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CHAPTER  01

An Introduction 
to Plastics
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Polymers

What are Plastics made of ?

Introduc�on

02 Towards Responsible Use of Plastics

The word plastic comes from 
the Greek word plastikos,
which means 'able to be shaped 
or moulded'. Plastics are 
polymers that can be moulded.

Polymer

'Poly' means 'many' and 

'mer' means 'segment' or 

'part'. Hence polymers 

are long chains formed 

of  tiny molecules. Mole-

cules that can be made 

into polymers are called 

monomers.



Ethylene is a monomer molecule, several of them 
joining together to make polyethylene, a polymer, 
the most common plastic.

Natural Polymers

Types of Polymers

Natural

Semi-Synthe�c

Synthe�c
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Types of Natural Polymers

04 Towards Responsible Use of Plastics

Proteins

Cellulose

Chitin

Starch

Found in Characteristics UseNatural 
Polymers



Rubber

Found in Characteristics Use

Pectin

Natural 
Polymers
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All plastics are polymers, 

but all polymers are not plastics.

Semi synthetic polymers

Synthetic polymers

Thermosetting plastics

Thermoplastics



Types of Synthetic Plastics

Plastics Type General Properties Household Uses

Polyethylene 
Terephthalate

PET

High Density 
Polyethylene HDPE

Polyvinyl 
Chloride

PVC

Low Density 
Polyethylene

LDPE

Polypropylene

PP

Polystyrene
PS

Other

OTHER

1

2

3

4

5

6

7
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Biodegradable

Compostable

Bioplastics

Bioplastics as an alternative to petroleum
based plastics

Degradable 



The Evolution of Plastics 

Wallace Hume Carothers, 

nylon 1938,

The First Synthe�c Fibre – Nylon

Leo Baekeland,

Bakelite, thermose�ng plas�c.

Bakelite  

1907,

The First Thermose�ng Plas�c – Bakelite

The First Synthe�c Plas�c – Celluloid

John Wesley Hya�,

1870 as 

celluloid.
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EASTMAN American Film 
was patented to be further 
developed by George 
Eastman Kodak

1885

With the introduc�on of 
PVC, radar cable 
insula�ons started using 
Polyethelene

1940

Polyethylene bags with 
handles make their first 
appearance

1950

Henry Ford's ‘Soybean 
Car’, that used soybean 
fibre in a phenolic resin 
with formaldehyde for 
the plas�c panels, was 
unveiled

1941

Lego patented its 
stud and block 
coupling system 
and went on to 
produce toys

1958
Leo Baekeland introduces 
the word ‘Plas�c’

1925

101010 Towards Responsible Use of Plastics  Towards Responsible Use of Plastics  Towards Responsible Use of Plastics  

A Miracle Product



‘Kevlar’ is first developed 
by DuPont and used in 
tyres

1965

Recycling symbols for 
plas�cs introduced

1988

Nanotechnology starts 
being applied to polymer 
and composite 
applica�ons

2000

An e-reader, 
Amazon Kindle, 
designed using a 
resilient plas�c 
outer body case

2010

PET (Polyethylene 
terephthalate) bo�les 
introduced

1977

Motorola's Mar�n 
Cooper designs 
DynaTAC, the first ever 
handheld and portable phone 

1973

The first man on moon
Neil Armstrong plants a 
nylon flag of the 
United States of America 
to mark his landing 

1969
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Globally, 400 million tonnes of plas�c waste is generated 
3every year

More than 40 percent of plas�c is 
3used just once and tossed

At least 267 different animal species are known to have 
suffered from entanglement and inges�on of plas�c 

4debris

More than eight million tonnes of plas�c 
3is es�mated to enter the ocean each year

Towards Responsible Use of PlasticsTowards Responsible Use of PlasticsTowards Responsible Use of Plastics121212

But.....

By 2050, virtually every seabird species on the planet will 
3be ea�ng plas�c



Advantages

Advantages and Disadvantages

l

l

l

l

l

l

l

l

l

l

l

l

l

l
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l Non-degradable:

5

l Accumula�on of plas�cs in the 
oceans: 

l Threat to life forms:

Disadvantages

14 Towards Responsible Use of Plastics

l Air pollu�on:

Because of its harmful effects on the environment, it is essen�al that we use plas�cs 
judiciously and not use disposable or single-use plas�cs. 



What happens to the plastic we use?

Landfills and the Natural Environment

 

Since 1950, approximately 9.2 billion tonnes of plastic have been produced, result-
12ing in the generation of some 6.9 billion tonnes of primary plastic waste.

151515Towards Responsible Use of PlasticsTowards Responsible Use of PlasticsTowards Responsible Use of Plastics
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Recycling

Of the total 6.9 billion tonnes of primary and secondary (recycled) plastic waste 

generated since 1950, around 9% has been recycled and 12% incinerated, with 

the remaining 79% either being stored in landfills or released directly into the 
14natural environment.

Thermal Destruction



 Plastics and Our Oceans

Every day, the equivalent of 2,000 garbage trucks full of plastic are dumped into the world's 
10oceans, rivers, and lakes.

Plastic waste will soon weigh as much as all the fish in the ocean

Current Ratio
1:5

Ratio by 2050
>1:1

17Towards Responsible Use of Plastics



18 Towards Responsible Use of Plastics

India’s plastic 
consumption is one-tenth 
that of the US
Per capita plastic consumption 
in 2014-15 (in kgs)

109
65

38
32

US Europe China Brazil India

(Global Average 28)

11

India
21Single-use plas�c (SUP) waste generated per person in selected countries in 2019 (in kg)



“Turning off the Tap,”

E�orts to address the issue

Sustainable Development Goals and Plastics

19Towards Responsible Use of Plastics



20 Towards Responsible Use of Plastics

Waste management and plas�c pollu�on impacts several of the SDGs. Some of the goals and targets that 
directly link to plas�c pollu�on and its impacts are:

Target 11.6: 

Target 12.4: 

Target 12.5:  

Target 12.8: 

Goal 13: 

Target 14.1: 

Goal 17: 

Target 3.9: 

Target 6.3:
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Solid Waste Management - Opportuni�es for moving towards achieving SDGs
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l

l

Methodology 

l

l

Introduction

Plas�cs - Then & Now

AC T I V I T Y  1 . 1

 

Objective

Grade level

Group Size

Place

Duration

Materials

23Towards Responsible Use of Plastics
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Conclusion Evalua�on

Survey Sheet (answer Yes or No and if No, name/describe the alternatives used)

 

Name of product

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l



When do plas�cs degrade?

AC T I V I T Y  1 . 2

 

Objective

Grade level

Group Size

Place

Duration

Materials

l

l

Introduc�on
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Before you begin

l

l

l

Methodology 

l

 

Week

1

2

....

Observation

Paper:

Food:

Plas�c:

Metal:

Glass:

Others (specify):

Paper:

Food:

Plas�c:

Metal:

Glass:

Others (specify):

Paper:

Food:

Plas�c:

Metal:

Glass:

Others (specify):

12



Conclusion

Evalua�on

27Towards Responsible Use of Plastics

l
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Categorisa�on of Plas�cs

AC T I V I T Y  1 . 3

 

Objective

Grade level

Group Size

Place

Duration

Materials

Introduc�on

Before you begin



Methodology 

l

l

l

l

l

l

l

Conclusion

Evalua�on
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Segrega�on at Source

AC T I V I T Y  1 . 4

Introduc�on



 

Objective

Grade level

Group Size

Place

Duration

Materials

Before you begin

l

l

31Towards Responsible Use of Plastics
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Methodology 

l

l

l

l

Conclusion

Evalua�on



All about Plas�cs
Complete the crossword below

Across Down

1

4

3

2

5

76

8

9

10 11

12

13

14

15 Answers
Down Across
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Word Search
A collec�on of words related to things made of plas�cs is hidden in this puzzle. Try to find as 
many as you can by searching across and down. Answers are given below.

A D S H U W V P X S T V U F A U

P C H A I R Z Z O M P L A T E S

O Q O G X O Y G Z M E D O I A C

L M E I M Y R U I V N K Q F A W

M S S J L N B H K I S E H F M R

N L T M R B R U S H B D C I A A

F R R K Q O M A C G S T H N X P

J O I L P T A B A T O P R G R P

G N I O S T J C L I P S M L A E

Z N S P B L U K E G I R C S D R

L P T S C E K F A D B N Q O Q S

O L I U F N E C A C B U C K E T

D U S T B I N U B Q P T I P L O

I T N E O W M P D L M O J B T Y

L K Y H X D L O F W Y Z K A P S

O R W F U Q Y X C T A B L E B C

Answers
Down: 
Across:



CHAPTER  02

Issues and 
Challenges
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Introduc�on

Issues and Challenges of 
Plastic Waste Management

Prolifera�on of Plas�cs – A Lifestyle Issue



Widespread Use of Plas�cs in all Sectors
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Primary plas�c produc�on
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Packaging

Disposable plas�c bags
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Cosme�cs and Fast Fashion

Plas�c in the Medical Sector

Approximately 90% of PET bottles are recycled in India which is the highest global 
27average.



Plas�cs Waste Mismanagement
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Lack of Waste Segrega�on at Source

Difficulty in Sor�ng



Plas�c Disposal in Rural Areas

Water Pollu�on

Plastic Pollution
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Land Pollu�on



Air Pollu�on

45Towards Responsible Use of Plastics

Climate Change
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Microplastics



Impact on Ecosystems and the Food Chain

The pathway by which plas�c enters the oceans

Global primary plas�c 
produc�on: 

Global plas�c waste: 

Coastal plas�c waste: 

2 billion people living within 50km of coastline

Mismanaged Coastal plas�c waste: 

Plas�c inputs to ocean: Plas�c in surface 
waters: 

47Towards Responsible Use of Plastics



According to UNEP, around the world, nearly a million plastic beverage 
36bottles are sold every minute.

48 Towards Responsible Use of Plastics

Health Hazards of Plastics

Floa�ng microplas�cs 
encounter persistent 

organic pollutants (POPs)

Microplas�cs 

UV 

PHYSICAL CHEMICAL BIOLOGICAL

Higher order consumers 
heavily affected due to 

biomagnifica�on
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Needs & Wants

AC T I V I T Y  2 . 1

Introduc�on

 

Objective

Grade level

Group Size

Place

Duration

Materials

l

l

Ÿ

Ÿ
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Before you begin 

Methodology

l

l

l

l

l

l

l

Task 1: Household plas�c consump�on checklist

Task 2: Reflec�on and Ac�on Worksheet - Think about the following

Date of Purchase

Eg: February 1, 2023

Types of items purchased

Food & Drinks Toys/Games Sta�onery Others

Product

Bottled water & beverage  
plastic bottle

Can the packaging/ 
product be used 
again or does it have 
to be disposed of?

If to be disposed 
of, how?

Could I do 
without this? 
Yes/ No

Is there a be�er 
alterna�ve? 
Men�on it



Conclusion Evalua�on
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Li�er… Why does it Ma�er?

AC T I V I T Y  2 . 2

Introduc�on

 

l

l

Objective

Grade level

Group Size

Place

Duration

Materials

l

l

l

l

l

l
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Before you begin 

Methodology

l

l

l

l

l

l

l

l

l

Conclusion

Evalua�on
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Li�er Blitz

AC T I V I T Y  2 . 3

Introduc�on

 

Objective

Grade level

Group Size

Place

Duration

Materials l

l

l

l

l

l

l

l



Before you begin 

Methodology

l

l

l

l

l

Survey Form for Interviews at Litter Spots

Age Group:

Ask the following ques�ons and note the responses:

1. Do you think that there is a problem associated 
with li�er?
l

l

l

2. Have you ever li�ered?
l

l

If yes, why?
l

l

l

55Towards Responsible Use of Plastics
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Conclusion Evalua�on

3. If there was a fine for li�ering, would you s�ll 
li�er
l

l

l

4. Why do you think people li�er?
l

l

l

5. Whose responsibility do you think it is to keep 
public spaces clean?
l

l

l

6. What do you think are the major problems with 
li�er? (You may �ck more than 1)
l

l

l

l

7. Do you think plas�c pollu�on can be controlled if 
people stop li�ering?
l

l

l

8. Will you carry your trash with you un�l you find a 
bin if you don’t find one immediately?
l

l

l



Making a Poster on Marine Pollu�on

AC T I V I T Y  2 . 4

Introduc�on

 

Objective

Grade level

Group Size

Place

Duration

Materials
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Before you begin 

Methodology

l

l

Conclusion

Evalua�on



CHAPTER  03

Solutions to
Plastic Waste
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Reduce

Reuse

Recycle

Recovery

Landfill
Least Favoured 
op�on

Most Favoured 
op�on

Reduce:

Reuse: 

Recycle:

The Three R’s: 
Reduce, Reuse, Recycle
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Major Categories of Waste Pickers (Safai Sathis)

l

l

l

Invisible waste
warriors - Safai Sathis
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Use 100% recyclable plastic in packag-

ing so that recycling can be done 

efficiently. Reducing, reusing and 

recycling decreases both the demands 

on natural resources, as well as the rate 

at which they are consumed.

Circular Economy
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Material 
Recovery Facility
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Modern Technologies for Reuse of Plas�cs 
on a Large Scale

U�lisa�on of Plas�c Waste in Road Construc�on:

Co-processing of Plas�c Waste as Alterna�ve Fuel

and Raw Material (AFR) in Cement Kilns, Steel and 
Power Plants: 

Conversion of Plas�c Waste into Liquid RDF – 
Refuse-Derived Fuel (Oil): 

Plasma Pyrolysis Technology (PPT):

Innova�ons in plas�c waste management: 
Upcycling

The technology for utilisation of plastic 

waste in road construction was developed by 

the ‘Plastic Man’ of India, Prof Rajagopalan 

Vasudevan, Professor of Chemistry at 

Thiagarajar College of Engineering, Madurai, 

India, who developed a patented method to 

reuse plastic waste to construct roads and 

has laid around 1 lakh kilometers of the road 

across 11 states in the country with support 

from the government.
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Mission LiFE and Plas�cs

Green Credit Programme (GCP): Incen�vising 
Environmental Ac�ons

Eco mark Scheme: Promo�ng Eco Friendly Products

Swachh Bharat Mission 2.0

Programmes, Policies and Laws in India
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Swachh Survekshan
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Carbon Credit
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Na�onal Laws Dra� No�fica�on Proposing Amendments to the 
Plas�c Waste Management Rules, 2016 



l

Roles and Responsibili�es of Various Agencies

Local Bodies (such as municipal corpora�ons, 
municipali�es, gram panchayats, etc.) have to:
l

l

l

l

Waste Generators must:
l

l

Producers, Importers & Brand Owners must:
l

69Towards Responsible Use of Plastics

Some of the key features of these rules are:
l

l

l

l

l

l

l

l

l

l

l

l

l
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Single Use Plas�cs (SUP) Banned under Law

l

l

 Link to app: SUPApp.pdf (cpcb.nic.in)
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Category of Plas�c - Defini�on

Category I -

Category II -

Category III - 

Category IV - 

Category V - 

Extended Producer Responsibility

Plas�c Waste Management Rule 2022

Extended Producer Responsibility Targets 
for Brand Owners

S.No

1

2

3

TargetFY

4

S.No

1

2

3

TargetFY

4

Plas�c Consump�on vs Collec�on & Recycling

Reuse

Category I - 

Category I - 

S.No

1

2

TargetFY

3
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Recycling

S.No

1

2

3

2026-272025-26Category 2027-28 2028-29 & onwards

S.No

1

2

3

2025-262024-25Category 2026-27 2027-28 & onwards

4

Use of recycled plas�c content 

l

l

l

37Ac�on towards sustainability by Bisleri
l

'Bo�les For Change.'

l

l



Bo�les for Change: A Case Study

The Ini�a�ve

Strategies and Implementa�on

Impact and Results

l Environmental Impact:

l Social Impact: 

l Educa�onal Impact: 

73Towards Responsible Use of Plastics



74 Towards Responsible Use of Plastics

Managing Plastic Waste: 
International Frameworks

Creating Awareness 
about Plastic Waste



Some tips to reduce plastic waste

l Buy in bulk – in a bigger container/bag to avoid using several smaller ones

l Use a cloth bag when taking garments to laundry/dry cleaning

l Choose homemade meals instead of junk food which use a lot of plastic packaging (it is also good for 

health and saves money!)

l Buy second hand items like toys, electronic gadgets, where feasible

l Use reusable menstrual and sanitary products instead of disposable ones

My Responsibilities: Actions I take

l I will segregate plastic waste at my residence from other wastes.

l I will use cotton/jute bags for shopping instead of plastic bags.

l I will not use plastic bags that have less than 50 microns thickness.

l I will oppose the burning of waste in the open and report to the competent authorities.

l I will dispose of plastic/paper or any other waste in a responsible manner.

l I will use metal/reusable plastic bottles.

l I will choose home cooked food over packaged food to reduce 

plastic waste generation.

l I will avoid the use of all single use plastic goods.

l I will try to purchase second hand items, commodities in bulk 

and support tax on plastic.

Help End Plas�c Pollu�on!

Reduce   Use Less

Refuse   Say No to Single-Use Plas�c Items

Reuse   Use products again and again

Recycle  Give for recycling

75Towards Responsible Use of Plastics



Giving plas�c products a new life: The Indian way of living

AC T I V I T Y  3 . 1

Introduc�on

 

Objective

Grade level

Group Size

Duration

Materials

76 Towards Responsible Use of Plastics

Before you begin 

Methodology

l

l

l

l



Observa�on Sheet

Conclusion
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Introduc�on

 

Objective

Grade level

Group Size

Place

Duration

Materials

Regula�ng the use of plas�cs

AC T I V I T Y  3 . 2
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Before you begin 

Methodology

Conclusion

Evalua�on

l

l
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Introduc�on

Smart shopping choices based on packaging

AC T I V I T Y  3 . 3

 

Objective

Grade level

Group Size

Place

Duration

Materials

l

l

l

l



Before you begin 

Methodology

Consumer Survey Form

l

l

l

 

Name any 3 products which generate the most amount of packaging waste

Do you purchase from

Name of the product
1.

2.

3.

Bought from

Name any 3 products which generate the least amount of packaging waste

Name of the product
1.

2.

3.

Bought from

Packaging Waste Survey
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When you buy a product, do you think of the waste it generates?  Yes / No

When you shop, do you look for packaging which is made from recycled material?  Yes / No

Do you save the packaging material for reuse?  Yes / No

When you go for shopping, do you carry a bag with you? Yes / No

 

Name 5 different types of packaging material that you can think of

How do you dispose milk pouches, tetrapaks and/or so� drink PET bo�les?

1. Milk pouches

l

l

l Kabadiwala

l er

2. Tetra Pak

l

l

l Kabadiwala

l

3. So� drink PET bo�les

l

l

l Kabadiwala

l



Conclusion Evalua�on

l

l

 

How do you dispose of different packaging items like plas�c bo�les, corrugated sheets, glass bo�les, 
tetra pak, aluminium cans etc. Please men�on the names of the packaging waste against the op�ons 
that apply to you.

l

l

l kabadiwala

Return to the recycler
What kind of packaging material are you most likely to return for recycling?

l

l

l

l

l
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Introduc�on

Iden�fying alterna�ves to plas�cs

AC T I V I T Y  3 . 4

 

Objective

Grade level

Group Size

Place

Duration

Materials

Before you begin



Methodology

l

l

l

l

l

l

Conclusion

Evalua�on
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Objective

Grade level

Group Size

Place

Duration

Materials

Swap your Stuff

AC T I V I T Y  3 . 5

Introduc�on

Before you begin

l

l

l

86 Towards Responsible Use of Plastics



Methodology

l

l

l

l

l

l

l

l

l

l

Conclusion

Evalua�on
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Conclusion

Evalua�on

A pen has many lives!

AC T I V I T Y  3 . 6

Introduc�on

 

Objective

Grade level

Group Size

Place

Duration

Materials

Before you begin 

Methodology



Bottle Planters
ART AND CRAFT ACTIVITY
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Bo�le Planters

ART AND CRAFT ACTIVITY

 

Objective

Grade level

Group Size

Place

Duration

Materials

Introduc�on Before you begin

Methodology

l

l

l

l

l

l

Evalua�on



CHAPTER  04

Handprint 
Activities
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The Basic 5

l

l

l

l

l

Re-cycle

For School
Reduce Re-use

1. Reduce food package waste
l

l

l

2. Refuse disposable cups/ 
cutlery
l

3. Avoid plas�c marker pens
l

1. Refill & Reuse Pens
l

l

2. Reuse paper
l

l

1. Segregate waste
l

Handprint for Responsible Use of Plastics 



Re-use
For Home
Reduce

1. Carry your own bags
l

l

2. Minimise buying bo�led water
l

l

3. Avoid plas�c lined sanitary       
    napkins
l

7.  Minimise or avoid the use of 
plas�c or thermocol in 
projects/models & decora-
�ons

1. Repair
l

l

2. Reusable razors
l

4. Reduce waste at par�es
l

l

5. Avoid plas�c lined diapers
l

6. Disposable plates
l

3. Carry your own containers
l

4. Upcycle clothes
l

1. Collect separately
l

Re-cycle

Talk about your Handprint with friends and family! 
Mo�vate them to take Handprint ac�ons!
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Project Ideas
l

l

l

l
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l

l

l

l

l

l

l
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The School 100m Campaign

AC T I V I T Y  4 . 1

Introduc�on
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Objective

Grade level

Group Size

Place

Duration

Materials l

l

l

Before you Begin

Methodology
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CHAPTER  05

Learning
Outcomes
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Learning Outcomes for Addressing 
the Problem of Plas�cs

Students will be able to

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l
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Centre for Environment Educa�on

Founded as a Centre of Excellence of the Ministry of Environment, 
Forest and Climate Change, Government of India

Swachh Bharat Abhiyan is a campaign in India that aims to clean 

up the streets, roads and infrastructure of India's ci�es, smaller 

towns, and rural areas. Handprint Ac�ons to Beat Plas�c 

Pollu�on contribute towards Swachh Bharat.
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