Linker Approach for Efficient 

Water Splitting. J. Phys. Chem. C 2016, 120 (41), 23415-23420. 

 Ahmed, M. G.; Kretschmer, I. E.; Kandiel, T. A.; Ahmed, A. Y.; Rashwan, F. A.; 

Bahnemann, D. W., A Facile Surface Passivation of Hematite Photoanodes with TiO2 

Overlayers for Efficient Solar Water Splitting. ACS Appl. Mater. Interfaces 2015, 7 (43), 

24053-24062. 
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Name:  Dr. Abdul Rajjak Shaikh 

(abdulrajjak.shaikh@kfupm.edu.sa) 

 

Research theme/title:  Mechanism for fouling of PVDF membrane: 

Molecular Dynamics Simulation Studies 

 

Abstract 

Adsorption of bovine serum albumin (BSA) on poly(vinylidene fluoride) (PVDF) surfaces in 

an aqueous environment was investigated in the presence and absence of excess ions using 

molecular dynamics simulations. The adsorption process involved diffusion of protein to the 

surface and dehydration of surface−protein interactions, followed by adsorption and 

denaturation. Although adsorption of BSA on PVDF surface was observed in the absence of 

excess ions, denaturation of BSA was not observed during the simulation (1 μs). Basic and 

acidic amino acids of BSA were found to be directly interacting with PVDF surface. Simulation 

in a 0.1 M NaCl solution showed delayed adsorption of BSA on PVDF surfaces in the presence 

of excess ions, with BSA not observed in close proximity to PVDF surface within 700 ns. 

Adsorption of Cl− on PVDF surface increased its negative charge, which repelled negatively 

charged BSA, thereby delaying the adsorption process. These results will be helpful for 

understanding membrane fouling phenomena in polymeric membranes, and fundamental 

advancements in these areas will lead to a new generation of membrane materials with 

improved antifouling properties and reduced energy demands. 

 

Current Research Interests 

 CO2 capture 

 Polymeric membrane 

 Computational studies 

 Designing of corrosion inhibitors 

 

Recent Publications 

 Shaikh, A. R.; Karkhanechi, H; Yoshioka, T; Matsuyama, H; Takaba, H.; Wang, D-

M. Adsorption of bovine serum albumin on poly(vinylidene fluoride) surfaces in the 

presence of ions: A molecular dynamics simulation. J. Phys. Chem. B 2018, 122, 

1919−1928. 

 Shaikh, A. R.; Karkhanechi, H;  Kamio, E.; Yoshioka, T; Matsuyama, H. Quantum 

mechanical and molecular dynamics simulations of dual-amino-acid ionic liquids for 

CO2 capture. J. Phys. Chem. C 2016, 120, 27734-27745. 

 Shaikh, A. R.; Rajabzadeh, S.; Matsuo, R.; Takaba, H.; Matsuyama, H. Hydration 

effects and antifouling properties of poly(vinyl chloride-co-PEGMA) membranes 

studied using molecular dynamics simulations. Appl. Surf. Sci. 2016, 369, 241−250.  
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Name:  Dr. Saheed Adewale Ganiyu 

(gsadewale@kfupm.edu.sa) 

 

Research theme/title:  Advanced Materials for Catalytic and 

Environmental Applications 

 

Abstract 

Development of advanced and innovative materials that cut across different disciplines of 

science and engineering is the key to sustainability of the present and future of our society. The 

recent advances in the field of materials science have led to significant improvement in 

catalysis, environmental mitigation and renewable energy applications such as 

hydroprocessing activities, photocatalytic oxidation, adsorption, separation, solar and fuel 

cells. The scope of my research focuses on the synthesis and characterization of different class 

of advanced porous materials such as graphitic and amorphous carbon, mesoporous silica 

(SBA-15, SBA-16 etc.), zeolites and metal-oxides, tailored for heterogeneous catalysis and 

environmental applications. The applications include but not limited to hydroprocessing of 

fuels, adsorptive desulfurization of diesel, dry reforming of greenhouse gases, valorization of 

CO2, removal of pollutants from effluent etc. 

Current Research Interests 

 CO2 mitigation by functionalized porous materials 

 Methane dry reforming by heterogeneous catalysts  

 Adsorption of organic dyes from industrial effluents 

 Desulfurization by HDS and adsorption 

 

Recent Publications 

 Ganiyu, Saheed A., Khalid Alhooshani, and Syed Ahmed Ali. "Single-pot synthesis 

of Ti-SBA-15-NiMo hydrodesulfurization catalysts: Role of calcination temperature 

on dispersion and activity." Applied Catalysis B: Environmental 203 (2017): 428-441. 

 

 Ganiyu, Saheed A., Ajumobi, O., Lateef, S.A., Sulaiman, K.O., Bakare, I.A., 

Muhammad, Q. and Alhooshani, K. Boron-doped activated carbon as efficient and 

selective adsorbent for ultra-deep desulfurization of 4, 6-dimethyldibenzothiophene. 

Chemical Engineering Journal. 2017, 321: 651-661. 

 

 Ganiyu, Saheed A., Syed Ahmed Ali and Khalid Alhooshani. "Simultaneous HDS of 

DBT and 4,6-DMDBT over single-pot Ti-SBA-15-NiMo catalysts. Influence of Si/Ti 

ratio on the structural properties, dispersion and catalytic activities. RSC Adv. 2017, 

7, 21943. 
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