




























































VEER NARMAD SOUTH GUJARAT UNIVERSITY 

T. Y. B. Sc. – SEM – V CHEMISTRY (SEC) 
PAPER - CH-SEC-501 

Spectral and Industrial Chemistry (SEC) (1 Credits Theory + 1 Credits Practical) 

As per NEP 2020 

To be implemented from the Academic year 2025-26 

 
Course  

Subject Code 
CH-SEC-501 

Subject Title Spectral and Industrial Chemistry (Theory) 

Credits 01 

Teaching per 
week 

02 Hours 

Effective 
from 

2025-2026 

Purpose of 
Course 

This course aims to provide students with fundamental knowledge of molecular 
spectroscopy and the chemistry of soaps and detergents, emphasizing their 
principles, applications, and environmental impact. 

Objective of 
Course 

Students will learn the principles and applications of molecular spectroscopy, 
including NMR, ESR, and Raman spectroscopy, along with the chemistry, types, 
and cleansing mechanisms of soaps and detergents. 

Course 
Outcomes 

CO1-Remembering: Students will recall fundamental principles of molecular 
spectroscopy, including different types of spectra and electromagnetic radiation. 
CO2-Understanding: Students will explain the principles and applications of 
NMR, ESR, rotational, vibrational, and Raman spectroscopy, along with the 
mechanism of light scattering. 
CO3-Application: Students will apply spectroscopic techniques to analyze 
molecular structures, calculate bond lengths, and interpret spectral data. 
CO4-Analysis: Students will analyse the differences between various types of 
molecular spectra and evaluate the principles of single-beam 
spectrophotometers. 
CO5-Evaluation: Students will compare the properties, environmental impacts, 
and cleansing actions of soaps and detergents based on their chemical 
composition. 
CO6-Creation: Students will design and propose improved formulations for soaps 
and detergents, considering efficiency, environmental sustainability, and 
industrial applications.  

Mapping 
Between  
COs and 

PSOs  
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Third Year B. Sc. Sem. – V 

CH-SEC-501 (Spectral and Industrial Chemistry) 

Syllabus effective from June 2025 

 [A] Molecular spectroscopy 

• Brief introduction to spectroscopy.  
• Various type of spectra given by molecular species. 
• NMR, ESR or EPR, pure rotational spectra, vibrational and vibrational-

rotational spectra, Raman spectra. 
• Electromagnetic radiation with wavelength and energy. 
• Radiofrequency, microwave, IR, UV/visible, X-ray region. 
• Rotational spectra, calculation of bond length. 
• Vibrational-rotational spectra, Hook’s law, vibrational energy level, Light 

scattering and Raman Spectroscopy with applications.  
• Principle and working of single beam spectrophotometer. 
• Numerical based on reduced mass and moment of inertia.  

[B] Soap and detergents 
        Introduction, Definition of soaps and detergents, Types of soap (hard 

soap, soft soap, medicated soap, transparent soap), Types of detergents, 
Cleansing action of soap and detergents, Environmental impact of soap 
and detergents, Comparison of soap and detergents.  

10 h 
 
 
 
 
 
 
 
 
 
 
 

5 h 
 
 
 

  
Reference Books: 

• Quantitative analysis by R.A. Day and A.L. Underwood. 

• Instrumental analysis, 5th Edition, by Skoog, Holler, Nieman 

• Advanced Practical Organic Chemistry by Leonard F. Morrison, 2nd Edition, 2015, CRC 

Press. 

• Modern Technology of Soaps, Detergents and Toiletries by P.K. Chattopadhyay, Revised 

Edition, 2013, NIIR Project Consultancy Services. 

•  The Science of Soaps and Detergents: Comprehensive Guide by David E. Shaw, 3rd 

Edition, 2017, McGraw Hill.  

• Handbook on Soaps, Detergents & Acid Slurry by S.K. Singh, 2nd Revised Edition, NIIR 

Project Consultancy Services.  

• Handbook of Detergents: Properties by Uri Zoller, 1st Edition, 2008, CRC Press.  

• Industrial Applications of Surfactants IV, by D.R. Karsa, 4th Edition, 1999, Royal Society 

of Chemistry.   



VEER NARMAD SOUTH GUJARAT UNIVERSITY 
T. Y. B. Sc. – SEM – V CHEMISTRY Practical (SEC) 

PAPER - CHP-SEC-501 

Spectral and Industrial Chemistry (SEC) (1 Credits Theory + 1 Credits Practical) 

As per NEP 2020 

To be implemented from the Academic year 2025-26 

 
Course  

Subject Code 
CHP-SEC-501 

Subject Title Spectral and Industrial Chemistry (Practical) 

Credits 01 

Teaching per 
week 

02 Hours 

Effective 
from 

2025-2026 

Purpose of 
Course 

This course aims to equip students with practical skills in spectrophotometric 
analysis, surfactant behavior studies, and soap formulation. 

Objective of 
Course 

Students will learn to analyse chemical compounds using spectrophotometry, 
study the effects of electrolytes on surfactants, determine critical micelle 
concentration, and assess soap quality through TFM measurement and liquid soap 
preparation. 

Course 
Outcomes 

CO1-Remembering: Students will recall the principles of spectrophotometry and 
surfactant chemistry, including key concepts such as cloud point, critical micelle 
concentration (CMC), and total fatty matter (TFM). 
CO2-Understanding: Students will explain the interactions of electrolytes with 
surfactants, the chemistry of soap preparation, and the role of metal complexes in 
spectrophotometric analysis. 
CO3-Application: Students will apply spectrophotometric methods to determine 
NO₂⁻ and metal-ligand complexes, and analyse the impact of electrolytes on non-
ionic surfactants. 
CO4-Analysis: Students will analyse experimental data to determine CMC values, 
assess soap quality based on TFM, and evaluate the cloud point behavior of 
surfactants. 
CO5-Evaluation: Students will compare the effectiveness of different 
spectrophotometric techniques, assess the influence of salts on surfactant 
properties, and evaluate soap formulations. 
CO6-Creation: Students will design and formulate liquid glycerine soap, 
optimizing composition for improved cleansing efficiency and environmental 
sustainability.  

Mapping 
Between  
COs and 

PSOs  
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Third Year B. Sc. Sem. – V 

CHP-SEC-501 

Syllabus effective from June 2025 

1. Spectrophotometric determination of NO2-1. 

2. Spectrophotometric determination of copper-ammonium complex. 

3. Effect of electrolyte on cloud point of non-ionic surfactant. 

4. CMC determination of ionic surfactant in the presence of salt. 

5. Preparation of liquid glycerine soap.  
6. Measurement of TFM (Total fatty matter) in soaps.  

(Note: Perform any four experiments) 

Reference Books: 

• Handbook of Food Analysis: Physical Characterization and Nutrient Analysis by Leo 

M.L. Nollet, 3rd Edition, 2015, CRC Press.  

• Food Adulteration and Safety by H.G. Ramachandran 1st Edition, 2016, Tata McGraw-

Hill Education 

• Advanced Practical Physical Chemistry by J. B. Yadav, 31st Edition, 2020, Goel 

Publishing House.  

• Food Chemistry, by H.-D. Belitz, Werner Grosch, Peter Schieberle, 4th Revised and 

Extended Edition, 2009, Springer.  

• Handbook of Food Adulteration and Safety, by B.K. Ghosh, 1st Edition, 2020, Random 

Publications. 

• Modern Technology of Soaps, Detergents and Toiletries by P.K. Chattopadhyay, Revised 

Edition, 2013, NIIR Project Consultancy Services. 

• Surfactants and Interfacial Phenomena by M. J. Rosen, and Joy T. Kunjappu, 4th Edition, 

2012, Wiley-Interscience.  

• Vogel's Quantitative Chemical Analysis by J. Mendham, R.C. Denney, J.D. Barnes, and M. 

Thomas, 6th Edition, 2000, Pearson Education.  
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