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RESEARCH METHODOLOGY IN CHEMICAL SCIENCES (June 2023 onwards) 

 

Unit I. Search of Literature 

Primary sources –  journals – periodicals – patents – abstracts; Secondary sources  including 

list of titles – reviews – annual reviews – treatises – serials – monographs and text books – 

encyclopedia – catalogues – index of tabulated data – Science citation index – Searching the 

chemical literature – location of journal article – materials on a given topic – information 

about specific compound – choosing a problem – Abstract of a research paper. Literature 

searching online – The CA file – Registry file and other data bases – Popular websites in 

Chemistry – Materials science – Physics and Biological Sciences. 

 

Unit II. Introduction to IPR 

Intellectual Property Rights (IPR) and Patents, Royalty – Developing technical specifications 

and patenting of energy conversion and storage materials – Nanomaterials – biomaterials – 

Catalysts – IPRs, and ownership of traditional knowledge – IPR impacts on Chemical 

sciences research in India. Technology transfer – Knowhow – entrepreneurship – royalty –

industry liaison. 

 

Unit III. Good Laboratory Practices and Safety                                                   

Definition – Principles – Good Laboratory Practices (GLP) – Application. Stepwise 

implementation of GLP and Compliance monitoring. Safe working procedure and Protective 

environment – Protective apparel –Emergency procedure and first aid –Laboratory ventilation 

– Safe storage and use of hazardous chemicals – Procedure for working with substance that 

pose hazards – Flammable or explosive hazards – Procedure for working with gases at 

pressures above or below atmospheric – Safe storage and disposal of waste chemicals –

Recovery, recycling and reuse of laboratory chemicals – Procedure for laboratory disposal of 

explosives, identification, verification and segregation of laboratory waste –Disposal of 

chemicals in the sanitary sewer system – Incineration and  transportation of hazardous 

chemicals. 

 

Unit IV. Advanced Instrumentation Techniques 

Separation Techniques – Column, paper, thin layer and gas chromatography – HPLC – Ion 

exchange chromatography. Spectroanalytical Techniques – Principle – instrumentation and 

applications of colorimetric – flame photometry – atomic absorption spectroscopy and atomic 

emission spectroscopy. Spectroscopic Techniques – Principle – instrumentation and 

applications of UV-Visible spectroscopy – FTIR spectroscopy- Mass spectroscopy – NMR    

(H1 and 13C) spectroscopy – EPR spectroscopy –  ESCA ( XPS) – Auger electron 

spectroscopy. Principle, instrumentation and applications of the following techniques: XRD – 

DSC – TG/DTA – SEM – AFM - STM and TEM  – Cyclic voltammetry – Electrochemical 

impedance spectroscopy – Electrochemical quartz crystal microbalance. 
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Unit V - Error Analysis 

Classification of errors – accuracy – precision – minimization of errors – significant figures. 

Mean, median, and standard deviation – Random and normal errors – Comparison of results – 

Student’s t-distribution and t-tests – Curve fitting – Linear regression – regression line –

correlation coefficient – Multiple linear regression (one variable with two other variables). 

Statistical software packages – SPSS and Mathematica. 
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