Chemical Reactions of

Prepared b)}: Noushad Parappanangadi, 94471073
|

—

éfi -
BORNIMIS MoDIEM BSOS
RIAM (IO OOMEBUT




Substitution Reactions

A reaction in which an atom or a group in a compound is
replaced by another atom or a group is called substitution

reaction.
| |
H @ H + Ci Cl - H B Cl + HCI
X e e
Methane Chloromethane f '
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Addition Reactions

Reactions in which unsaturated organic compounds
with double bond or triple bond react with other molecules to
form saturated compounds are called addition reactions.

NI
Eg 1. CH>,—CH, + Hy ——— CH;—CHj,
Ethene Ethane
Eg 2: CH=CH + H —> CH,;=—=CH>
Ethyne Ethene

CH,=—CH, + H, —— = CH;—CHs
Ethene Ethene |

Prepared by: Noushad Parappanangadi, 9447107327 L



@R UM (JUAGDMo

ailenumuwmo /(eI o 988 @RANGIM 630BWOMId: MOW)HMEBBUD

@Q) alilel ®@I@HSB)DIXV] GalB@aM alGlD® TMLoW)BHMEEBBIWT @O0

LAlOUB@DMNADEM @ROALTaHOT DMV AIUATITMo.

Eg 1: CH3—CH:CH2 + C|2—ll- CH3_CHC|_CHEC|

&) lad

Eg 2: CH=CH + H,

D OEIEHT D

CH>o=—CH-, + H,
S0 ko

1, 2-990WE20E006) 0 06 o |0

- GHEZCHE
0O K

— CHE_GHE,
S0 O TTIID



Complete the table

Chemical reaction Product | IUPAC name of the
product
CH=CH,+CL, | |
CH=CH,+HCI | |
CH~-CH=CH,+H, | |

CH ~CH=CH-CH, + HBr
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CH,=CH, + Cl,

CH,=CH, +HCI

CH,~CH=CH + H,

CH,~CH=CH-CH, + HBr
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Polymerisation

Polymerisation is the process in which a large number of
simple molecules combine under suitable conditions to form
complex molecules. The product molecules are called

polymers.
Eg 1. N CHy=—CHj, - { CHE—CH2+
Ethene :
polythene.
Eg 2
nCHy,—CH — —T1CH; CH

Vinylchloride Polyvinyl Chloride (PVC) \
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Complete the table

Monomer Polymer Use
....... PVC e
Ethene |  ....... | oo

Natural rubber |  .......

Isoprene (Polyisoprene)

....... Teflon e
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Combustion of Hydrocarbons

When hydrocarbons burn they combine with the oxygen
in the air to form CO, and H, O along with heat and light.

This process is called combustion.

CH,+ 20, - CO,+ 2H0+ Heat

4
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Thermal Cracking

e Some hydrocarbons with high molecular
masses, when heated Iin the absence of air
undergo decomposition to form hydrocarbons
with lower molecular masses. This process Is
called Thermal cracking.

CH, — CH,— CH, > CH, = CH, + CH,
Propane | Ethene  Methane
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Match the following suitably

Reactants Products Name of the reaction
(A) (B) (©)
CH,—CH, + Cl, CO, + H,0 Addition reaction
CH, + 0, CH,=CH, Thermal cracking
nCH=CH, CH,=CH, + CH, Substitution reaction
CH,~CH -CH, CH,~CH,Cl+ HCl Polymerisation
CRECH + 1, _-_CHE o } n Combustion
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Some Important Organic Compounds

e Alcohols

a) Methanol: Methanol is used as a solvent in the
manufacture of paints and as a reactant in the manufacture
of varnish and formalin. Hence it is clear that its industrial
preparation Is very important.

Methanol is Industrially prepared by treating carbon
monoxide with hydrogen in the presence of a catalyst at high
temperature and pressure. It is a poisonous substance.

CO + 2H, --> CH,-OH
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e Alcohols

b) Ethanol: Ethanol s manufactured by
fermenting dilute molasses (concentrated
solution of sugar) by adding yeast. Within a few
days it changes to ethanol in the presence of the
enzymes Invertase and zymase produced by

ye aSt . Invertase
CIEHEEGII + HEG > C[:HIEG[: T C[:HIEG[:

Sucrose (Sugar) Glucose Fructose

CH,O0, -ZYMae, HCH-OH+ 2CO,
Ethanol
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Uses of Methanol Uses of Ethanol

Waste
carbon
dioxide
Agricultural Mﬁgisctg?’sal solvents for paints, alcoholic
& forest vam ishes, parfumes drinks

biomass

Coal & heavy

Methanol hydrocarbon

gasification

y—p"‘
‘/"Di" o oxidation
T £33

hanal
ethano E ﬂ_ﬂ

making ethanoic acid for
presaning food and making
gslers

Biodeisel

Gasoline Chemicals

fuel for vehicles
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Types of Alcohols

Wash: 8 - 10% strong ethanol.

Rectifled Spirit: 95.6% strong ethanol solution. This s
subjected to fractional distillation of wash.

Denatured spirit: Poisonous substances are added to ethanol
meant for industrial purposes to prevent its misuse as
beverage. If methanol is used as a poison for denaturing then
the product is called methylated spirit.

Absolute alcohol: Ethanol of purity above 99%.

Power alcohol: A mixture of absolute alcohol and petrol, is
used as fuel in auto-mobiles.
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e Carboxylic
compounds

group.

Acids: Carboxylic acids are
containing —-COOH functional
Condensed Structural IUPAC Common
Formula Formula name name
"-|3|3' methanoic formic
H—COOH
& ) .
a " on acid acid
CH — COOH ﬁ Ethanoic Acetic
3 C
CHy  “OH acid acid
CH,— CH,—COOH ﬁ’ Propanoic Propionic
| ) CH3=-~..GH;"'"C‘-\DH acid acid




Most of the fruits contain carboxylic acids.
Organic acids containing more number of
carbon atoms are called fatty acids. About 5 -
8% ethanoic acid (acetic acid) Is known as
vinegar. Vinegar Is obtained when ethanol iIs
subjected to fermentation in the presence of air
using the bacteria acetobacter.
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Industrial preparation of Ethanoic Acid

Ethanoic acid can be manufactured by treating methanol with carbon
monoxide in the presence of catalyst.

ca tal}rst

CH, — OH + CO » CH,— COOH

methanol ethanoic acid

Uses: In the manufacture of rayon, In rubber and silk
Industry, Is used in the manufacturing of esters, vinegar,
and many polymeric materials.
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 Esters: Esters are obtained by the reaction between
alcohols and carboxylic acids. This reaction Is called
esterification. Esters have the pleasant smell of fruits and
flowers.

* The ester ethyl ethanoate Is formed when ethanoic acid
and ethanol react Iin the presence of concentrated
sulphuric acid. The equation for this reaction is given
below.

--------- Con. sulphuric acid

CH;—COOH + HO—CH,—CH, » CH;—CO0—CH,—CHj; + H;0

ethanoic acid ethanol ethyl ethanoate
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Soap

* Oils and fats are esters formed by the combination of
the alcohol, glycerol, and the fatty acids like palmitic
acid, stearic acid, oleic acid etc. Sodium hydroxide
and potassium hydroxide are commonly used
alkalies. Glycerol, which Is obtained as the by product
In the industrial production of soap (Hot process) is
used for the preparation of several products like
medicines and cosmetic materials.



Detergent

* Detergents are made from hydro carbons obtained from coal and
petroleum. Most detergents are salts of sulphonic acids.

* Soap does not lather well in hard water. The hardness of water is due
to dissolved calcium and magnesium salts in it. These salts react with
soap to form insoluble compounds resulting in the decrease of lather.
But detergents do not give insoluble components on reaction with
these salts. Hence detergents are more effective than soaps in hard
water.

« But the excessive use of the detergents causes environmental
problems. The micro organisms in water cannot decompose the
components of detergents. Hence the detergents released into water
leads to the destruction of aquatic life.
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