Department of Chemistry

Part 111

Skill Enhancement Course (SEC) — I - Value Added Course (VAC)
For the students admitted from A.Y. 2021-2022 & onwards

Offered by: Offered to:(Please mark \ as applicable)

Departmentof Chemistry,
Faculty of Science

Students across the University other than the offering

\ ] department.

Students across the University including the offering
department. (The course should not be a part of regular

curriculum of the offering department.)

Semester : II -V (3 year programs) / VII (4 year programs)

Course Code

Course Title

Course Credit and Hours

23UGCHO050

Formulation of Detergents &

1 Credit - 2 hrs / wk

Toiletries

Objective of the course:

1. Student should be able to understand the basic concept of surface active agents.

2. Understand the basic theory and role of additives in the formulation of cleansing agents
and their role in day to day life of humans

3. Students will be able to develop the raw materials and formulation of the soap.

4. Students will be able to develop the raw materials and formulation of the detergents.

5. Student should be able to understand the basic concept of toiletries and their formulation
with vast applications.

Course outcomes (Target Skills):

6. Skill development to perform the formulation of soap, detergent and other cleansing
agent.

7. Skill development to assess the quality of soap and detergent.
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Justification and references for the course (Mapping with NSDC/NSQF/Sector Skill
Council/Regional needs/any other) :

e The Value added course based on formulation of Detergents & Toiletries belongs to area of
Home care, Personal careand industrial hygiene are offered by various government and non-

government institutes. Students will be able to do their own business by improving their
skills.

e Reference:
1. http://www.ihpcia.org/
2. http://www.dcmsme.gov.in/All%20Associations/Product%20Base%20Associations/Soap
%20&%20Toiletries%20Associations.html

Course Description:

The course enables the students to understand the information about surface active agents. To
enable the students to understand the importance of additives in the formulation of soaps and
detergents. The course provides the complete formulation process of soap, detergents and
toiletries both in solid as well as liquid phase

The course aims to address SDG-1: No Poverty.

Course Content Hours

Module-I: Surface active agents 3 hrs

e Introduction,
e (lassification and role of surface active agents - emulsifiers, foaming

agents,
e Antifoaming agents, concept of HLB - Hydrophile Lipophile Balance.
Module-II : Additive agents 3 hrs

e Chemistry, composition, characteristics, role and applications of oil paints,
water paints (emulsion paints), varnishes, lacquers and wax polishes.

Module-III : Soaps 3 hrs

e Introduction, composition, characteristics, role and applications of soaps,
formulation process of soaps - both liquid and solid.

Module-1V : Detergents 3 hrs

e Introduction, composition, characteristics, role and applications of soaps,
formulation process of detergents - both liquid and solid.

Module-V : Toiletries 3 hrs

e Introduction, composition, characteristics, role and applications of toiletries
like liquid dish-wash and domestic toilet cleaners. Formulation process of
liquid dish-wash and domestic toilet cleaners.

Suggested laboratory experiments / other activities: (25 Hrs)
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Preparation of liquid hand-wash: Gel type - transparent.
Preparation of liquid hand-wash: Cream type - opaque.
Preparation of liquid dish-wash.

Preparation of domestic glass cleaner.

Preparation of domestic toilet cleaner.

Preparation of liquid detergent.

Preparation of tiles cleaner

Preparation of rust remover

A S I AN S

Preparation of drainage cleaner
10. Preparation of shower gel & shampoo.

Pedagogic tools:

1. Chalk and Talk
1. PPT and Videos.
2. Assignment

3. Group discussion

Reference Books:
1. Surfactants and interfacial phenomena - Milton J. Rosen

2. Chemical formulation an overview of surfactant — based preparation used in everyday
life — Tony Hargreave, Royal Society of Chemistry, 2003, ISBN: 0854046356

3. Cosmetic and Toiletry Formulations - Vol. 2, Ernest W. Flick, Noyes Publication
Suggested reading / E-resources

1. https://www.sciencedirect.com/topics/earth-and-planetary-sciences/synthetic-
detergent

2. https://www.shaalaa.com/question-bank-solutions/give-two-differences-between-
the-soap-and-synthetic-detergent-cleansing-age

Suggested MOOC:s:
1. https://swayam.gov.in/explorer?searchText=chemistry
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ATMIYA UNIVERSITY

Department of Chemistry

Part 111

Skill Enhancement Course (SEC) —I - Value Added Course (VAC)
For the students admitted from A.Y. 2021-2022 & onwards

Offeredby: Offered to:(Please mark \ as applicable)

Department ofChemistry, S .

Faculty of Science ] Students across the University other than the offering
department.

Students across the University including the offering
department. (The course should not be a part of regular

curriculum of the offering department.)

Semester : I1 -V (3 year programs)

Course Code Course Title Course Credit and Hours
23UGCHO051 Electroplating: Sustainable 2 Credit
Techniques and Mitigation 4 hrs / week

Objective of the course:

l.
2.
3.

4.

Give an overview of various cleaning process for surface chemistry.

Train the student to formulate various electrolytes and to determine quality of electrolyte.
Be familiar with the different types of organic surface coating and inorganic surface
coating

Discuss Formulation; Application; Properties of various additives like Solvent, Brighter
and Emulsifiers.

Target Skills (Course outcomes) :

1.
2.

3.

Decide the surface preparation methods suitable for different substrate materials
Understand the basic concept of electroplating & interpret testing & evaluation.-explain
importance of electroplating & its applications

Student should ability to understand the fundamental principles of Paint and Coating
Formulation via classification and film formation mechanisms.

Student should able to understand formulations of Electrolyte based on different
processes.

. Ability to handle various machineries and equipment used in laboratory as well as

commercial scale.

Basic understanding of designing Solvent, Brighter and Emulsifiers for formulation of
various electrolytes

Ability to understand testing methods for various electrolytes
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Justification and references for the course (Mapping with NSDC/NSQF/Sector Skill
Council/Regional needs/any other) :

e The Value added course based on surface coating to area of surface finishing. Various types
of courses from surface finishing sector are offering by Paints and Coatings Skill Council of
India (ASCI-SSC).

Reference:
https://nsdcindia.org/sector-skill-councils

Course Description:

The course provides basic information about theory and application of surface chemistry. To enable the
students to understand the importance of Techniques of Surface Preparation for different substrata.The
course introduces for highlights on different paint application techniques and its efficiency. The course
introduces various Classifications of coatings, Mechanisms of film formation in surface coatings. The
course emphasizes on Principles of Inorganic surface coating - Non-electric coatings, role of additive like
Brighter, Solvent and Emulsifiers technology in electroplating techniques.

Course Content Hours

Module-I: Fundamental of Surface coating 03

e Introduction

Objectives & applications of coating (on metal & non-metals)
Classification of surface coatings (inorganic & organic)

e Preliminary treatment of surfaces.

Module-Il : Organic surface coatingAnd Additive Agents for Surface Coatings: 03

e Chemistry, composition, characteristics, role and applications of
v" QOil paint
v' Water paint (emulsion paint)
v Varnishes
v lacquers
v" Wax polishes.
e Introduction, role and classification of additives in surface coating processes
e Role and application of following additives
v Brighter
v Solvents
v' Emulsifiers.

Module-IV: Electroplating of Base metal 03

e Basic process of electroplating
e Theory and application of following electroplating techniques

BoS, Chemistry (12.12.23)— Shri M. & N. Virani Science College (Autonomous), Rajkot Page 5



https://nsdcindia.org/sector-skill-councils

> Copper plating

» Nickel plating

» Chromiumplating
» Cadmium plating
» Zinc plating

Module-V : Electroplating of Precious metals 03

» Silver plating

> Gold plating

» Rhodium plating
» Ruthenium plating

Module -VI : Process Control and Mitigation 03

e Analysis and recovery of metal for following plating solution
» Cadmium plating solution

Chromium plating solution

Copper plating solution

Gold plating solution

Nickel plating solution

Silver plating solution

VV VYV VYV

Rhodium plating solution

Suggested laboratory experiments / other activities: 25 hrs

1. To prepare electrolyte and bath for Copper Electroplating.
To prepare electrolyte and bath for Zinc Electroplating.
To prepare electrolyte and bath for Chrome Electroplating.
To prepare electrolyte and bath for Nickel Electroplating.
To perform electroplating of Copper metal on given standard sample.
To perform electroplating of Zinc metal on given standard sample.
To perform electroplating of Nickel metal on given standard object.
Demonstrative Practical: To perform electroplating of Chrome metal on given sample.
To perform analysis of electrolyte for Copper Electroplating.
10 To perform analysis of electrolyte for Zinc Electroplating.
11. To perform analysis of electrolyte for Chrome Electroplating.
12. To perform analysis of electrolyte for Nickel electroplating.

00 N AW

Pedagogic tools:

1. Chalk and Talk
4. PPT and Videos.
5. Assignment

6. Group discussion

Reference Books:
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1. Coatings materials and surface coatings - Arthur A. Tracton (Editor), CRC Press,
Tailor & Fransis Group.

2. Engineering chemistry - R. Gopalan, D. Venkappayya, S. Nagarajan.

3. Chemistry in engineering and technology volume -1 & 2 — J.C. Kuriacose & J.
Rajaram

4. Engineering chemistry — Jain & JainIndustrial hygiene and chemical safety — M. K.

Fulekar.

Suggested reading / E-resources

1. https://www.youtube.com/watch?v=TuP9de SKIA
2. https://www.youtube.com/watch?v=7u54Hx9n3LY

Suggested MOOC:s:
2. https://onlinecourses.nptel.ac.in/noc20_me68/preview
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