MSc in Chemistry
Degree Plan



Credits Required

0



Core Courses


0



Elective Courses


12



Thesis



12



Non-credit Philosophy of Science
24

	Course Code
	Course Title
	Credit
	Category

	
	
	
	Core
	Elective

	SCIE  6002
	Philosophy of Science
	0
	*
	

	CHEM 6611
	Topics of Inorganic Chemistry
	3
	*
	

	CHEM  6621
	Topics in Organic Chemistry
	3
	*
	

	CHEM  6631
	Topics in Physical; Chemistry
	3
	*
	

	CHEM  6641
	Advanced Methods in Analytical Chemistry
	3
	*
	

	CHEM  6612
	Advanced Inorganic Chemistry I
	3
	
	*

	CHEM  6613
	Advanced Inorganic Chemistry II
	3
	
	*

	CHEM  6622
	Aspects of Organic SynThesis 
	3
	
	*

	CHEM  6623
	Organic Materials in Industry
	3
	
	*

	CHEM  6632
	Laser and their Chemical Applications 
	3
	
	*

	CHEM  6633
	Dynamics of Molecular Energy Transfer
	3
	
	*

	CHEM  6634
	Computational Chemistry
	3
	
	*

	CHEM  6635
	Special Topics in Physical Chemistry I 
	3
	
	*

	CHEM  6642
	Advanced Environmental Chemistry
	3
	
	*

	CHEM  6643
	Spectrochemical Analysis
	3
	
	*

	CHEM  7001
	Thesis
	0
	*
	


Research Interests:

Analytical and Environmental:

· Molecular imprinting polymers for the separation of pesticides. Chiral derivatisation and HPLC separation of enantiomeric drugs. Development of fluorimetric and phosphorimetric techniques and fluorescence detection methods.
· Thermodynamic and kinetic studies of gamma aminobuteric acid and its inhibitors and superoxide dismutase.  Fluorescence and thermodynamic studies of ligands interaction with macromolecules. Spectrophotometric and chromatographic analysis of natural products.
· Development of analytical methodology and instrumentation: drug analysis in pharmaceutical and biological matrices, monitoring of organic pollutants and toxic metal ions in water and air using techniques such as HPLC, CE, GC and GC-MS.
· Application of chemometrics to solving problems in spectroscopic and chromatographic analysis. Construction of solid-phase reactors and flow-through cells for use as optical sensors. Polymeric materials of special selective criteria that mimic biological systems are of primary interest.
· Applications of atomic spectroscopy (such as AA and ICP) to trace methods of analysis.
· Extraction and separation of organic compounds using microwave-assisted solvent extraction, conventional extraction methods, TLC, GC and HPLC.

· Environmental analytical chemistry: monitoring of environmental samples for toxic heavy metals and harzadous organic compounds. 
· Automation and miniaturization of analytical techniques with special interest in sequential injection analysis, microfluidic systems, lab-on-chip, and high-through-put techniques.
Inorganic, Inorganic Materials, Bioinorganic:

· Design, synthesis and characterization of organometallic polymers and their monomeric precursors; the chemistry and photophysics of rigid-rod polymers.
· Soft chemistry (chimie douce): syntheses and characterization of novel advanced inorganic materials; vanadium-containing mixed-metal oxides; electrode materials with rechargeable lithium batteries.
· Inorganic chemistry in solution: crown ethers; the spectroscopy of transition metal complexes with ligands derived from amino acids.
· Coordination chemistry: synthetic routes to transition-metal complexes containing macrocyclic ligands with unique structures and mixed-donor polydentate ligands of biological relevance; structural, electrochemical, magnetic and spectroscopic techniques. 
· Bioinorganic chemistry: isolation and manipulation of proteins, ascertaining the behaviour of metalloproteins, elucidation of structure-function relationships of  a diversity of metal-containing biomolecules; syntheses of model systems for biological systems.
Organic SynThesis, Natural Products, Bioorganic:

· Design and synthesis of bioactive compounds. Bio-assay-driven chemical investigation of plants, microbes and marine organisms for biopesticides, antioxidants, antiinfectives and antitumour natural products.
· Solving environmental problems with the aid of microorganisms: biological clean-up of oil spills.

· Phytochemistry: isolation and identification of natural products from medicinal plants) chromatographic techniques, NMR spectroscopy and mass spectrometry.
· Synthesis of natural products using biomimetic approach. Isolation and identification of  natural products.
Physical and Environmental:

· Surfactant-based separation processes in the treatment of contaminated water. 
· Formulation and Optimization of surfactant systems in reservoir conditions. 
· Corrosion and protection of metals in aqueous environments. Electrochemical techniques are employed to investigate the corrosion of metals and the mechanisms of their deterioration. Special attention is focused on corrosion problems relevant to Oman.

· Development and employment of chemical sensors that can deliver instant analytical results without sample treatment. Chemical sensors are important tools for monitoring pollution and for conduction fundamental environmental studies.

· Investigation of the potential of Raman photoacoustic methods for online oil-in-water measurements and noninvasive glucose monitoring.

· Development of a novel technique to measure non-linear optical properties of solutions using a laser-based interferometric method. 

· Investigating proton transfer processes in the excited states.  The spectroscopic effects accompanying these processes are linked to changing the genetic code and causing mutations in biological systems.

· Studying protein-ligand interactions using frequency and time domains. 
Protein functions are usually explored by using certain probe-molecules (ligands) which change their spectroscopic characters inside the protein.  By following these changes, a clear picture about the functionality of the protein can be obtained, especially how the protein binds to the ligand (e.g., induced-fit or lock-and-key).

Research Facilities:

· AAS (1) (flame & graphite).

· Fluorimeter (2).

· FTIR spectrophotometers (2).

· GCMS (1).

· HPLC (2) (analytical & semipreparative).

· 400 MHz NMR spectrometer (1).

· UV-Vis spectrophotometers (3).
· GCFID (1).

· CE (1).

· FIA (2).

· CHN analyzer (1). 

· Magnetic Balance (1)

Faculty:

Abdulrahman O. Abdulnour, Associate Professor 

PhD 1966, Natural Products, Chemical Education. Northwestern  University, USA.

Fakhr Eldin Suliman, Associate Professor 

PhD 1996, Analytical Chemistry, King Fahad University of Petroleum and Minerals, Saudi Arabia.

Majekodunmi O. Fatope, Associate Professor 

PhD 1980, Organic SynThesis, Bioactive Natural Products (from Plants, Microbes and Marine Organisms), Biopesticides, Bench-top Bioassay Techniques, University of lbadan, Nigeria.

Mohamed Aoudia, Associate Professor 

PhD 1980, Spectroscopic Investigation of the Effect of Surfactant Structure on Aqueous Micellar Solutions University of Texas, USA .

Muhammad S. Khan, Associate Professor 

PhD 1983, Inorganic Chemistry: Organometallic Chemistry, Materials Chemistry and Coordination Chemistry. University of Cambridge, UK.

Salama B. Salama, Associate Professor

PhD 1970, Study of Weak Complexes in Non-aqueous Media, Transition Metal Complexes. University of Khartoum, Sudan.

Salma M. Z. Al-Kindy, Associate Professor

PhD 1987, Fluorescence and Phosphorescence Techniques, Loughborough University, UK.

Ashraf T. Al-Hinai, Assistant Professor

PhD 2002, Some Chemical and Electrochemical Aspects of Chemical Mechanical Polishing of Copper. Pennsylvania State University, USA.

Badria Ibrahim Al-Shihi, Assistant Professor,

PhD 2001, Conceptual Designer of Deoiling Processes: Business Process Reengineering(BPR) and Computer Support Tools, Loughborough University, UK.

Emad Khudaish, Assistant Professor

PhD 1999, Electrochemical Oxidation of Hydrogen Peroxide at Platinum Electrodes in Phosphate Buffer Solution, Massey University, New Zealand.

Faizah Al-Mjeni, Assistant Professor

PhD 2002, Bioinorganic Chemistry, University of Massachusetts, Amherst, USA.

Heiko Patzelt, Assistant Professor
PhD 1993, Bioorganic Chemistry: Using Microorganisms to Solve Chemical Problems, University of Zurich, Switzerland.

Hisham Abdul-Khader, Assistant Professor

PhD 1990, Organic Spectroscopy Bioactive Natural Products Structure, University of Antwerp, Belgium.

Jaafar K. Jawad, Assistant Professor

PhD 1979, Organometallic Chemistry. University of Liverpool, UK.

John Husband, Assistant Professor

PhD 2000, Physical Chemistry, Laser Spectroscopy and Dynamics. University of Massachusetts, Amherst, USA.

John Williams, Assistant Professor 

PhD 1997, Analytical Chemistry, Keele University, UK.

Khaled Melghit, Assistant Professor

PhD 1994, Materials Science, University Jules Verne, Picardie, France.

Muna R. Al-Mandhary, Assistant Professor 

PhD 1994,SynThesis and Characterisation of Organometallic and Coordination Compounds University of Cambridge, UK .

Musa Shongwe, Assistant Professor 
PhD 1990, Bioinorganic Chemistry and Co-ordination Chemistry,University of Cambridge, UK.

Osama Abou-Zied, Assistant Professor

PhD 1995, Physical Chemistry, Laser Spectroscopy. University of Saskatchewan, Canada.

Saleh N. Al-Busafi, Assistant Professor

PhD 1999, Organic SynThesis, Natural Products. University of Reading, UK.

Wajdi Michel Zoghib, Assistant Professor 

PhD 1996, Organic Chemistry(Structure- Activity Relations). University of Saskatchewan Canada.

