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CARBON AND COMPOUNDS

» The atmosphere has only 0.03% of carbon dioxide.

» The number of electrons lost or gained by an atom to complete its octet (or duplet) is
called its valency. It depends on the number of valence electrons.

» The tendency to attain a completely filled outermost shell (i.e. noble g
by gaining or losing electrons is called reactivity.

» The shared pair of electrons belongs to the outer shells of both th ttain
noble gas configuration. ' d

» The simplest molecule formed by sharing of electrons is hyg

» The bonds which are formed by sharing of electrons bets
covalent bonds. :

» The compounds which are formed by sharing of elect tween two atoms are
known as covalent compounds. E.g. CH4, H2, OZ g and boiling points of
covalent compounds are low because the
amount of energy is required to overcom

onfiguration)

tricity because the

electrons are shared between atoms and n icles are formed in their

solution. ; :

» Carbon has three allotropes — gra iamond and Buckminster Fullerene.

» When a hydrogen atom g kane, the group obtained is called an alkyl
group.

» Saturated carbon ce : f not very reactive because the carbon-carbon

/ery reactive than saturated carbon compounds.

— The atori: rbon is 6 and its electronic configuration is 2, 4. To attain a noble gas

Lose 4"@&ectrons. But it would require a large amount of energy to remove 4 electrons.

— It is difficult thus for an atom of carbon to either gain or lose electrons.

— Carbon attains the noble gas configuration by sharing its valence electrons with other atoms.
Atoms of other elements like hydrogen, oxygen, nitrogen, chlorine also show sharing of
valence electrons.
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— Formation of Hy, Oy and Nj is shown as below :

<;I_b <H II} Hiydrayen atomres
f S h
ﬁe» H, maolectle

Shared electrons
A molecule of hudrogen

ool

Single bond between
fuwe hpdrogen Gloms

EX XX
O i‘ ';: () Omygen atoms
XX XX

0, moolecube

O=0
Double bond betuwen
[LEN) OXTJCMETY (LICNTLS

x"N § er N % Nitrogen atoms

N=N

Triple bond between
Do niirogen atoms

K., molecule

— Bond formed by the sharing of an electron pair between two atoms is called covalent bond.

— Covalently bonded molecules have low melting and boiling points because of comparatively

weaker intermolecular forces, unlike ionic compounds.

— These molecules are generally poor conductor of electricity since no charged particles are

formed.
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Allotropy

Allotropy The phenomenon in which one element exists in two or more forms having same
chemical properties but different physical properties is called allotropy. The substances that
show allotropy are carbon, sulphur, etc

Allotropes The different forms of an element having same chemical properties but g
physical properties are called allotropes.

Allotropes of Carbon:-
» Graphite
» Diamond

» Buckminster’s Fullerene(C-60)

Uses of graphite-
1. Itis used in lead pencils as it is soft a
2. It, being a good conductor of elect

3. Powdered graphite is used as lubr
temperature. 3

Uses of diamond-
1. Itis used in pencils sause it is the hardest substance known.
2. Itis used for j i
3.ltisusedins :
4. It is used for ingj se of high refractive index.

Two imp operties of carbon atom enable carbon to form enormously large number of

ey are as follows-

» Catenation

» Tetravalency
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CARBON

CATENATION TETRAVALENCY

CATENATION : property of carbon atom to form bond wit
catenation. Like carbon, silicon forms compounds with hyd? ven or ight atoms of
silicon.

TETRAVALENCY : Having a valency of 4, carbon atom atoms of oxygen,

Unsaturated : have
double and/or triple
bonds between
atoms of carbon.
referred as alkenes
and alkynes, are
more reactive

Saturated : have
single bond between
atoms of carbon.
referred as alkanes.

are less reactive.

— ALKANE : CrHans2

— ALKENE : CpHan
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— ALKYNE : CqHopn—2

— Electron dot structure of a saturated carbon compound, ethane is as follows:

Formulae and Strggtu mpounds of Carbon and Hydrogen
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methane II-I
H—-C—H
CH;, |I_|
H H
ethane |
H-C—C—H
CoH;s |I_| |I_|
o
ropane
Fc):Hp =G5
o H H H
H HHH
butane I
CHy, T ETT
A H HH H

On the basis of structures the hydrocarigns

C C—C c—¢
e~ r:/ \c c// \\(“
N, T \\c — cr// "

i Bl il £

Straight chain Branched Cyclic saturated Cryclic unsaturated

Structurak.jsorgers : : #the compounds having identical molecular formula but different

structure
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H H
.

.
H H

H= s, = === H

H H
I I

I I
H H

Straight Chain Isomer

Branched Isomer of Butane

Hetercoatom | Functional Group | Formula
Cl/Br Halo-(Chloro/Bromao) |-Cl,, -Br
Oxygen 1. Aleohol OH
H
-
2. Aldehvde -
.,
(8]
3. Ketone Bk |(| a
O
_ —C-OH
4, Carboxylic acid H

Homologous Series:

» Itis a series of compounds in which the same functional group substitutes for hydrogen
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in a Carbon chain.

» Forinstance, the ALCOHOLSs: CH3 OH, CoHg OH, C3H7 OH, C4Hg OH.

» The successive member differs by —CH»-; unit and 14 units of mass.
» The chemical properties are imparted by the functional group thus all members have

similar chemical properties. But the members have different physical properties.

» The physical properties vary among the members of homologous seri ue to difference

in their molecular mass.

» Melting point and boiling point increases with increasing molecular

Nomenclature of Carbon Compounds:

1. Identify the number of carbon atoms in the com
Functional group is indicated either by prefix

Functional Group Suffix
Alkene ene
Alkyne

Alcohol
Aldehyde
Ketone
Carboxylic acid
Chlorine

3. If a suffix is adde

methan + ol).#

chloro

*Carb& i generally burn (oxidize) in air to produce carbon dioxide and water, and

release he ight energy.

2CH4+ 202 -CO2+ H20 + Heat and light
2CaHe + 702 -----—-—-- 4C02+ 6H20 + Heat and light
C2Ha+ 302 ----------- 2C0O2+ 2H20 + Heat and light
2CaH2+ 502 ---------- 4C02+ 2H20 + Heat and light

*Saturated hydrocarbon burns generally with a blue flame in good supply or air and with a
yellow sooty flame in limited supply of air.
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*Sooty flame is seen when unsaturated hydrocarbons are burnt.

*Burning of coal and petroleum emits oxides of sulphur and nitrogen which are responsible for

acid rain.

2. OXIDATION :

*Alcohols can be converted to carboxylic acids by oxidizing them
permanganate or acidified poatassium dichromate (they add oxyge
called oxidizing agents).

Alkaline KMnO + heat
CH3- CH20H 4 CH3COOH
Acidified K5 Cry O 7 + heat

3. ADDITION REACTION:
Hydrogen is added to unsaturated hydrocarbon irf ium or nickel as catalyst.

Vegetable oils are converted into vegetgple ghee us

ess.
H H
. I
Nickel catalyst
\\ “"f ¥, R—C—-C-R
/’ “x H, |1
R R
Saturated fatty aci f 1ealth and oils with unsaturated fatty acids should be used

for cooking.

IMPORTANT CARBON COMPOUNDS : Ethanol and Ethanoic Acid

Ethanol :
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Melting Point 156k | Boiling Point 351 k

Soluble in Water Burmning Taste

alcohol is lethal.

*Consumption of dilute ethanol causes serious health issues and intake of purg

CHEMICAL PROPERTIES OF ETHANOL

C,H5OH Reacts with Sedium When C,HsOH is Heated with
to from Sodium Ethoxide and Concentrated Sulphuric Acid at 443

k., Itis Dehydrated to Ethene

Hydrogen

~ +Na
C.H.OH —— C.,H,ONa + 1,
(Sodium ethoxade)

Conc. H,S0, at

443k
C.H,+ H.0
{ethene)

In Preparation of In Alcoholic
Soap, Cosmetics Beverages
Uses of Ethanol
As a Laboratory In Medicines and
Reagent Tonics

Evil effects of ethanol-
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poor control of |
diabetes

| brain damage
loss of memaory
hallucinations
fits
dementia

loss of muscle

enlarged heart |
high blood pressure

| risk of chest

infection irregular pulse

| swollen liver uleers |
hepatitis gastritis
cirrhasis vorniting blood
tingling nerves - pancreatitis |
numbness o
trembling hands impotence in men |

infertility in women

| risk of sm and
HIVIAIDS

Ethanoic A

Freezes at 290 k Boiling Point 391 k
Ethanol

Miscible in Water Sour Taste

water is called vinegar.

acial acetic acid
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REACTS WITH PRODUCTS
SODIUM ETHANOATE AND
1 | SODIUM HYDROGEN
Na
2 | SODIUM CARBONATE SODIUM ETHANOATE, CARBON
Na,COs DIOXIDE AND WATER
ETHANOIC SODIUM
3 | BICARBONATE SODIUM ETHANOATE, CARBON
ACID NaHCO; DIOXIDE AND WATER
ETHANOL{IN PRSENCE
OF CONC. SULPHURIC
4 ACID) ESTER AND WATER
CH;-CH.OH

CH;COONa + H;0

+ NaOH

+ Na, (0,

CH,COONa + CO; +H,0 +—— CH;COOH

+ NaHC

CH;COONa + €0, +H,0

On heating with an acid or a base the ester forms back the original alcohol and carboxylic acid.
COONa+CH -CH OH

CH COO CHCH #NaOH " cH
3 2 3 3
Dil.H 7 SO4
CH COO CHCH
3 2 3 HEAT 3

+COOH + CH

+ Na
—— CH,COONa + H;

(Sodium ethanoate)

+ CH;-CH;0H in presence of conc. H;50,

CH;COOCH,CH; + HOH

alcohols in presence of few drops of concentrated sulphuric acid as

eet smelling compounds called ester.

3 2

-CH OH
3 2
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*Alkaline hydrolysis of ester is also called saponification.

Soaps and Detergents

— Soap is sodium and potassium salt of carboxylic acids with long chain.

— Soaps are effective with soft water only and ineffective with hard water.

— Detergents are ammonium or sulphonate salts of carboxylic acids with lo They are

effective with both soft as well as hard water.
An ionic part (hydrophilic) and a long hydrocarbon chain (hydrophob Ges the soap

molecule.

Long chain of carboxylic acid, hyvdrophobic

lonic end, hvdrophilic

k4

Structure of a Soap Molecu

Cleansing Action of Soaps :

— Most dirt is oily in nat
is surrounde i f water. This result in formation of a radial structure called

micelles

01l
droplet
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— An emulsion is thus formed by soap molecule. The cloth needs to be mechanically agitated to

remove the dirt particles from the cloth.

— Scum : The magnesium and calcium salts present in hard water reacts with soap molecule to
form insoluble products called scum, thus obstructing the cleansing action. Use of
detergents overcome this problem as the detergent molecule prevents the formation of
insoluble product and thus clothes get cleaned. :

IMPORTANT QUESTIONS

Q: Why does Ethanoic acid called glacial acetic acid? (Imp
Ans. On cooling, pure Ethanoic acid is frozen to fog '
called glacial acetic acid.

y look like glaciers, so it is

Q: Why is the conversion of ethanol to ethanoic aci on reaction? (Imp.)
Ans. When ethanol is oxidized, hydroge emoved fr olecule and oxygen is added so
as to form ethanoic acid. Thus, conversio ol into acetic acid is an oxidation reaction.

Q: A mixture of ethyne and oxyggn is burnt f&,welding. Can you tell why a mixture of
ethyne and air is not used*
Ans. Ethyne has only tw&
with a sooty flame,

Thus, pure oxygen

7l two carbon atoms in its molecule. It burns in air
air is insufficient to burn the carbon completely.
etely burns carbon and hydrogen and produces a very

hot flame.
Q: Why anol to Ethanoic acid considered an oxidation reaction?
Ans. Con to Ethanoic acid is considered an oxidation reaction since it involves:

Justify
Answer: it is unsaturated compound. Unsaturated compound have low percentage of hydrogen
so incomplete combustion takes palace and produce sooty flame.

Q. (a) Differentiate between saturated and unsaturated hydrocarbons. Write any tow points of
difference.
(b) Why are carbon compounds (i) poor conductors of electricity (ii) have low melting and
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boiling points?

(c) Name the simplest hydrocarbon and write its formula
Ans: (a) Compounds of carbon, which are linked by only single bonds between the carbon
atoms are called saturated compounds. Compounds of carbon having double or triple bonds
between their carbon atoms are called unsaturated compounds.

Saturated hydrocarbons will generally give a clean flame without soot while unsaturated carbon
compounds will give a yellow flame with lots of black smoke and soot on combustion.

(b)(i) carbon compounds are poor conductors of electricity because they do né
electrons or an overall electric charge

(i) Carbon compounds have low melting and boiling points this is becay
intermolecular forces break down easily.

(iii) The simplest hydrocarbon is methane CH4

Q. (a) Explain with the help of chemical equation the follow Ty . of carbon compounds-
(i) Combustion (ii) Oxidation :
(b) How do saturated and unsaturated hydrocarbons can
combustion? :
(c) What are oxidizing agents ?
Ans: (i) carbon compounds burns in oxygen to giv j e along with the release of
heat and light. .
For example : C+ 02 - CO2 + heat an CH4 + 02™5%02 + H20 + heat and light
CH3CH20H + 02 - CO2 + H20 +
(i) Carbon compounds easily oxd 3
Alkaline potassium permangandii idifiedggotassium dichromate. For example : alcohols are
converted to carboxylic aci '
CH3 — CH20H

Alkaline KMnQO 4
?977

4ill generally give a clean flame without soot while unsaturated
7ellow flame with lots of black smoke and soot on combustion.
oxygen to others substance is called oxidising agents.

(b) Saturated
carbon ¢

(c).
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CARBON AND ITS COMPOUNDS IN BRIEF

— Carbon is a versatile non-metal.

— Carbon atom like atoms of other non-metals like oxygen, nj;

chlorine shares electrons.

— Carbon forms large number of compounds due to ca

ule gives rise to isomerism.

— In a hydrocarbon, a het e the hydrogen atom and imparts it

chemical properties

is another important compound. It combines with ethanol to form
elling esters.
— Soaps and detergents are used as cleansing agents. Detergents efficiently

cleanses with soft and hard water.
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NOTES
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