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\ What is a
: Chemical
Bond?

Topics For Today



Why do some
atoms combine
while certain
others do not?

Why does
definite number
of various atoms

constitute a
particular

molecule? f

P



Why do
molecules have
definite shape?

What is the
nature of the
force that exists
between combining
atoms?
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Chemical Bond
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........................... Bond %

| Attractive force which holds various
constituents such as atoms, ions, etc., together




T Why Chemical Bond forms? v

Bonding is a way of reducing the energ;f\
of a system to attain stability\
S




Potential energy (kJ/mol) —

Potential Energy Curve




@3 When_.two atoms combine to form a molecule,

)
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&L energy is released

b) energy is absorbed
C) energy is neither released nor absorbed

d) energy is either released or absorbed
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Types of Bonds

\

R US



Chemic

/

P ¥
\\

S

P



lonic bond or Electrovalent bond
N

Electrostatic force of attraction between

oppositely charged ions
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" lonic Bond or Electrovalent Bond £
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Formed by sharing of a pairs of electrons

H Cmg\cv}wov o= I fm==-=---- { shared pair of electrons ]
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...................... lent Bond %

[ Formed by sharing of two electrons }
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...................... alent Bond %

[ Formed by sharing of four electrons }
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;}g [ Formed by sharing of six electrons }
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Coordinate Bond

XX, deebdw ..........................

A bond in which the shared pair of electrons originate
from one atom and none from the other
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Electrostatic force of attraction between a
R
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metal kernel and a valence electron
R
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Electrostatic force of attraction between a
metal kernel and a valence electron

%
- Kernel 57 Nucleus plus \[
the inner electrons

 f Valence

S~—__ \'%_,
— electrons
\

Mobile or free electrons
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To attain stable electronic configuration
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Elements lose or gain electron(s) in order to
have an octet in their valence shell




lonic Bond or Electrovalent Bond

Electropositive atom ———  Electronegative atom
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lonic compounds exist as crystals
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Highly ordered 3-D held together by
arrangement of electrostatic
cations and anions attractions
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@ The crystal lattice of]glectrovalent)compound Is composed of: %'
= 7 ,
Teonr C

a) Atoms T

b) Molecules

\\C)Oppositely charged ions

d) Both molecules and ions



Electrovalency
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Number of electrons lost or gained in formation of ionic solid

Ns — NS+ e -

Mg — MG 8
1 = i °



Electrovalency

Example:

Na- :f.flz —> Na’ ::c:lz_
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Electrovalency
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Electrovalency 4
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@ Element A has three electrons in its outermost orbit and B has £
six electrons in its outermost orbit. The formula of the

compound will be: —9
P érz g
\a) A,B, 3><9—
\ P))_&g
b) A,B, ==
c) AB



y Favorable conditions for (

formation of lonic Bond
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Favorable conditions for formation of lonic Bond m




lonic bond is formed between
metal and a non metal
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Low I.E.

Na (g) — Na*(g) + e (9)




..................... .. in Enthalpy m

High | A H |

Cl(g) +e= — CI(g)




Energy required to
completely separate

NaCl (s)_, Na*(g) + CI-(g)
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Lattice diss
energy

Lattice fo
energy
:
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Energy
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For stable ionic Compound




Na (g) — Na'(g) + e |.LE. =+ 495 kJ/mol

Cligj+e — CI(qg) A H = -348.7 kJ/mol

Lattice enthalpy of NaCl = 788 kJ/mol




The magnitude of the lattice energy of a solid increases |f: '%

a) theions are large
b) the ions are small
c) the ions are of equal size

d) charges of the ions are small



Properties of lonic compounds
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_ Properties of lonic compounds v

Physical State : Generally Solid

High M.P. & B.P. : Strong
electrostatic force of attraction

Hard & Brittle

Rigid & non directional D



| Properties of lonic compounds £

Soluble in polar solvent

Conduct electricity in aqueous
& molten state



An ionic compound A*B" is most likely to be formed when: 2

a) the l.LE. of Ais high and E.A. of B is low
b) the LLE. of Ais low and E.A. of B is high
c) both ILE. of A and E.A. of B are high

d) both LLE. of A and E.A. of B are low



Which combination will give the strongest ionic bond?

a) Na™ and CI
b) Mg?" and CI-
c) Na* and O%

d) Mg?* and O#
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@) Lattice energy of an ionic compound depends upon:

a) Charge on theion only
b) Size of the ion only
c) Packing of the ion only

d) Charge and size of the ion



Element X is strongly electropositive and Y is strongly %
electronegative. Both are univalent. Then the formula of the
compound formed would be:

a) XYY~

d X—Y 335
\ A,
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