Assessment Methods:

Students’ evaluation will be done on the basis of regular class test, presentations and assignments as a
part of internal assessment during the course as per the curriculum. End semester university examination
will be held for both theory and practical. In practical, assessment will be done based on continuous
evaluation, performance in the experiment on the date of examination and viva voce.

Keywords:

Solid State Chemistry, Nanomaterials, Solid electrolyte, Inorganic Pigments, Self-assembled, Composite
Materials, Instrumentation, Polymers.

Course Code: CHEMISTRY -DSE-2

Course Title: Inorganic Materials of Industrial Importance

Total Credits: 06 (Credits: Theory-04, Practical-02)
(Total Lectures: Theory- 60, Practical-60)

Objectives:

The course introduces learners to the diverse roles of inorganic materials in the industry. It gives an insight into
how these raw materials are converted into products used in day to day life. Students learn about silicates,
fertilizers, surface coatings, batteries, engineering materials for mechanical construction as well as the
emerging area of nano-sized materials. The course helps develop the interest of students in the frontier areas
of inorganic and material chemistry.

Learning Outcomes:
By the end of the course, the students will be able to:

» Learn the composition and applications of the different kinds of glass.

* Understand glazing of ceramics and the factors affecting their porosity.

»  Give the composition of cement and discuss the mechanism of setting of cement.

+ Explain the suitability of fertilizers for different kinds of crops and soil.

» Explain the process of formulation of paints and the basic principle behind the protection offered by the
surface coatings.

»  Explain the principle, working and applications of different batteries.

» List and explain the properties of engineering materials for mechanical construction used in day to day
life.

» Explain the synthesis and properties of nano-dimensional materials, various semiconductor and
superconductor oxides.

Unit 1:

Silicate Industries

Glass: Glassy state and its properties, classification (silicate and non-silicate glasses). Manufacture and
processing of glass. Composition and properties of the following types of glasses: Soda lime glass, lead
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glass, armoured glass, different types of safety glass, borosilicate glass, fluorosilicate glass, coloured
glass, photosensitive glass, photochromic glass, glass wool and optical fibre.

Ceramics: Brief introduction to types of ceramics. glazing of ceramics.

Cement: Manufacture of Portland cement and the setting process, Different types of cements: quick
setting cements, eco-friendly cement (slag cement), pozzolana cement.

(Lectures: 10)

Unit 2:

Fertilizers:

Different types of fertilizers (N, P and K). Importance of fertilizers, chemistry involved in the manufacture
of the following fertilizers: urea, ammonium nitrate, calcium ammonium nitrate, ammonium phosphates,
superphosphate of lime, potassium chloride and potassium nitrate.

(Lectures: 10)

Unit 3:

Surface Coatings:

Brief introduction to and classification of surface coatings, paints and pigments: formulation, composition
and related properties, pigment volume concentration (PVC)and critical pigment volume concentration
(CPVC), fillers, thinners, enamels and emulsifying agents. Special paints: heat retardant, fire retardant,
eco-friendly paints, plastic paints, water and oil paints. Preliminary methods for surface preparation,
metallic coatings (electrolytic and electroless with reference to chrome plating and nickel plating), metal
spraying and anodizing.

Contemporary surface coating methods like physical vapor deposition, chemical vapor deposition,
galvanising, carburizing, sherardising, boriding, nitriding and cementation.

(Lectures: 18)

Unit 4:
Batteries:

Primary and secondary batteries, characteristics of an Ideal Battery, principle, working, applications and
comparison of the following batteries: Pb- acid battery, Li-metal batteries, Li-ion batteries, Li-polymer
batteries, solid state electrolyte batteries, fuel cells, solar cells and polymer cells.

(Lectures: 8)

Unit 5:

Engineering materials for mechanical construction:
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Composition, mechanical and fabricating characteristics and applications of various types of cast irons,
plain carbon and alloy steels, copper, aluminum and their alloys like duralumin, brasses and bronzes
cutting tool materials, superalloys, thermoplastics, thermosets and composite materials.

(Lectures: 8)

Unit 6:

Nano dimensional materials

Introduction to zero, one and two-dimensional nanomaterial: Synthesis, properties and applications of
fullerenes, carbon nanotubes, carbon fibres, semiconducting and superconducting oxides.

(Lectures: 6)

Practical:

(Credits: 2, Laboratory periods: 60)
Chemistry Lab: Inorganic materials of industrial importance

4. Detection of constituents of Ammonium Sulphate fertilizer (Ammonium and Sulphate ions) by
qualitative analysis and determine its free acidity.

5. Detection of constituents of CAN fertilizer (Calcium, Ammonium and Nitrate ions) fertilizer and
estimation of Calcium content.

6. Detection of constituents of Superphosphate fertilizer (Calcium and Phosphate ions) and estimation
of phosphoric acid content.

7. Detection of constituents of Dolomite (Calcium, Magnesium and carbonate ions) and determination of
composition of Dolomite (Complexometric titration).

8. Analysis of (Cu, Ni) in alloy or synthetic samples (Multiple methods involving Complexometry,
Gravimetry and Spectrophotometry).

9. Analysis of (Cu, Zn) in alloy or synthetic samples (Multiple methods involving lodometry,
Complexometry and Potentiometry).

10. Synthesis of pure ZnO and Cu doped ZnO nanoparticles.

11. Synthesis of silver nanoparticles by green and chemical approach methods and its characterization
using UV-visible spectrophotometer.
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Teaching Learning Process:

Teaching Learning Process for the course is visualized as largely student-focused.
Transaction through an intelligent mix of conventional and modern methods.
Engaging students in cooperative learning.

Learning through quiz design.

Problem solving to enhance comprehension.

Assessment Methods:

Assessment will be done based on regular class test, presentations and assignments as a part of internal
assessment during the course as per the curriculum. End semester university examination will be held for
both theory and practical. In practical, assessment will be done based on continuous evaluation,
performance in the experiment on the date of examination and viva voce.

Keywords:

Silicates, Ceramics, Cement, Fertilizers, Surface Coatings, Batteries, Engineering materials for
mechanical construction, Nano dimensional materials.
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