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1. Canboen

6 12 2.4
Atomic Mass Electronic
numben numben configuralion

Carbon is tetravalert

11 Covalert onaling in Carbon
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Nate: Usually, carbon F23 1a8tonm ionic bonds as losini on

gaining (111} electrons requires a large amourt of

12 Catendition

S el
Canbon bonding with dther dtoms of carbon  — ? _CI — CI - ? = q =
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/. Rllothopes of Cahbmi

ﬂllo‘(v‘opes are differert forms of a chemical elemerit

# Regular tetrahedral
arvangement of altoms

(3D)

% Each carbon dtom bonded
to four dther carbon dtoms

¥ Hexagonal arvangemert of 1 * Hollow molecules forming
atoms in a single plane (20) | a closed cage on cylinder

¥ Buckminsterfullenene
(Cep) was the finst

fullerene 1o be discovered

% Each carbon dtom bonded o
three dther carbon dtoms

# Extremely hard ¥ Soft and slippery

# Bod conductor of electiicity !+ Good conducton of electnicity

3. Hydhocahbons ——
= Only single covalert bonds betueen
N == | Alkanes e

|
Alkenes At least one carbon-carbon double bond

Unsaturated ;g@‘{@ |

Hlkgnes At least one carbon-carbon twiple bond
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3.1 Heterodtoms and Functional Gooups

Heteradtom Ongen

SErr e Aleohol | Aldehyde Ketone Carboxylic acid

Foomula O]C ™ OH 9 9 O

functional group i 1 — - g‘ —OH

3.2 Structural Isomers

[deritical molecular formula but different arrangemerit of dtoms

HoH H H TR
|- [ el CZH
A S TR g
S NO) —=G=H
e e Py HH | H

Structuval isomers of G H,,

33 Homologous Series

* Same functional group
* Successive membens differ by a -CH, unit
# Differert physical properties but similar chemical properties

General formula for homologous sevies of:

* Akane=CH, , * Alkene=CH, * Akyre=CH, ,
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. Pyi Second
+ Word rodt + +

34 Heterodtoms and Functional Groups

Functional group Chlorine Bromine

Prefix Chioro Bromo

# Carbon dtoms 3 4 5 6 7 8
Word rodt

Word vodt Prop | Bur | Peit | Hex | Hegt | Oc

Primary Hgdwow Alkane Alkene Alkyne

suffix .
pmman’ ane ene yne

Functional group | I Aldehyde Ketone Carboxylic acid
Secondary
suffix
Secondary suffix ol al one dic acid

* [f the secondary suffix starts with a vowel, deléte e’ firom primary suffix
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1. Chemical Phopenties of Cahben

4.1 Combustion Reaction

Carboon and most of carbon compounds burn in oxygenTo give carbon dioxide
along with the release of hedl and light

* (+0, = (0,+Heat + Light
* (H,+20,— (0,+2H,0 + Hedt + Light

4.2 Oxidation Reaction
[nthe presence of oxidising agers, alcohols oxidise to carboxylic acid
Alkaline KMn0,, + Heat
CH,CH,0H > CH,CO0H
3 OR acidified KGOy + Heat ’

4.3 Addition Reaction

Hydrogen can be added (o unsaturdted hydracarbons in the presence of
calalysts to give salurdled hydrocarbons

g \ /,2 Ni /H, Iﬁ Iﬁ
Q/C=C\Q > Q—?—?—R
R R
4.4 Substitution Reaction
One ditom on a group of dtoms substitute andthen
Iﬁ Sunlight Iﬁ
H-?-H + (=0 . H—(II—Cl » H=(
H H
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S, Impohtant Keactions of Ethanel

MNa + 20HCHOH ———  20HCHONa + H,
Sodium ethoxide

Ht conc., HQS(D 4
CH,CH.OH . (= CH « HO

b. Impohtant Keaclions of Ethanecic Acid

0
Acid I
CH,O00H + CHCHOH === (H,—C —0—CH,—CH, + H0
Ethanoic acid ~ Ethaot Esten
:— Carboxylic acid reacts with an alcohol inthe presence

of an acid calalystTo form ester and walter

NaOH + CH,CO0H  ——— CH,C00Nw H,0

1. Saponification

Prepardtion of soap

When an ester is tredted with an alkali ke sodium hydroxide, it is converted
to an alcohol and a sodium salt of the carboxylic acid

CH000CH, M, HOH + CHCO0Ns
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£ Soaps and De‘[ev‘gen‘(s

SOOlp

* Sodium or patassium salts of
long-chain carboxylic acids

¥ DProduces scum in hard waler

* Hard water affects its
cleansing aclion

Detergert

* Sodium salts of sulphonic acids
or ammonium salts with
chlovides or bromides ions

* Does net produce scurm in hard
weiler

* Hard water does ndt affect
its cleansing action

7.2 Cleansing Action of Soap

Hydvophobic tail of soap molecule iteracts with oil, the hydwophilic head interacts

W Hydraphilic head

Soap molecule

with waler

Hgdv‘ophobic Tail
(Wter - {Ealﬂing)

(Weiter - louing)

Uhen dissolved in watter. soap molecules form wicelles which remove the oily dint

fromthe clathes

;( e
s

‘M

A

Non pola: tail
poiriting Towards dirl

Dirt trapped within soap micelle

S,

4

G

Dit free fabric
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Hllo‘[ropg

2

abon and its

compounds _
-~

Subsmu'tion Oxialaflon reaclion
reaction

Combustion Addition reaction
reaclion

Functional groups
Hydrocarbons

-lzeTmualencg

=~

Soap vs detergerit

Sapomﬁcaﬁon reaclion

Cleansing action of
soap
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