CHAPTER

After studying this chapter, students will be able to::

e Define polymers as large molecules built up from many smaller molecules called
monomers. s b

e Identify the repeating units and / or linkages in addition polymers and in
condensation polymers. LA ‘ ‘

e Deduce the structure or repeating unit of a condensation polymer from given
monomers and vice versa, limited to: ' :
a. polyamides from a dicarboxylic acid and a diamine
b. polyesters from a dicarboxylic acid and a diol.

e  Describe the differences between addition and condensation polymerization.
e State that plastics are made from polymers.
e  Describe how the properties of plastics have implications for their dis%.
e  Describe the environmental challenges caus d by plasti e@@ ,
@ disposal in landfill sites @) @@W 2
e accumulation in ocean , %@
e formation of toxic ga - ing '
e  Describe ;@ S

e nylon, a.polyamide
e PET, a polyester The full name for PET, polyethylene terephthalate, is not
~ required. | . :
e State that PET can be converted back into monomers and repolymerised
e  Outline the importance of polymers in the textile industry. (Examples for polymers
" being used may be given along with their specific properties). ‘
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26.2 Structures of Monomer from Polymer

0.1: Describe the follo ' i 154 fik
e Mo metization e Types of polymers e Importance of polymers

" Ans. Monomers:  Polymers or macromolecules are extremely large m s which




are formed by linking together a very large number of S1mple called

monomers. ﬁz

Polymerization: The process of forma @@m a monomer is called
polymerization. m “ :

Types of polymers: Carbﬁﬁﬂ s and nucleic acids are the everyday examples

of polymers whi rally. Whereas plastics, synthetic fibers, and natural rubber
are the examples of man-made polymers. One of the most significant changes which has
occurred throughout the world, has been the gradual replacement of metals, wood and
cotton with man-made synthetic polymers. :
Importance of polymers: Polymers are important in our daily life due to their high
strength, flexibility and resistance to heat and chemlcals These properties make them
useful for a wide range of applications. |

Q.2: Write a note on addition polymers.
Ans. Addition Polymers:

Addition Polymers are one of the main types of polymers. Addition polymers are
formed when monomer molecules containing a double bond combine together through a

covalent bond to give a very large molecule. a @.m

Example: : w
- A large number of ethene molecu%‘@@ one very big molecule

which is called polythene or p

"Explanation:

During thi = C double bond in ethene breaks down to allow ethene
molecules to join together. Polymerization reactions usually take place at high pressure
and in the presence of a catalyst. :

- In addition polymerization, no molecule is eliminated and no by-product is formed.
2CH,=CH,— -{- CH, < CH;~CH; 3-CH3=

Mononer Repeat unit
nCH, =CH,—— -+ CH, -CH, 3
Polyethene

Q.3: What are condensation polymers. How are they formed?
OR How is PET formed? Can you recycle this polymer?

Ans. Condensation Polymers:
Condensation polymers are one of the main types of polymers

Formation of Condensation Polymers: @
| A condensation polymer is formed when twq différes W es contammg two
- different functional groups rgact toget ) ati f a small molecule like
H,0, HCI and NH, etc. The re min t e'plresence of an acid or a base.
Formation of Polyeth (PET)

Ethane dioK ith a dicarboxylic acid (terephthalic acid) to give a polymer
called Polyethylene Terephthalate group of the diol to give an ester linkage.




HO - CH CH— o@%@%m
 Ethane diol o
W A\ I
w —~@)—C +
8 ester linkage Repeat unit

This product is called a repeat unit. Since the functional groups are present at both
ends of the resu!tmg molecule, the polymerization process continues at both ends to give
" a very big molecule whlch is represented by the followmg structure.

ll ll
+0—CH, —CH o€ <o)L+

PET

Recycling of PET- - m
PET can be recycled by chemically hreaki @ @:@l mer umts
Chemically recycling can be done th %@m r’in the absence of oxygen.

0.4: Write formation of pe

Ans. Formation 9 \_ ide: , e
Anoth ensation polymer a polyamlde is formed when butanednonc acid

reacts with a diamine. Each —~COOH group of the dicarboxylic acid reacts with each
—NH, group present in diamine to form an amide lmkage A water molecule is lost during
“the condensation reactlon The repeat unit thus formed is then converted into a polymer.

O

I I|
MO s os CHy-~ CH, ——C—~_OH+H——N—(CH —CH),—NH, ——

Butanedioic acid : Butane-1,4- dlamme

II | II
4 C—CH,—CH, +C— NH—(CH — CH,), —~—NH—}—

amide llnkage fabe @ .
W‘ :
WMH R ——C———NH—-(CH —-CH) ;L;L

a polyamide




<~ Ullierentiate between addition and ¢ condensation pc
‘Ans. ‘

Condensation’ Polymerization
[ g e
his polymerization takes place between

A single monomer is use
| tWo monomers. The monomer molecules
have two functional groups present one on

have a doubleW
each end of the molecule,

It involves an addition reaction and only a|It involves the condensation , between two
single product is formed. - monomers with the elimination of a smal|
‘ molecule like H,0, HC] or.NH,.

The molecular mass of the product|The molecular mass of the polymer cannot
polymer can be found by‘a‘dding the|be found by adding the molecular masses
molecular masses of al] the monomers|of all the monomers.

used. ' : :

The polymer formed contains only the|The polymer formed contains a specific
single bonds along the polymer backbone linkage, e.g. ester linka@@amide'

chain, linkage. 10\ |

Examples of addition polymers a emw\yjnﬁﬁon polymers are

polyethene, polystyrene, polyvi ylch] est on, bakelite, etc, :

(PVC), etc. : %t[\rﬁﬁ\

0.6: (a) Write down ifins \along with the conditions to prepare polyamide and
polyester. 4 . s -

- Ans. Preparation of Polyester:

(i) Write down»the structure of a condensation polymer, polyester.
-ECO—CHZ—CHz—CO— e

end of the diol monomer.
{—CO—_CHz-CHZ-CO-O-CH‘2 -CH,-04,
n {-CO-'CHE-CH;CO-O-CH2 -CH,-0 1 »

nHO-CO-CHZ—CHz-CO-OH+nH-'O-CHZ-CH;-O- ORR

Preparation of Polyamide: @W .
%@@% amide.

(i)  Write down the structure of a conden
er. Remove the brackets, remove the

-[-CO—CHZ—CHZ—CO—NH (CH
extended linkage at b and subscript n, Break the bond between the CO
and NH of thage. Add OH to the each end of dicarboxylic acid

(ii) Identify the repeating un
monomer. Add'H to each end of the diamine monomer.




B ssa—

n4CO - CH, - CH,- CO - NH — (CH,— CH,), = NE+ ‘
~ ——>nHO-COLCHAC W@@m
T L s
(b) Write down reaction al 'i th\ the cone
Ans. Addition Poly o\
(i) Write down the structure of addition polymer.
FCHCH A ) .
(ii) - Identify the repeating unit in the polymer. Remove the brackets, the extended bonds
from each side and the subscript n. Change the single bond to a double bond.

£CH,-CHg ——>n $CH,~CH$ —CH,=CH,
26.3
XX  Importance of Polymers in the Textile Industry

[ 265 B Adverse Effects of Plastics

Q0.7: Describe polymers of plastic and their uses. :
Ans. Plastic Polymers: Polymerizatoin of monomers like ethylene@:f:@l styrene
pl

gives polyethylene (PE), polypropylene (PP) and lys y."All these

polymers are a few examples of compo ﬁ@@ & astics are used to
l‘ f V- od contamers

| mlake_’al types of carry home ﬂ‘ Q | -

oL

 Plastic products ‘
Uses: Soft drink bottles, water bottles, juice bottles etc. They are also used to
manufacture shopping bags, kitchen-wares, buckets, tables, chairs, food wrappers, cups
and plates etc. Plastics are light weight, flexible and durable. They can be easily moulded
into solid objects of almost any desired shape. All these properties have led to- their
widespread use in almost any. sphere of our daily life. Starting form early 20th century
millions of tons of plastics are made every year R ' |

Q.8: Describe the role of synthetic polymers in the textile indr . |
y poly : @©§§@

~ Ans. Synthetic Polymers: X w o
‘@u ynthetic fibers.

Polymers which are used in the tex
Examples: Nylon, pol\ﬁ&

Role of SV'“"GW, ' ile-Industry: ‘ !
_ The propexfies‘of synthetic fibers which enable them to be used in textile industry -

are as follows:




L

.. They are cheaper in cost than natural fibers lik
cotton and silk. o
2. - They are stronger and more du

fibet, "~ ©) m
They do not shri KX .

3.

4. Theyr : | :
S.  They aredight weight and quick drying. B
6. They are moth and insect resistant, e " Polymersin textile
Q.9: Describe the effects of synthetic polymers on the environment.

Ans. Adverse Effects of Plastics:

o
e

to build up of huge amounts of plastics in the environment. Accumulation of suc a huge
‘amount of different articles made of plastics has caused widespread environmental

e Plastic Pollution: = _ | .

Plastic pollution is. found almost everywhere on lands; i a @mﬂxe water

bodies: rivers, ponds, lakes, seas and oceans. T ‘# sached to an extremely
(‘ii B

alarming level and has led to cause seri
e  Burning of discarded Plg |

Discarded plastic_arti We 'put in the binds are disposed of through burning,
dumping in -thW@ﬁm%vn in the drains from where they make their way to rivers
and oceans. Burning of discarded plastic articles in town, creates a hazardous
environmental condition because this releases dangerous gases in air.

=

ution

Plastic poll

N 20 (G (heck NS
L. Give an example of a commercial product which is for, Sing @ge}lﬁiﬁ. : :
Ans. Common commercial products include W, soft drink bottles; water
| bottles and shopping bags. A , R
2. Write three properties of s iy ; : 5 :
 Ans. Properties of Synthetj lymers U
@i Theywmo (ii)  They resist wrinking'. _
(iii) They are’light weight and quick drying.




~(\ﬂ® (Pﬁm

How an ester lmkage between two mon erél R

Ans. An ester linkage between t % chiemical reaction between a
carboxyl group (-COOH) an a hydroxyl group (—OH) of another monomer.
During this pr ater (H20) is released, creatmg the bond known as an ester linkage:
R-C(= O) = :

2.  How does condensation polymerlzatlon occur" E

Ans. A condensation polymer is formed when two different molecules containing two different
functional groups react together with the elimination of a small molecule like H, O HCI and NH,
etc.

Example:

The formation of polyester (hke PET) or polyamide (like Nylon).
26 3YQuick (TR

What do you understand by the term repeating unit?

Ans. Repeating Unit: :
A repeating unit is the smallest part of a polymer cham t ‘d@memodly,
forms the entire macromolecule. O :

® It represents the chemical r nal monomer(s) after the
polymerization process 1S o@ :

- Ina chcmch ing unit is usually enclosed in brackets with a subscript 'n’ [e.g.
(M),] indica at the unit repeats hundreds or thousands of times. . ' ;
Draw the structure of a polyamide linkage. : : '

Ans.

A polyamnde linkage (also called an amide bond) is the chemical connectnon formed between an

-amino group and a carboxyl group. It is the defining feature of polymers like Nylon.

The structure of the polyarmde lmkage is:
-C(=0)~NH -

In a polymer chain, it looks like this:

[Rest of chain - C (= 0) — NH — Rest of Chain]

INTERESTING INFORMATION o

& Properties of polymers can be changed through careful control of their chemical
~ structure and composition enabling their use in highly specnﬁc apphcatlon
~ like non-stick coating (Teflon). @©
# By varying the type and propomon of %@ww\ﬁe such polymers whlch shows
- specific propertles, such | stability to meet specific application
requirements. W r\ﬂ
L Polymers \ lBJ})erted using a variety of techniques. These techniques involve

 layer-by-layer deposition of the polymer material to create thrce-dlmensmnal objects.
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10.

Types of Polymers

Structuré of Monomer from Polymer

What is another term used for polymers due to their extremely large size?

(a) Micromolecules (b) Macromolecules (¢c) Monomers (d) Isotopes

Which of the following is a naturally occurring polymer?

(a) Plastic (b) Nylon - (¢) Nucleic acids (d) PVC
Synthetic polymers have largely replaced which of the following n}mlals"
(a) Wood - (b) Cotton (c) Metals @
Which property makes polymer us applications?
(a) Resistance to che k

(c¢) Flexibility

strength
(d) All of these

Addition ormed from monomers that specifically contain:
(a) Only single bonds (b) A double bond

(¢) An ester linkage (d) An amide linkage

In addition polymerization, what is the by-product?

(a) Water : (b) Ammonia |

(c) Hydrogen chloride (d) No by product is formed
Which conditions are usually required for polymerization reactions?
(a) Low pressure and no catalyst (b) High pressure and a catalyst
(¢) High pressure and oxygen : (d) Vacuum and low temperature
Condensation polymerization occurs between monomers that have:

(a) Triple bonds (b) One functional group

(¢) Two different functional groups (d) No fun

Which of these is a common smalhrn(@c@@@'ﬁu ng condensatmm
(a) CH4 (d) CO,.

Terylene (PET) is for %‘ ch two monomers? ,
(a) EthanM@p thalic acid  (b) Ethene and Propane
(¢) Butane dioic acid and Diamine (d) Adipic acid and glycol
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11.
12.
13.
14.

15.

16.
17.
- 18s

19.

20.
21

22.

23,

(a) Cotton (b) Silk - (c) Wool N@@m

- Approximately what percentage of ng@@W P _erials do
polyester and nylon accoun for?

(@) 0% (b),69§;& W}&X E7 - |

A polyamide linkage (a_mide linkage) is rép’r;esenfed as:‘ | @@m
§.9-00 3
cﬁ%"

(a) -COOH-  (b) -CONH- ()~ @ , .
* What does the subscript 'n{-yepre % .
(a) Number of catalyst “; '\ \\¢by" Number of repeating units

(¢) Number OWQ . (d) Temperature of reaction S
To identify the monomer of an addition polymer, you must change the single

“bond of the repeating unit into a: _ :
" (a) Singlebond  (b) Double bond  (c) Ester linkage (d) Amide linkage

When identifying the monomers of a polyester, what is added to the

“dicarboxylic acid end?

(8) OB 4 i ¥ gy S See i iy Loy (d) ~NH,

Which polymer is used for non-stick coating on pans (Teflon)?
(a) PVC (b) Nylon -
(c) Polytetrafluoroethylene (d) Bakelite

26.3 Plastics e @m

Importance of Polymers in the Textile Industry S
26.5 f Plastics
L

Which monomer erized to produce polypropylene (PP)?
(a) Propylene ™ "(b) Ethylene - (c) Styrene (d) Vinyl Chloride
Which monomer is polymerized to produce polyethylene (PE)?
(a) Styrene (b) Ethylene (¢) Vinyl chloride (d) Propylene
Which of the following monomer is polymerized to produce polystyrene?
(a) Ethylene (b) Vinyl chloride (c) Styrene (d) Propylene
Polyethylene (PE), Polypropylene (PP) and Polystyrene (PS) are all common

examples of: - .
(a) Plastics (b) Proteins (c) Natural fibres (d) None of these
Polymers used specifically in the textile industry are known as:

- (a) Natural fibers (b) Synthetic fibers (c) Catalysts (d) Plastics

Which of the following is an example of a synthetic fiber?

d) 9%
ally noted for providing warmth and being

Which synthetic_
soft? ‘

(a) Polyethylene (b) Nylon (c) Acrylié (d)" Polystyrenfé. i
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How long can it take for some plasttc ar own in the
environment? Ya

(a) 10 years ca ‘ '
(c) 100 years m (d) up to 1000 years -
Which pro llows them to be formed into almost any desired
’shapeW ' :

(a) Transparency ' (b) High density ‘ _
“(¢) Mould easily - (d) Heat conductivity '

/4
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| 26.1 Types of Polymers

S 2 s Y SR U s

INGEN  Structure of Monomer From Polymer
n\rh\

: \J
‘What mgolymers"

Ans. Polymers: Polymers or macromolecules are extrcmely large molecules which are

2,

formed by linking together a very large number of simple molccular units called

- -monomers.

Define polymerization.

Ans. Polymerization: The proccss of formation of a polymcr from a monomer is called

E i

polymerization.
Distinguish between natural and man-made polymers.

Ans. Natural Polymers: Natural polymers occur naturally in nature.

 Examiples: __Carbohydrates,_ proteins and nucleic acids. ? @Om

Man-made Polymers These are the polyrer.

4

Examples: Plastic, synthetn % @@(;ﬁx@:‘essed).
. What are two ma iﬁmmers‘? :
Ans. Typés wao main types of polymers are: :
*  Addition Polymers e Condensation Polymcrs




e e . —— i AR, =

§.
Ans.

Ans,

Ans.

Ans.

Ans

10.
Ans.

11.
Ans.

12.
Ans.
13.

Ans.

Synthetlc polymers are preferred because Qf
resistance to heat and ch

applications. : ‘
What are addlw :
Addition Polynmiers: Addition polymers are formed when monomer molecules

containing a double bond combine together through a covalent bond to give a very
large molecule. | ‘ | '
Example: A large number of ethene molecules add together to give one very big
molecule which is called polyethene or polythene.

What are the necessary conditions for addition polymerlzatlon"

These reactions usually take place ‘under high pressure and in the presence of a
catalyst.

Define condensation polymers.

Condensation Polymers: A condeneatlon polymer is formed when tw «@ﬁ

What is PET (Polyethylen

«PET (Polyethylen ithalate) is a common polyester formed by the
. condensation r € een ethane diol and terephthalic acid. It is widely used

in making plastic bottles.

How is a polyamide formed? :

Polyamide is a condensation polymer, which is formed when butanedioic acid
reacts with diamine. Each ~COOH group of the dicarboxylic acid reacts with each
—NH, group present in diamine to form an amide linkage. A water molecule is lost
during the condensation reaction. The repeat unit thus formed is then converted into
a polymer. ' '
What is a repeating unit? |

A repeating unit is the specnﬁc part of a polymer chain that is derived from the

" monomers and repeats many times to make up the complete macromoleculem

What happens to the C = C double bond duri
The double bond breaks down to allo together
erlzatlon"

Why is no by product for @ '
No by producw polymerlzatlon because it invoives an addition

reaction wher ule is elnmmated all atoms of the monomers are retained in
the polymers.




Ans.

15.

Ans.

16.

Ans.

17.

Ans,

18.

Ans.

19.

20.

Ans.

21.

Ans.

22,

Ans,

23.

Ans.

24.

Ans.

Give three examples of addition polymers. _ @ @@m
Three exampels of addition polym'eré are:| @YZ QI
*  Polyethene (Polythene) KXX @ ystyrene _

¢  Polyvinylchlor ’ :

How is the m ar| of an addition polymer calculated?

The m ss of an addifion polymer is calculated by addition the molecular
masses of all the monomers used. ' : ;

Name three small molecules eliminated during condensation.

Three small molecules eliminated during condensation are water (H,0),
Hydrochloric acid (HCI) and Ammonia (NH,). ‘ '

How can PET be recycled?

PET can be recycled by chemically breaking don to the monomer units.
How can chemical recycling be done?

Chemical recycling can be done thrOugh heating the polymer in the absence of.
oxygen. '

- Give some examples of condensation polymers. : @@(\@ :
Ans. @0 ;

Some examples of condensation polym

mersare: @w
*  Polyester @ Bakelite

What is the specific
Teflon is us S 10f1-S ating for pans.
263" Plastics

Importance of Polymers in the Textile Industry

| 26.5 Adverse Effects of Plastics

Which monomers are used to create common plastics? :

Monomers like ethylene, propylene and styrene are polymerized to produce
polyethylene (PE), Polypropylene (PP) and Polystyrene (PS). '

What are some common uses of plastics in the food industry? 3 ol

Plastics are used to make carry home food containers, e.g; soft drink bottles, water

bottles, juice bottles etc. They are also used to manufactumng bags,

kitchen-wares, buckets, tables, chairs, food wrapers, ¢ _
List four physical properties of plastigs m@ em wseful |
Plastics are lightwcighb exi ,%\\&% n be easily moulded into almost
any desired shape. & ﬁd . ‘

Name COW items made of plastic.
Kitchen- » buckets, tables, chairs, shopping bags, cups and plates.




25.
Ans.

26.
Ans.

27.
Ans.

<28,
Ans.

29.
Ans.

What are synthetic fibers?

Polymers which are used in the textile industry are cal i g@@& S ;

Examples: Nylon, Polyster, rayon, a cyclic et (.\.&7 7

What is the global significa “- «K nin clothing? - =
o{twio, Le

The polyesters and nylon a % “ mon polymers which account for 69% of
industry worldwide. o

all the matcrimw ‘
What are th vific uses of polyester and acrylic?

Use of polyester: Polyester is an important fiber for its strength and resistance to
shrinking. It is commonly used in sports wear and hoisery. :

Use of Acrylic: Acrylic is light weight, soft and provides warmth.

Why do plastics pose a major environmental threat? : :
Unlike other materials, plastics do not undergo biodegradation. They can take up to
1000 years to break down. ‘

Where is plastic pollution most commonly found?

It is found almost everywhere on land, in the air, and in all water bodies including

_rivers, ponds, lakes, seas and oceans. -

30.
Ans.

31.
Ans.

v S
“Ans.
33.
Ans.

What are the common methods of disposing of plastic waste? ' : :
Discarded plastics articles we put in the bins are disposed of through K rning,

dumping in the landfill, thrown in the drains from whe w—a ay to
rivers and oceans. ' O @ -
How does plastic waste reach th m

Plastics thrown into drain eir way into rivers and then into the
oceans. 3 : : ,
Why is the of plastic articles dangerous?

Burning of plastic articles is dangerous because it releases dangerous gases in air.
How can 3D printing use polymers? | |

Polymers can be 3D printed using a variety of techniques. There techniques involve
layer by layer deposition of the polymer material to create three dimensional
objects. | :

Exercise Questions (Solved)

................ 20e

l A.Multiple Choice Questions g8

o
Lo

2.

3.

Choose and tick the correct answer from the given choices.

. Which of the following polymer is a synthetic polymer:

(a) Polyester ~  (b) Polyamide Polystyrene
Identify an ester linkage? -
g \

(a) Starch~ . - (b) Cellulose . (c) Animal fat d) @@s@@
Which polymer has an amide linkage: W@M a o .
d)

O

® r P o AN R—y:—R |




O B
© R-C-—0 NH — p% :
4. The structure of the % m

[CHW o Shicnieta

(a) CH,=CH, : (b) CH,=CH,-CH,
(¢) CH,=CH - OCOCH3 (d) CH,=CH-€CO-0- CH_-,,
S.  Which of the following polymers can be recycled?
(a) PET ‘ (b) Polystyrene (c) PVC (d) Epoxy
6.  Which of the following polymers is biodegradable?
(a) Polyamide = (b) Polyester (c) Starch (d) PET
7. Which of the followmg polymers is obtained by condensation polymerization?
(a) Polyvinyl chloride ; (b) Polystyrene
(¢) Polyamide : ‘ (d) Polyethene

L @ 2. (b 3.- OR .4,' W 5, \\ﬂ?) (@@@ (C)
o e e Q@Qu\ﬁ BRY)

26.1 Give two example on polymers and condensation polymers.
Ans. ExamplWﬂ olymers: Two examples of addition polymers are:
¢ ° Pol : ) Polystyrene
Examples of Condensation Polymers: Two examples of condensatlon polymers are:
e  Polyethylene Terephthalate (PET) e  Polyamide
26.2 How polymers are useful for us? ' :
Ans. Polymers are important in our daily life due to their high strength, flexibility and
resistance to heat and chemicals. They are used in food containers, clothmg,
kitchen ware and fumlture '
26.3 How synthetic fibers are different from natural fibers?»
- Ans. Synthetic fibers are different from natural fibers in the following ways:
‘They are chepaer in cost than natural fibers like cotton and silk.
They are stronger and more durable than natural fiber.
They do not shrink.
They resist wrinkling.
They are light welght
They are moth and i ms . ; _
26.4 Are natural dous for the environment? Explain why?
Ans. No. Natu ers (like starch and cellulose) are biodegradable, meaning they
are broken down by m:croorgamsms and do not accumulate as pollution.

“
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26.5

Ans.

26.1

Ans.

26.2

Ans.

263

Ans.

[c.

Dravi the structures of the following polymers. @@m
: i' f o

(a) Polypropylene _ (b) Polystyreng
(a) Polypropylene: £ CH, W@@

(b) Polystyrene: + CH
—mdd K ,a!&

-l

Constructed Response Questions

‘Why is it dangefons to burn discarded articles made of plastics?

Burning plastics is hazardous primarily due to the toxic emissions released into the |
atmosphere. Plastics are synthetic polymers often containing chlorine, fluorine, or
various chemical additives. ' ‘ i -

Toxic Gases: They release harmful gases such as hydrogen chloride (HCI),
Dioxins and Furans. Dioxins are highly toxic and can cause reproductive and
developmental problems, damage the immune system and cause cancer. S
Particulate Matter: Burning produces thick black smoke containing th
particulates that cause respiratory issues like asthma and bronchitis.

Carbon Monoxide: In complete combustion produces CO, which i ‘t"lOU.S
e T O

Why is it not advisable toO mp di k ‘
Dumping synthetic materi stics
environmenW arine pollution. :
Non-Biodeg ility: Most synthetic art_icles"do not decompose. They remain in

the ocean for hundreds of years.

Threats to Marine Life: Animals often mistakenly take plastic for food (e.g; sea
turtles mistakenly consider plastic bags for jelly fish). This leads to starvation or
internal injuries. Additionally, animals can become entangled in discarded plastic
rings. Bl : L :
Microplastics: Over time, sunlight break large plastics into tiny fragments called
microplastics. These enter the food chain, absorbing toxins that eventually reach
humans when we consume sea food. _

What is the role of catalyst in addition polymerization?

In addition polymerization (like the formation of Polyethene), the cata%serves

three main purposes: , D a @@ ’
Initiation: It breaks down to creat @%@ acks the double bond
of the monomer. O%mgm

Activation: It logfgiglé% ion energy required for the rea‘ction'to occur,

allowing th rization to happen at lower temperatures and pressures.
Rate of Reaction: It significantly increases the speed at which monomers link

s in oceans?




together to form long polymer chains.

26.4 Deduce the monomer from the fol | @%@ :
(i) 4CH,- CH]— “ Q& ‘
To ﬁnwﬁr from an addition polymer we ldentlfy the repeating unit
remove the extending bonds (the brackets and 'n'), and replace the smgle bond
between the carbon atoms with a double bond (C = C).
@ 4CH,-CH,

Cl
Polymer: [CHZ CH(CD)],, (Polyvinyl chloride or PVC) -

Monomer: Vinyl Chloride (Chloroethene)

Structure: CH, = CH - Cl
I
CN

Polymer: [CH, — CH(CN)], (Polyacryl ége o@?ﬁ@ @.m

Monomer: Acrylonitrile (Cyan
Structure: CH, = CH> \

¥ ions

~ 26.1 How'is PET formed? Can you recycle this polymer?

Ans. For answers see Q.3 '

26.2 Differentiate between addition and condensation polymerlzatlons

Ans. For answers see Q.5

26.3 Write down reactlons alongwnth the conditnons to prepare polyamlde and
polyester. :

~ Ans. For answers see Q.6 (a)

26.4 Describe the role of synthetic polymers in the textile industry.

Ans. For answers see Q.8

26.5 Describe the effects of synthetic polymers on the envirgm n@@@
Ans. For answers see Q.9 . o i \ @W’




alring Scheme / Instructions for Prepar%on @m
Exam Paper of Che
ESSENTIAL INSTRUG R SETTERS
The paper of Chemi \i J‘ lass 10 will consnst of 60 marks. Timing of the
paper will be two ho he paper - will be made as per following detalls
Objective: Q-1: ; IR
- 12 Multiple Choice Questlons | : Rl
The detail is as follows: ,. :
Chapter | 14| 15| 16 17|18| 19|20 21 221232426
No. of m@paRaET TEET AR TEEE L '
- |MCQs b ' ‘ '
Subjective: Q-2: | ' i
Part-I: =~ S short answer questions have to be answered outof 8.  2%3 =10
The detail is as follows: ' m
Chapter 14 | as [ 16 /|8 COBL®
No. of Short Ques;qus ( 7 61\ /j\) I 2
Q-3: 2: : VS : | :
Fwe ) uestions have to be answered heZwe =440
out of Bight (8). The detail is as follows: ‘ ~ ‘
Chapter L 19 | 20 21 22
No. of Short Questions b 2 2 2
Q-4: st e f
- Five (5) short answer questlons have to be answercd V3 M 10
out of Eight (8). The detail is as follows: ;
| Chapter : 23 | 24 25 | 26
No. of Short Questions 2 S48 2
Subjective: This section’ will contain three detailed questions . ' s 9=18
Part-IL: bifurcated in two-part a & b (carrying 5 & 4 marks

. each) and students have to attcmpt . questlons % @©m

detail is as follows:

Q-5: o O Q%L
Chapter| 14.|/1 pter 20 | 22 “Chapter 23 | 25

»Va\“F % Part | a b Partw\ a b

. ,4 {



Time Allowed: 15 Min O
Note: Four possible an v%% and D to each questlon are given. The chonce'

which 9'correct, fill that circle with marker or pen ink in the
answer Cuttmg or fillmg two or more clrcles will result in zero mark in
that question. e . -
1. Select the correct answer. oy ug i (1x12=—12)
() Which gas will diffuse at the fastest rate? Pk i
(a) HCI (b) SO, ©) v H,S Py Loy
(i) Volume occupied by 15 moles of ammonia gas at RTP ‘
(a) 224 dm? (b) 160 dm3 (©) ¥ 360dm> () 265 dm’
_(iii) Which of the following metal is the highest in the electrochemlcal serles"
(a) Tin _ (b) Iron  (¢) ¥ Magnesium (d) .
(iv) The shape of the crystal of NaCl is: @ '
~ (a) ¥ Cubic (b) Hexagonal O w (d) Trigonal
(v) The oxide that is ne i %
. (@ ALO; ' m ) CO, @Y NO
(vi) The pH | yvaDater is: a4
@@ 6.5 (b) 85 @77 ° s
(vii) Select the general formula of alkyne family. _
(a) CaHaq+y (b) CyHy, (© CHypy (@) CHap,y »
(viii) Which of the following is not used as a fuel? : : :
(@) LPG ~ (b) CNG (c) Diesel () Asphalt
(ix) Which of the following acids is present in apple? - e s
(a) Citric acid (b) Tartaric acid  (c) Aceticacid  (d)v  Malic acid-

(x) If the reactants posses an energy hngher than the actlvatlon energy, than the
reaction will be:
(a) Slow (b) v Fast Wa@@ stantaneous
(xi) Which polymer can be recycled “
(@) ¥ PET ¢) PVC ~ (d) Epoxy

(xn) Which c ¢ can also be used for hydratlon of alkenes.
) NaORN (b) ./ H,SO, (c) CH;COOH (d) Ni '




HLiesstent—— . . S—— o

Time Allowed: 1:45 Hrs Subjective Type (Partl) | ‘Max. Marks: 30
Q.2: Write short answers to any five (05) questions: ' W ©m5 =10)
(i) Is condensation an epdothermic process?, @W@o@

(i) Why ice melts when the pressure-i %1%@

(iii) Why is percentage yie!dﬁ ;

(iv) What are W €s of electroplating?

(v) Give any two features of the catalytic action of an enzyme.

(vi). From where do molecules get energy to attain higher energy state?
- (vii) Name two insoltible carbonates.

(viii) What is crystal lattice? - _
Q.3: Write short answers to any five (05) questions: . 2x5=10)
(i) ‘How nitrogen is obtained from air? '

(ii) How fossil fuels produce SO,?

(iii) What is trachoma disease?

(iv) What is the difference between sedimentation and filteration?

(v) Define structural isomerism.
(vi) Write down the structural formula of Butan-2-ol.

(vii) How an alkene can be identified? : W@O@©m |
(viii) Why is oxyacetylene flame so hot?\ / @@ '

Q.4: Write short answers .\\Tﬂ stions: ST (@2x5=10)
(i) Give any W _! es-of fermentation reaction

(i) How eth is prepared from ethene?

(iii) What is esterification reaction?

(iv) How does ethanol react with propanoic acid? :
~ (v) Whatis the role of enzyme in our body? (Vi) What is glycoside linkage?
(vii) What is the role of catalyst in addition polymerization? :
(viii) How does condensation,polymerization reaction occur?
_ ‘Subjective Type (Part 1)
Note: Attempt any two questions o .
'Q5: (a) Differentiate between evaporation and boiling. . : )
~ (b) How would you identify the limiting reactant in a chemical reaction? (4)
Q6: (a) What is fertilizer? Mention the essential qualities goo Wer. <. (5) '

‘ (b) Describe two methods of prepabati on fo mﬂ‘ O@@ 4)
Q7: (a) Describe the a jcati %ﬁ aceutical and cosmetic
industries. ‘ @ ‘ ' 5)

‘ (b) W \ b tes? Describe their claSsiﬁcaﬁon with examples. (4)

.




