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Engineering Chemistry Syllabus for I Year B. Tech. 

Chairman: Dr. Logudurai R., Associate Professor & Head - Chemistry, MITS. 

The board of studies meeting for the Department of Chemistry was held virtually 
(Microsoft Teams) on 01% March 2021. Some of the committee members were not able to attend 
the meeting due to their schedule, however, the comments/suggestions were received via e-mail. 

Syllabus for the following courses were discussed. 

1. Engineering Chemistry (20CHE101) 

Members Attended: 

Minutes of Meeting 

2. Chemistry Laboratory (20CHE201). 

BoS Meeting - 01 March 2021 

1. Dr. V. Saravanan (Industry Expert) 

Internal Members: 

R Dr a V. Subbe Reddy (uriverity Nomne) 

1. Dr. Balaji R. 

2. Dr. Arunbabu D. 

3. Dr. Selvaganapathi A{ 
4. Dr. Venkateswarlu Ch. 

S. Dr. Renjith B. 



20CHE101 

for the I Year B. Tech. students. 

Unit I: 

Unit II: 

Engineering Chemistry 

The following suggestions were given by the BoS members for this foundation courses 

The topic, �Dissolved Oxygen by Winkler's method" is added after the *Alkalinity and ite 
importance". 

> The topics "Boiler corrosion, Caustic embrittlement, Scale, Sludge formation" are added under the topic, �Disadvantages (industry level) of using hardwater". Though these topics have been taught, it was recommended to include in the syllabus. 

The topics are approved without any changes. 

Unit III: 

> The topics are approved without any changes. 

Unit IV: 

LTP C 

Unit V: 

3 

> The topic �free energy" which is coming after "Estimations of Entropy in Isothermal, 
Isobaric and Isochoric processes" is removed, since it has been discussed earlier in the 
same unit and it will be discussed again along with EMF. 

The topic, "Saponification number" is removed. 

The topic, "Reactions in setting and hardening of Cement" is added after the topic 
"Cement Materials and Manufacturing Process". Though the topic has been taught, it was 
recommended to include in the syllabus. 

The topics, "Sol-Gel and Hydrothermal" under the topic, "Chemical synthesis of 
Nanomaterials" are removed. 

The topic, "H2 storage" under the topic "Applications of Nanomaterials" is removed. 
Similarly, the example "ZnO" under the topic, �Photocatalytic Dye Degradation" is 
removed. 



Members Attended: 

1. Dr. V. Saravanan (Industry Expert) 
k Oo n V Subba Roddy (Unive1sity Non nee) 

Internal Members: 

1. Dr. Balaji R. 

2. Dr. Arunbabu D. 

3. Dr. SelvaganapathiA. 0 

4. Dr. Venkateswarlu Ch. 

5. Dr. Renjith B. 



20CHE201 

ONLINE 

The following suggestions were given by the BoS members for this foundation courses 
for the I Year B. Tech. students. 

> Remaining all other experiments are approved as suggested. 

Members Attended: 

> The experiment (No. 3), �Adsorption of acetic acid on charcoal" is removed and instead 
of that, the experiment, �Estimation of dissolved oxygen by Winkler's method" is added. 

1. Dr. V. Saravanan (Industry Expert) 
2. Do an v Subba Ra ddy (umvesty Nornine) 

Internal Members: 

1. Dr. Balaji R. 

Chemistry Laboratory 

2. Dr. Arunbabu D. 

3. Dr. Selvaganapathi A. 

-. Dr. Venkateswarlu Ch. 

. Dr. Renjith B. 
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Madanapalle Institute of Technology & Science 
(UGC-Autonomous) 

B. TechI Year VII Semester 

20CHE101 

Course Pre-requisite: Basic Chemistry at Intermediate or equivalent level. 

COURSE OBJECTIVES: 

Students will 

ENGINEERING CHEMISTRY 

Course Deseription: Deals with the basic principles of various branches of chemistry like 
physical, organic, inorganic, analytical and nanomaterial chemistry. 

1. Understand, analyse and determine the impurities present in the water. 
2. Appreciate the synthetic organic reactions used in daily life. 

3. Learn the principles of spectroscopies to analyse them. 
4. Value the basic concepts of thermodynamics and electrochemistry. 

LTP C 

UNIT I: Impurities Present in Water and Water Treatment 

Department of chemistry 

3 0 0 3 

5. Be exposed to the importance of nano and engineering materials used in their daily 
life and industry. 

(9 hours) 

Impurities present in Water: Impurities in water (BIS and WHO standards), Hardness of 
water- determination of hardness - EDTA Method (numerical problenms), Alkalinity of water 
(numerical problems), Estimation of Dissolved Oxygen by Winkler's method and its importance 

and Chlorides. Disadvantages (industry level) of using hard water (Boiler corrosion, Caustic 
embrittlement, Scale and Sludges). Softening of water (lon exchange method), Treatment of 
brackish water by Reverse Osmosis method. Water treatment for civic applications: coagulation, 

chlorination and ozonation. Concept of break point sedimentation, filtration, sterilization 
chlorination. 



UNIT II: Periodic Propertics and Organic Reactions 

Periodic properties: Electronic configurations, atomic and ionic sizes, ionization energies, 
oxidation states, molecular geometries. Organic Reactions: Introduction to substitution (SN' and 
SN), elimination (E and E) Addition, Condensation and Free Radical Polymerization 
Reaction (only the mechanism). 

UNIT IIl: Spectroscopy 

UNIT IV: Thermodynamics and Electrochemistry 

Basic Principle and Applications of UV-Visible, FT-IR, Raman, Microwave and Nuclear 
Magnetic Resonance (NMR) Spectroscopy. 

UNIT V: Engineering Materials, Nanoscience & Nanotechnology 

Thermodynamics: Systems, State Functions, Thermodynamic Functions: Work, Energy. 
Entropy and Free energy. Estimations of Entropy in Isothermal, Isobaric and Isochoric processes. 
Electrochemistry: Free energy and EMF. Cell potentials, the Nernst equation and applications. 
Batteries (Lead-Acid and Lithium ion) and Fuel-Cells (H2-O:). 

COURSE OUTCOMES: 

(7 hours) 

At the end of the course, the students will be able to 

(8 hours) 

Engineering Materials: Cement Materials and Manufacturing Process. Reactions in 

setting and hardening of Cement. Lubricants - definition, Properties of lubricants - Viscosity, 

Viscosity Index, Flash Point and Pour Point. Nanomaterials: Introduction, Classes/Types, 

Chemical synthesis of Nanomaterials: Chemical Vapor Deposition method (Carbon Nanotubes), 

Characterization by powder XRD (Scherrer's equation). Applications of Nanomaterials: Solar 

Energy and Photocatalytic Dye Degradation (TiO2). 

2. 

(11 hours) 

3. Comprehend the principles and applications of spectroscopies. 

1. Analyse and determine the impurities in water such as hardness, alkalinity for 

sustainable development. 

(10 hours) 

Prepare organic compounds/polymers for environmental, safety and society need. 

Department of chemistry 

4. Apply the concept of free energy in thermodynamics, electrochemistry for solving 

the problems evolve in the engineering processes. 

5. Acquire spotlight to the nanomaterials and basic engineering materials used in 

academics, industry, and daily life. 
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