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The certificate course on “Computing skills and Hands on Training in Analytical 

Instrumentation”, started for the college students during the academic year 2018-2019. It 

provides the key knowledge base and laboratory resources to prepare students for careers as 

professionals in the field of Chemistry and particularly in Analytical instruments handling 

enabling them to interface not only with various branches of Chemistry (Organic, Inorganic, 

Physical, Biological, Industrial, Environmental, Pharmaceuticals etc.) but also with the 

related fields, and for professional courses and are as of research including medical, forensic, 

food, agriculture, dental, law, intellectual property, business programs etc. Characterization 

and analytical techniques are methods used to identify, isolate or quantify chemicals or 

materials, or to characterize their physical properties. They include spectroscopy, 

electrochemical analysis, and other measurements used in Chemistry and material science. 

The instrumentation in quality control laboratories plays a vital role for fast processing and 

analysis of testing samples. Thus, skilled personnel who are trained for handling sophisticated 

instruments is important aspect in the characterizations. Using quality equipment there is 

enhancement in quality and minimization of errors in testing of samples, which helps to 

produce timeline results. Our training module assures hands-on theoretical, practical and 

conceptual basic on the instruments for thorough understanding of analytical instruments and 

methods. This training course aims to give practical demonstration on instruments, 

calibration and method development so the participant can achieve the analytical and 

interpretative skills which are critical for working in the laboratory. There is a challenge 

before universities to fulfill the demand of skilled human resources as the education given in 

academic institutions may not be fully acquainted with needs of the today’s growing 

industries. We, the academic institutions working under the umbrella of university do not 

have that much academic flexibility in designing the syllabi of our courses. Hence, in order to 

cater the requirements of chemical industries and analytical laboratories there is utmost need 

to design and develop a course which will provide practical knowledge and skills of handling 

sophisticated instruments to the students. 

Department of Chemistry has designed the certificate course on “Sophisticated 

Analytical Instrument Handling” especially for UG, PG and Research students. This course 

will provide breakthrough knowledge of instrumentation, handling and applications of the 

high cost instruments viz. FT–IR with ATR attachment, UV–Visible Spectrophotometer with 

integrating sphere, Potentiostat/Galvanostat electrochemical instrument, Rotary evaporator, 

Constant temperate bath with chiller for crystal growth. 

 

 

Eligibility: 
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    Graduate, postgraduate or research students having Chemistry or Physics as one of the 

subjects. 

 

Course Structure and Syllabus 

Duration: Six months  

Lectures: 1 Lecture & practical per week 

Assessment: At the end by a paper consisting of 80 marks (Theory 50% and Practical 50%). 

It will comprise multiple choice questions (MCQs), small experiment on the use of 

instrument and short answer questions. 

Admission intake: Batch of 15-20 students per year 

 

“Computing skills and Hands on Training in Analytical Instrumentation” 

 Certificate will be awarded to successful students who will attend at least 80% lectures, 

practicals and complete the assignments and qualify the MCQ examination. 

 

Course Outcomes Expected:  

1. Introduction of Instrumental Analysis 

Objectives: Students will be able to- 

1. Need of chemical analysis 

2. Methods of chemical analysis 

3. Various methods of instrumental analysis and their appropriateness 

4. Some important applications 

 

2. FT-IR Spectroscopy : 

Aim : To learn principle, theory and practical applications of FT-IR spectroscopy. 

Objectives: students will learn 

5. Basic principle of infrared spectroscopy 

6. Regions in infra – red band 

7. Modes of vibrations 

8. Fourier transform 

9. Standardization/calibration of the instrument 
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10. Instrumentation and how to record the spectrum 

11. Interpretation of spectra and application of FT-IR. 

 

3. UV-Visible Spectrophotometry:  

Aim : To study principle, theory and applications of UV-Visible Spectroscopy 

Objectives: The student will be able to understand 

1. Basic principle, Lambert’s – Beer’s law 

2. Instrumentation of technique 

3. Standardization/calibration of the instrument 

4. Analysis using calibration and standard addition method 

5. Tabulation and interpretation of results. 

 

4. Rotary Evaporator:  

Aim: To separate solvents precisely from different reaction mixtures under normal 

conditions. 

Objectives: After learning this technique students will be able to 

1. Understand the operations of technique in order to carry out distillation of various 

mixtures of solvent/chemicals. 

2. Learn high vacuum separation of different solvents. 

3. Remove/separate solvent from targeted compound. 

4. Applications in research and routine practical work. 

 

5. Potentiostat/Galvanostat 

Aim: Thin film depositon 

Objectives: After learning this technique students will be able to 

1. Understand the use of this technique. 

2. Standardization and optimization of parameters. 

3. Thin-film deposition 

4. Interpretation of results. 

 

6. Constant temperature bath with chiller for crystal growth:   

Aim: To permit the formation of one or only a few crystal nuclei, and to provide controlled 



 Certificate course on “Computing skills and Hands on Training in Analytical Instrumentation” 

 

conditions so that the continuing growth form the nucleus to the desired size occurs without 

the nucleation of additional crystal and the formation of a polycrystalline mass. 

 

Objectives: After learning this technique students will be able to know how to grow single 

crystal 

1. Understand the operations of technique in order to start single crystal growth. 

2. Optimization of parameter. 

3. How to prepare semi organic single crystal. 

4. Applications in research and routine practical work. 

 

7. Magnetic susceptibility measurements:   

Aim: Accurate measurements of susceptibility to understand diamagnetic and paramagnetic 

behavior of inorganic compounds 

 

Objectives: After learning this technique students will be able to know how to grow single 

crystal 

1. Understand the operations of technique in order to carry out the susceptibility 

measurements.    

2. Preparation of sample &calibration. 

3. Measurements & calculations. 

 

References: 

1. Instrumental Methods of Chemical Analysis, Chatwal and Anand. 

2. Principles of IR Spectroscopy, Nakamoto Organic Spectroscopy , LDS Yadav 

3. Analytical Chemistry( J.W ) G. D. Christian 

4. Principles of Instrumental Analysis- D. Skoog and D. West  

5. Treatise on Analytical Chemistry; Vol. I to VII I, .M. Kolthoff.  
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CERTIFICATE COURSE IN BASIC INSTRUMENTATION TRAINING 

Academic Year 2022-23 

Sr. No. Date Theory Practical 

01  Need of chemical analysis --- 

02  Methods of chemical analysis --- 

03  
Various methods of instrumental 

analysis 

--- 

04  Applications --- 

05  --- Hands-on training 

06  --- Hands-on training 

07  --- Hands-on training 

08  --- Hands-on training 

09  --- Hands-on training 

10  --- Hands-on training 

11  --- Hands-on training 

12  --- Hands-on training 

13  14-05-2023 Examination 
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Attendance Record:  
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Glimpses of Certificate course on “Computing skills and Hands  

on Training in Analytical Instrumentation” 

 

 
 

 
Handling of analytical equipments by the college students  
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Computing skill & Hands-on training 
 

 

 


