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COURSE CONTENT 

(as Summary) 
Hrs 

6 CLO1,

CLO2 

CLOs 

Chemistry of Engineering
Materials 

Soap and detergent: Definition of soap and
detergent. Properties of soap 
and detergent, difference between soap and detergent, 
cleansing mechanism 
of soap and detergent, saponification process, 
limitation of soap, advantage of detergent over soap 

Hardness of water: Hard and soft water, causes of 
hardness, types of hardness, action of soap on hard 
water. Method of softening water, advantage and 
disadvantages oa hard water, method of purification 
of water . 

Assessment: Presentation and oral viva about the 
previous lectures 

fertilizer etc.
Be able to know about types and application of industrial
materials. 
Be able to define corrosion, its types, and properties .Use 
of surface coating materials.
Understand the parameters of industrial waste and the
treatment process of wastewater. 

Exam Hours : 03 

Course Learning Outcomes: at the end of the Course, the 
Student will be able to- 

CLO1

CLO2 

CLO3 

CLO4 

Be able to know about the procedure of plastic, rubber, 
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Week Topics 

Definition of soap,
properties of soap,
manufacturing of soap, 

limitation of soap, 

Plastic: Manufacturing
environment
Waste water treatment: Definition, sources of waste water, waste water
treatment, ETP 

process of plastic, how plastic 

Teaching learning Assessment
strategy strategy 

Lecture (White 
board) 

Written 
exam 

Sl 
NO 

CONTENT OF COURSE (as Summary) 

Glass: Definition, types of glass, properties of glass, Hard glass, soft 
glass, glass manufacturing process, Uses of glass 

Ceramics: definition, classification, properties of cement, advantages
and disadvantages of ceramics, application of ceramics, manufacturing
process of ceramics. 

Corrosion: definition and classification, causes of corrosion, prevention
of corrosion, factor affecting corrosion 

Rubber: Definition and types, natural and synthetic rubber
preparation, feature of synthetic and natural rubber, Difference
between natural and synthetic rubber, application of natural rubber,
uses of rubber 

Lubricant: Definition and classification, properties of lubricant,
application of lubricant, mechanism of lubrication, advantages and 
disadvantages of lubricant, application of lubricant 

destroy 

8 

6 

12 

Hrs 

Corresponding
CLOs 

CLO1 

CLOs 

CLO1,
CLO4 

CLOI,

CLO2 

CLO3, 
CLO1 
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saponification Detergent, types

of detergent, 
properties of detergent.
Cleansing 
mechanism of detergent,

difference 
between soap and detergent, 
advantages of detergent over

soap 

Hardness of water, causes of 
hardness, action of soap onhard 
water, temporary and

permanent 
hard water, methods ofsoftening 
hard water, methods of

removing 
permanent hardness,advantages 
and disadvantages of hard

water, 
purification of water 
Definition of ceramics, physical, 
chemical and mechanical 
properties of ceramics 

Advantages, disadvantages, 
application 

Lubricants; 
definition, 
properties 

Lubricants; Mechanism and 
application of lubricants 

Lecture (White 
board) 

Lecture (White 
board) 

Lecture (White 
board) 

Lecture (White 
board) 

Lecture (White 
board) 

Background, 
classification, 

Lecture (White 
board) 

Lecture (White 
board) 

Lecture (White 
board) 

Assignment 

Written exam 

Written exam 

Written exam 

Written exam 

Quiz, Written
exam 

Quiz, Written
exam 

CLO1 

CLO1 

CLO1
CLO2
CLO1 

CLO3 

CLO1
and
CLO2 

CLO3 

and 

2 

6 

CLO1 

3 

4 

5 

7 

8 

9 
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10 

11 

12 

13 

14 

15 

16 

Plastic; Definition and
different types of plastic,
manufacturing of plastic 

Plastic; Manufacturing of 
plastic, How plastic 
damage our environment 

Rubber; Definition and
classification, feature of
natural and synthetic
rubber, preparation of
natural rubber 

Rubber; Difference 
between synthetic and 
natural rubber, why natural 
rubber is better than plastic, 
application of natural 
rubber, application of 
rubber 

Glass; Definition, 
classification and use of 
different glasses, 
properties of glass, fracture 
of glass 

Glass; manufacturing 
process of glass 
Waste water treatment; 
definition, sources of 
waste water, waste water 
treatment process, ETP 
Revision class 

Lecture
(White board) 

Lecture
(White board) 

Lecture
(White board) 

Lecture 
(White board) 

Lecture 
(White board) 

Lecture(Whit
e board) 
Lecture 
(White board) 

exam 

Assignment 

Written exam 

Written exam 

Written exam 

Quiz, Written
exam 

Written exam 

CLO1 

CLO1 

CLO1 

CLO1 

CLO1 

CLO4 

CLO1
and
CLO2 

Quiz, Written 

17 Lecture
(White 

Written exam 
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3)Inorganic chemistry: Ebbing 

ASSESSMENT PATTERN 
CIE- Continuous Internal Evaluation (90 Marks) 

Bloom’s 
Category 
Marks (out of (45) 
50) 

TestAssign QuizzAttendance (15) 
s ments es 

(15)

05 
05 
05 

(15) 

Remember 
Understand 

Apply 
Analyze 
Evaluate 
Create 

10 
10 
10 
05 
05 
05 

05 
05 
05 15 

SEE- Semester End Examination (60 Marks) 

Bloom’s
Category
Remember
Understand
Apply
Analyze
Evaluate
Create 

Test
15 

15
10
10 
5
5 

Reference Book 



Week: 01 and 02
Topic: Soap and Detergent 
Page: 08-14 



Soap and Detergent:
Understanding the Basics 
This presentation will explore the
fascinating world of soap and
detergent, delving into their
production, properties, and their
unique differences. 



Preparation of Soap and Detergent 

Soap 
Soap is made through a process
called saponification. This
involves reacting fats or oils with
a strong alkali, typically sodium
hydroxide or potassium
hydroxide. 

Detergent 
Detergents are synthesized from
petroleum-based raw materials.
These are processed through a
variety of chemical reactions to
create surfactants, the key
ingredient in detergents. 



Saponification Reaction 

1 

3 

2 

Reaction
Fats/oils + Alkali → Soap + Glycerol 

Mechanism 
The alkali breaks down the fat 
molecules, forming soap and glycerol 
as byproducts. 

Result 
The soap molecules have a 
hydrophilic (water-loving) head 
and a hydrophobic (water-
fearing) tail. 



Properties of Soap and
Detergent

Soap 
Biodegradable,
readily available,
gentle on skin,
susceptible to hard
water 

Detergent 
Strong cleaning
power, effective in
hard water, may be
harsh on sensitive
skin, not as
biodegradable 



Difference Between Soap and Detergent 

Origin
Soap is derived from natural fats 
and oils, while detergents are 
synthesized from petroleum-
based materials. 
Composition 
Soap is primarily composed of 
fatty acids, while detergents 
contain surfactants, builders, 
and other additives. 

Performance 

Soap is less effective in hard 
water, while detergents are 
designed to work effectively 
even in hard water. 



Advantages of Detergent Over
Soap 

Hard Water 
Detergents are more 
effective in hard water, 
which contains high 
levels of minerals that 
can react with soap to 
form a precipitate, 
reducing its cleaning 
power. 

 
Detergents are formulated 
for a wider range of 
cleaning tasks, from 
laundry to dishwashing to 
general cleaning. 

Durability 
Detergents are more stable and less 
prone to degradation than soap, 
making them suitable for a broader 
range of applications. 

Versatility



Conclusion and Key
Takeaways 
Soap and detergent are essential 
cleaning agents that play a vital role
in our daily lives. Understanding their
properties, differences, and
advantages is crucial for making
informed cleaning choices. 



Week: 03
Topic: Hardness of water
Page: 16- 23 



Understanding Water
Hardness 
Water hardness refers to the mineral
content, specifically calcium and
magnesium, dissolved in water. It's a
common issue affecting households
and businesses, impacting
easv erything from appliance longevity
to water taste. 



What is Water Hardness? 
Hard Water Explained 
Hard water contains high
concentrations of calcium and
magnesium ions. It forms
when water passes through
mineral-rich rocks, dissolving
these minerals and carrying
them into the water supply. 

Soft Water Contrast 
Soft water contains low levels
of these minerals. It's typically
treated to remove calcium and
magnesium, resulting in a
softer, more desirable water
quality for various purposes. 



Causes of Hard Water 

Geological Makeup 
The bedrock and soil in 
certain regions are rich in 
calcium and magnesium, 
contributing to hard 
water. 

Water Source 
Groundwater sources, 
especially those from 
wells, tend to have higher 
mineral content 
compared to surface 
water. 

Industrial Activity 
Certain industries, like mining and 
agriculture, can release calcium and 
magnesium into water sources, 
increasing hardness. 



Effects of Hard Water 

Appliance Damage 
Mineral deposits can clog
pipes and damage
appliances like washing
machines, dishwashers,
and water heaters. 

Soap Inefficiency 

Hard water interferes
with soap's ability to
lather, requiring more
soap for effective
cleaning and leaving
behind residue. 

Dry Skin and Hair 
Hard water can strip natural oils from 
skin and hair, leading to dryness, 
irritation, and dullness. 



Measuring Water Hardness 

Water Testing 
Professional labs
or home testing
kits can accurately
measure water
hardness levels
using standardized
procedures. 

Hardness Units 
Water hardness is
typically measured
in parts per million
(ppm) or grains per
gallon (gpg). These
units indicate the
mineral
concentration. 
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Treating Hard Water 

Water Softeners 
These systems use ion exchange to
replace calcium and magnesium ions with
sodium or potassium ions, reducing
hardness. 

Reverse Osmosis 
This method uses pressure to force water 
through a semi-permeable membrane, 
removing minerals and impurities, 
including those causing hardness. 

Lime Softening 
This process involves adding lime to the 
water, which reacts with calcium and 
magnesium to form insoluble precipitates 
that can be removed. 



Soft Water Benefits

Improved Water Quality 
Soft water tastes better, feels softer on the 
skin, and leaves fewer mineral deposits on 
surfaces. 

Reduced Appliance Damage 

Soft water prevents mineral buildup, 
extending the lifespan of appliances and 
reducing maintenance costs. 

Enhanced Soap Performance 

Soap lathers more readily in soft water, 
improving cleaning effectiveness and 
reducing the amount of soap needed. 



Conclusion and Key
Takeaways
Understanding water hardness is crucial for maintaining appliance
health, improving water quality, and enjoying soft water's benefits.
By addressing hard water issues, we can create a more
comfortable and efficient environment for ourselves and our
families. 



Week: 04 and 05
Topic: Ceramics
Page: 25- 32 



Ceramics: A Versatile
Material 
This presentation explores the fascinating world of
ceramics, examining their unique properties,
advantages, and applications. 



Composition and Structure 

Composition 
Ceramics are inorganic, non-metallic
materials typically composed of metal and
non-metal elements bonded together. 

Structure 
They possess a crystalline structure, with
atoms arranged in a repeating pattern,
resulting in strong bonds. 



Mechanical Properties 

High Strength 

High Hardness 
Ceramics exhibit high
hardness, making
them resistant to
scratching and
abrasion. 

2 
Brittle Nature 
However, their
brittle nature
makes them
prone to
fracture under
stress. 

Despite their brittle nature, ceramics
can possess very high compressive
strength. 



Insulating Properties 

Ceramics often possess good thermal 
and electrical insulating properties. 

Chemical Properties 

Chemical Stability 
Ceramics are 
typically resistant to 
chemical attack 
from acids and 
bases. 

High Melting Point 
They have high 
melting points, 
making them 
suitable for high-
temperature 
applications. 



Traditional 
Examples include clay-based
products like bricks, pottery,
and tiles. 

Types of Ceramics 

Advanced 
These are engineered
materials with specific
properties, such as high-
performance ceramics like 

silicon carbide. 



Advantages of Advanced Ceramics 

1 High Strength 
Advanced ceramics offer superior strength 
and durability, enabling them to withstand 
extreme conditions. 
Corrosion Resistance 

They are highly resistant to corrosion, making 
them ideal for applications in harsh 
environments. 
High Temperature Tolerance 
Advanced ceramics maintain their structural 
integrity at extremely high temperatures. 

2 

3 



Structural Components
Used in buildings, 
bridges, and aircraft 
due to their high 
strength and durability. 

Applications of Ceramics 

Electronics
Key 
components in 
smartphones, 
computers, 
and other 
electronic 
devices. 

Automotive
Used in engines, 
brakes, and exhaust 
systems for improved 
efficiency and 
durability. 

Medical Devices 
Ceramics are used in 
implants, dental 
restorations, and surgical 
tools. 



Conclusion and Key
Takeaways
Ceramics, from traditional clay-based products to
advanced engineered materials, offer a wide range
of properties and applications. Their unique
characteristics make them essential for various
industries. 



Week: 06 and 07
Topic: Lubricants
Page: 34- 41 



The Essential Role of
Lubricants 
Lubricants are essential for smooth
operation and longevity of countless
machines, vehicles, and industrial 
processes

. 



Lubricant Types and Properties 

Mineral Oils 
Derived from crude oil, 
mineral oils are widely 
used due to their 
affordability and diverse 
applications. 

Synthetic Oils 
Created in a lab, 
synthetic oils offer 
superior performance 
and durability 
compared to mineral 
oils. 

Solid Lubricants
Examples include 
graphite and 
molybdenum disulfide, 
used in high-
temperature or 
extreme pressure 
applications. 

Aqueous Lubricants 
Water-based lubricants are 
often used in environmentally 
sensitive situations. 



The Functions of Lubricants 

1 Reduce Friction 
Minimizes wear 
and tear on 
moving parts. 

Prevent Corrosion 

3  

Cool Operating Parts 
Dissipates heat
generated by
friction. 

Transfer Power 

Enhances 
efficiency of 
machinery and
vehicles.

Protects
surfaces from
harmful
oxidation.



Mineral Oil Lubricants 

Advantages 
Cost-effective, readily
available, suitable for
various applications. 

Disadvantages 
Lower performance
than synthetics,
prone to
degradation at high
temperatures. 



Synthetic Lubricants 

Performance 
Higher thermal 
stability and 
resistance to 
degradation. 

Durability 
Extended lifespan, 
reducing 

Environmental Impact 
Reduced emissions 
and waste maintenance needs. compared to 
mineral oils. 
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Solid and Aqueous Lubricants 

1 Solid Lubricants 
Excellent for extreme conditions
like high temperatures or
pressures. 
Aqueous Lubricants 
Environmentally friendly and biodegradable options. 



Environmental Impact and Disposal 

Biodegradability 
Choosing biodegradable lubricants reduces
environmental harm.

Recycling 

Recycling used lubricants reduces waste and 
conserves resources.
Proper Disposal 

Dispose of lubricants responsibly to avoid 
soil and water contamination.



Conclusion and Key Takeaways 

1

2 

3 

4 

Importance 

Types 

Functions 

Environmental Impact 



Week: 088 and 09
Topic: Corrosion
Page: 43- 50 



Corrosion: A Comprehensive Guide 

Corrosion, a natural process that degrades materials over
time, poses significant challenges in various industries. This
presentation explores the fundamentals of corrosion, its
impact, and methods for prevention. 

as 



What is Corrosion? 

Corrosion is a natural process that deteriorates 
materials, primarily metals, through chemical 
reactions with their environment. The most common 
type of corrosion is rust, which occurs when iron 
reacts with oxygen and water. 

Corrosion can lead to material failure, compromising 
structural integrity, and causing safety hazards. It 
also impacts economic productivity and 
sustainability, demanding preventative measures to 
mitigate its effects. 



Galvanic Corrosion 
Two dissimilar metals in
contact cause one to
corrode faster. This is
often seen in metal
couples. 

Uniform Corrosion 
Corrosion affects the
entire surface
uniformly, like rust on a
car body. This is the
most common type. 

Types of Corrosion 

Pitting Corrosion 
Small holes form in the
material, causing
localized damage. This
can be difficult to
detect. 

Stress Corrosion
Cracking 
Corrosion occurs under
stress, causing cracks
to form in the material.
This can be
catastrophic. 



Factors Affecting Corrosion 

1 Temperature 
Higher temperatures 
accelerate chemical 
reactions, leading to 
faster corrosion. 

Chemicals 

Certain chemicals like 
acids and salts can 
accelerate corrosion by 
reacting with metals. 

Stress 

Applied stress on materials 
increases susceptibility to 
corrosion. 

Humidity 
Moisture promotes corrosion, 
providing the necessary 
medium for reactions. 



Coatings like paint or
metal plating act as a
barrier to prevent
corrosion. 

Corrosion Prevention Strategies 

Chemicals added to the
environment slow
down corrosion by
forming protective
layers. 

An external electrical
current is applied to the
metal surface to prevent
corrosion. 

Proper design reduces stress
points and promotes drainage to
minimize corrosion risks. 

Protective Coatings Corrosion Inhibitors Cathodic Protection Design Considerations 



Corrosion Testing and Monitoring 

Visual Inspection
Regular visual inspection helps detect corrosion 

before it becomes a major problem. 
Weight Loss Measurement 

This method measures the weight loss of a 
metal sample due to corrosion. 

Remote Monitoring 
Sensors and data analytics provide 

continuous monitoring of corrosion levels. 5 

1 

2

3 
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Electrochemical Testing
Electrochemical methods measure corrosion rates 
and identify susceptible areas. 
Ultrasonic Testing 
Sound waves are used to detect corrosion beneath 
the surface of materials. 



Case Studies: Corrosion in
Action 

Bridge Failure
Corrosion of steel in bridges can lead to structural 
collapse, necessitating costly repairs. 
Pipeline Corrosion 
Corrosion in pipelines can cause leaks, leading to 
environmental damage and economic losses. 

Aircraft Corrosion 
Corrosion on aircraft can compromise flight safety 
and require extensive repairs. 



Emerging Technologies in Corrosion Control 

1 

3 

2 

Nano Coatings 
Highly protective coatings with enhanced
durability and corrosion resistance. 

Smart Materials 
Self-healing materials that can repair 
damage caused by corrosion. 

Predictive Modeling 
Advanced simulations and data 
analytics to predict and prevent 
corrosion. 



Week: 10 and 11
Topic: Plastic
Page: 52- 59 



The Plastic Story: A Journey Through Its Impact 

Join us as we explore the multifaceted world of plastic, from
its origins to its enduring impact on our environment and
future. 



A Polymer Miracle 

What is Plastic? 

Versatility and Durability 
Plastic, derived from petroleum or natural
gas, is a synthetic material composed of long
chains of molecules called polymers. 

Its exceptional versatility and durability
make it ideal for countless applications,
from packaging and clothing to electronics
and medical devices. 



The Rise of Plastic Production 

Early Days Global Expansion 
The first synthetic plastic, Bakelite, was developed in 1907, paving the way for a 

revolution in materials. 
Today, plastic production is a multi-

billion dollar industry, reaching nearly 
400 million metric tons annually. 

1 2 3 

Post-War Boom 

After World War II, plastic production 
surged, driven by its cost-effectiveness and widespread applications. 



Environmental Impact of Plastic Pollution 

Oceanic Impact 

Plastic pollution poses a 
significant threat to marine 
ecosystems, harming sea 
life through entanglement, 
ingestion, and habitat 
destruction. 

Landfill Burden

Landfills are overflowing 
with plastic waste, taking 
hundreds of years to 
decompose and releasing 
harmful chemicals into the 
environment. 

Microplastics Threat 

Microplastics, tiny plastic 
particles, are increasingly 
found in soil, water, and 
even our bodies, raising 
concerns about their 
potential health effects. 



The Lifecycle of Plastic 

Extraction 

The process begins with the extraction of fossil 
fuels, a resource-intensive and environmentally 
impactful step. 

Manufacturing 

The production of plastic involves complex chemical 
processes that can release harmful emissions and 
require significant energy consumption. 

Use and Disposal 
Once used, plastic often ends up in landfills, 
incinerators, or the environment, leading to pollution and 
resource depletion. 



Recycling and the Circular
Economy 
Recycling Challenges
Recycling plastic is a 
complex and challenging 
process due to different 
types of plastic, 
contamination, and limited 
infrastructure. 

Closed-Loop System

A closed-loop system for 
plastic involves collecting, 
sorting, reprocessing, and 
manufacturing new 
products from recycled 
plastic. 

Circular Economy 
The circular economy aims to 
reduce waste and maximize 
resource efficiency by 
designing products for reuse, 
repair, and recycling. 



Alternatives to Plastic 

1 2 
Bioplastics 

Bioplastics are made from 
renewable resources like corn 
starch or sugarcane, offering a 
more sustainable alternative to 

traditional plastics. 

Paper and Cardboard 

Paper and cardboard 
are readily available and 

recyclable materials 
that can be used for
packaging and other applicat4io ns. 

3 

Glass and Metal Compostable Materials 
Compostable materials, 
such as biodegradable 
plastics, break down 
naturally in landfills, 

reducing environmental
impact. 

Glass and metal are durable 
and recyclable materials that 

can be used for packaging, 
containers, and other 

applications. 



The Future of Plastic: Sustainable Solutions 



Week: 12 band 13
Topic: rubber
Page:60- 68 



The Amazing World of Rubber 

Rubber is a versatile material with a fascinating history and a
vital role in our everyday lives. This presentation explores the
different types of rubber, their unique properties, and their
widespread applications. 



Classifying Rubber: Natural vs. Synthetic 

Natural Rubber 
Derived from the latex sap of rubber trees, 
natural rubber is a sustainable resource 
that has been used for centuries. 

Synthetic Rubber Created in
laboratories, synthetic rubber 
is manufactured through chemical 
processes using petroleum-based 
hydrocarbons. It provides a more 
controlled and consistent material. 



Rubber's Diverse Applications 

Transportation

Tires for cars, trucks, and 
airplanes are essential 
components of the 
transportation industry. 

Industrial Applications 

Rubber is used in various industrial 
settings for sealing, insulation, and 
vibration damping. 

Household Products

Rubber finds its way 
into countless 
everyday items, from 
rubber bands and 
gloves to erasers and 
waterproof clothing. 



Key Differences: Natural vs. Synthetic 

Natural Rubber 
Naturally sourced, 
renewable resource 

Synthetic Rubber
Man-made, 
petroleum-
based 

Natural Rubber
Stronger 
elasticity and 
tear resistance 

Synthetic Rubber 
Greater 
resistance to 
chemicals and 
temperature 
extremes 



The Chemistry of Natural Rubber Extraction 

1 

2 

3
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Tapping the rubber tree to extract the latex sap. 

Coagulation of the latex using 
formic acid or acetic acid. 
Washing and drying the coagulated rubber.

Processing into sheets or other forms. 



The Process of Synthetic Rubber Preparation 

Polymerization
Monomers, like butadiene or styrene, are combined to form long chains of polymers.

Vulcanization 
The polymer is mixed with sulfur and heated, creating cross-links that enhance its properties. 
Additives 
Various additives, like fillers and antioxidants, are added to improve 
durability and performance. 
Forming 
The rubber is shaped into desired forms, such as tires or hoses. 



Pros and Cons of Natural vs. Synthetic Rubber 

1

2

3

4
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Natural Rubber 

Renewable Source 
Sustainable and eco-friendly 

Stronger Elasticity 
Excellent tear resistance 

Higher Cost 
More expensive than synthetic rubber 

Sensitive to Heat 
Degrades faster in high temperatures 



The Future of Rubber:
Innovations and Sustainability 

3 

2 
Recycled Rubber

1 
Bio-rubber 

Exploring plant-based alternatives. 

 
Developing new rubber 

formulations for improved 
performance. 

 
Promoting circular 

economy practices. 

Advanced Materials



Week: 14 and 15
Topic: Glass
Page: 70-79 



Glass: Properties, Types,
and Manufacturing 
Explore the fascinating world of glass,
from its basic composition and types to
its unique properties and manufacturing 
process. 



What is Glass? 
Glass is an amorphous solid,
meaning its atoms are arranged
randomly, unlike crystalline solids
with a repeating structure. 

It is typically transparent, brittle,
and can be easily molded when
hot. It is made from a mixture of
silica sand, soda ash, and lime. 



Composition of Glass 

1 Silica Sand 
The primary 
ingredient, 
forming the 
backbone of 
the glass 
structure. 
Lime 
Increases durability and prevents glass from dissolving in water. 

2 Soda Ash 
Reduces the melting 
temperature of silica, 
making it easier to 
manufacture. 

3 



Types of Glass 

Annealed Glass
The most common type of 
glass. It is relatively 
inexpensive and easy to 
cut, but brittle. 

Toughened/Tem
pered Glass 
A highly durable glass 
produced by rapid heating 
and cooling. It breaks into 
small, blunt pieces for 
safety. 

Heat-
Strengthened
Glass 
A stronger form of 
annealed glass, made by 
heating and cooling it 
quickly. It is more 
resistant to breakage. 

Laminated Glass 

A layered glass, with 
a tough plastic layer 
sandwiched between 
glass panes, 
providing impact 
resistance. 



Annealed Glass 

Common 
Used for windows,
bottles, and
everyday
glassware. 
Brittle 
Can easily break into sharp shards. 

Inexpensive 
Easy to
manufacture and
cost-effective. 



Heat-Strengthened Glass 
Stronger Applications 

Resistant to breakage compaUresde dto f aonr nsehaolwede rg dlaososr.s , tabletops, and some automotive windows

1 2

More Durable 

Suitable for applications where more strength is needed. 

3 



Toughened/Tempered Glass 

Highly Durable 
It's resistant to impact and thermal stress. 

Safety Feature 
Breaks into small, blunt pieces, minimizing injury. 

Applications 
Used for car windows, 
smartphone screens, and oven
doors. 



Laminated Glass 

Layers 

Two or more glass panes bonded with a plastic interlayer. 1 

2 

3 
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Impact Resistant 
The interlayer prevents shattering and holds broken pieces together. 

Safety 
Reduces the risk of injuries in case of breakage. 

Applications 
Used for windshields, skylights, and architectural glazing. 



Properties of Glass 

1 

3 
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Transparency 

Allows light to pass through, making it suitable for windows and optical instruments. 
Refractivity 

Bends light as it passes through, allowing for applications like lenses and prisms. 
Hardness 

Resistant to scratching, making it a suitable material for tableware and electronic
Chemical Resistance 

It's inert to most chemicals, making 
it ideal for containers and laboratory 
equipment. 

2 



Glass Manufacturing Process 

1 
Raw Materials 
Silica sand, soda ash,

and lime are combined
in a specific ratio. 

The molten glass is
shaped into desired
forms using various

techniques, like blowing
or molding. 

 
The mixture is heated 
to high temperatures 
in a furnace, melting 

the ingredients. 

4 
The glass is slowly

cooled to solidify and
prevent internal stress,

a process called
annealing. 

2 
Melting

3 
Shaping Cooling 



Week: 16
Topic: wastewater treatment 
Page: 81-90 



Wastewater Treatment: A
Comprehensive Guide 
This presentation explores the essential
journey of wastewater treatment,
highlighting key steps and
considerations for responsible water
management. 



Week: 16
Topic: wastewater treatment 
Page: 81-90 



Understanding Effluent Treatment Plants (ETPs) 

Definition Purpose 
ETPs protect public health and
ecosystems by ensuring wastewater 
meets quality standards.

An ETP is a facility designed to remove
pollutants from wastewater before it's 
released into the environment.



Preliminary Treatment:
Removing Large
Contaminants 

1 2 Screening 
Large debris,
such as sticks
and rags, are
removed using
screens. 

Grit Removal 
Heavy materials like sand
and gravel are settled out
in grit chambers. 



Primary Treatment:
Removing Floating and 
Settleable Materials

Sedimentation 
Solid waste, such as
grit and organic
matter, settles to the
bottom in
sedimentation tanks. 

Skimming 
Floating
materials, such
as fats and oils,
are removed by
skimming. 



Secondary/Biological
Treatment: Removing
Suspended Solids and 
Residual Organics

Aerobic Processes 
Bacteria break
down organic
matter in aeration
tanks, using
oxygen to produce
stable products. 

Anaerobic bacteria
break down organic
matter in sludge
digesters,
producing methane
gas. 

Anaerobic Processes 



Tertiary/Advanced
Treatment: Raising Effluent
Quality 

2 

3 

1 Disinfection: Ultraviolet (UV)
light or chlorine kills harmful
bacteria and viruses. 
Filtration: Sand filters remove 
remaining suspended solids. 
Nutrient Removal: Biological 
processes remove excess 
nutrients, such as nitrogen and 
phosphorus. 



Factors in ETP Design: 
Considering Waste Quantity and
Quality 

Wastewater Quantity 

The volume of wastewater generated by the community or industry. 

Wastewater Quality 
The types and concentrations of pollutants in the wastewater. 

Environmental Regulations 
Discharge standards and environmental regulations set by authorities. 



Conclusion: The Importance
of Responsible Wastewater
Management 
Effective wastewater treatment is
crucial for protecting public health,
preserving ecosystems, and ensuring
sustainable water resources. By
understanding the various steps
involved, we can contribute to
responsible environmental practices
and a healthier future. 



Week: 17
Topic: Revision 
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Thanks for Your
Attention 


