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Main Scientific Interest: My research focuses on investigation of advanced functional materials 

for energy catalytic applications. I am particularly interested in 2D materials such as COFs, MOFs, 

TMDCs, chalcogenides, and high entropy alloys (HEAs). Using DFT and MD simulations, my 

work explores catalytic processes, thermoelectric materials, and surface reactions at the atomic 

scale. The goal is to develop efficient materials for sustainable energy conversion, environmental 

remediation, and electrochemical catalysis.  
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2017 – 2021 [PhD, COMSATS University Islamabad, Abbottabad campus, Pakistan 
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Thesis: Theoretical Studies on Electrochemical Sensing Applications of 

Nitrogenated Holey Graphene (C2N) for Toxic Agents 
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❖ Assistant Professor (BPS-19) at Cholistan University of Veterinary 

and Animal Sciences (CUVAS) Bahawalpur, Pakistan since 26 March, 
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College, Tarbela. 
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➢ Manager Research and Innovation Cholistan University of Veterinary and 

Animal Sciences, Bahawalpur, from 2024 to to-date   

➢ Hostel Warden Abbottabad Public School and College 2023 to 2024 

➢ Assistant controller of examination Abbottabad Public school and College 

Abbottabad from 2017 to 2024 
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Projects:  
1. Transition metal doped on C2N surface for hydrogen dissociation reaction   

[Co-PI, King Faisal University, Grant No. 2125, 2021, SAR 30,000]   

 

2. Role of C60 fullerene towards hydrogen dissociation reaction  

[Co-PI, King Faisal University, Grant No. 3861, 2023, SAR 10,000]   

 

3. Hydrogen dissociation reaction via single atom catalysis using transition metals doped on 
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Communication skills 

➢ Excellent communication and teaching skills. 

➢ Good command of MS office, Linux/Ubuntu 

Expertise 

➢ Density Functional Theory (DFT): 

Gaussian, VASP, Quantum ESPRESSO, ORCA, Psi4 

➢ Molecular Dynamics (MD): 

GROMACS 

➢ Semi-Empirical Methods: 

CREST, GFN-xTB, xTB 

➢ Docking & Modeling: 

AutoDock Vina, Chimera, PyMOL 

➢ Visualization: 

VMD, ASE 

➢ Materials Science: 

Pymatgen, Materials Studio 

➢ Other Tools: 

Multiwfn, ChemCraft, GaussView 

Methodologies 

• Conformer Search and Ensemble Generation: Expertise in identifying stable 

conformers and exploring potential energy surfaces using tools like CREST and GFN-

xTB. 

• Transition State (TS) Location: Proficient in locating transition states for reaction 

mechanisms using DFT-based tools (Gaussian, ORCA, and VASP). 

• Band Structure, DOS, and Optical Properties Analysis: Skilled in calculating and 

analyzing electronic properties of materials, including band gaps, density of states (DOS), 

and optical conductivity. 

• Thermochemical and Kinetic Modeling: Experienced in predicting reaction energies, 

rates, and mechanisms for various chemical processes. 

• Reaction Mechanism Elucidation: Deep understanding of reaction pathways and 

catalytic processes using computational chemistry. 

• Sensors and NLO Materials Design: Research experience in designing sensors and 

materials with nonlinear optical properties. 

• Drug Design: Computational studies for drug binding, docking, and delivery systems. 



• Other Areas of Expertise: Mechanistic studies of organic reactions, single-atom 

catalysis, band gap engineering, thermoelectric materials, and surface chemistry using 

DFT simulations. 

Certificate of Excellence: Certificate of Excellence, by Zakariyan Chemist Organization Multan 

Pakistan, for excellent research in M.Sc. Chemistry. 
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International workshop on Computational Biology (August 2-5, 2022) 
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