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Polarity of bond

A covalent bond setup by sharining of electrons between two atoms. It

is further classified as polar or nonpolar depending upongthe fact

wether the electron pair is shared equally or unequally between the

atoms.

Bond

Polar bond

Nonpolar bond

The distribution of the bonding
electrons is unequal between
the two atom/nuclei known as
polarbond( due to the higher
electronegativity)
F>O>N>CI>Br>C>H
HF,NO,CO

The distribution ofithe bonding
electyronssis,equal between the
twofatom,known as non polar
bond

N2,02,H2,F2,CI2,12,Br2
home. diatomic molecules are
nenpolar

Dipole moment
* The asymmetrical distribution of electron clouds between two atoms
involved in a chemical bond due to the difference in electronegativities
of the two atoms concerned or due to another external influence is
known as polarization. -
Example :

+ S

* The product of the charge (8) present on individual atoms in such a
molecule and the length of the bond between the atoms is called the
dipole moment (1 = § x r) of the bond. In polyatomic molecules, the
dipole moment is considered for each bond. Their resultant is taken as

the dipole moment of the molecule.
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[A.AravinthanBsc(Hons)Spl.Chem.] Page 1




* The resultant of the dipole moments of all the N- H bonds gives the dipole

moment of the NH; molecule. * For some symmetric molecules the dipole

moment is zero.
Example:
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Dipole moment

M= 0 non polar molecules
All diatomic homogenus
molecules

# Reqularshape molecules with
same surrounding elements.
linear

Trigonal pyramid
Tetrahedral

Trigonal pyramid
Octrahedral

Squareplanner
Pentagonalbipyramid

pt o poloarmolecules

All diatomic heterogenousn
molecules
HF,HBr,HCI,NO,CO

Requllar shape/molécules'with
different surrounding element
BeCIF,CHCI3,PEI,Br,SF5CI
Irreqular shiape molecules with
lonepairs

Bent, Trigonal pyramid, seesaw

H\ M

H/C= C\ H

H\ Ll

CI/:= C \H

1. Which one afthe following molecules will not be polar?

1. NH3 2. HCI 3.C02 4.502 5.H2S

2. Which one of the following exhibits the strongest inter-molecular attrction?
1.NH32.PH3 3.SiH4 4.GeH4 5. AsH3

3. Which one of the following exhibits the weakest inter-molecular attrction?
1. NH3 2. H2S 3.CH4 4.CH3CI5.HI

4. . Which one of the following exhibits the weakest inter-molecular attrction?
1. NH3 2. H2S 3.PH3 4.CH3CI5.HI

5. Which one of the following molecules is most polar?

1. NH3 2. H20 3.H2Te 4.CF4 5.H2S
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6.Which one of the following molecules is least dipolarnature?

1. H2S 2. PH3 3.AsH3 4.H2S 5.BF3

7. . Which one of the following molecules is nonpolar?

1.BeCl2 2.NH3 3.CO 4.H20 5.CHCI3

8. Which one of the following molecules compounds has the largest dipole
moment?

1. CisCICH=CHCI 2.CO2 3.Cl2C=CCI2 4.CCl4
5. Trans CICH=CHCI

9. . Which one of the following molecules compounds has the largest dipole
moment?

1.CisCHCI=CHCI 2.TrasnsCHCI=CHCI 3.CCI2=CCI2
4.CCIBr=CCIBr 5.CisCIBrC=CcCIBr

10. Which one of the following molecules compounds has,the,Jargest dipole
moment?

1.03 2.NH3 3.NO2+ 4.AICI3'5.Cl4>

11.. Which one of the following molecules is nonpalar?

(1) SF»(2) PCI,F  (3) SF, (4) PCl3 (5) SF

Polarization-Polarizing power of a cation and polarizability of an anion

o When an tdeal tonie compound 1s considered, the anion and cation which are
its components are regarded as existing m the form of regular solid spheres.

But dependimg on the nature of the cation and the anton which are the constituents
of the tontc compound, the catton attracts the electron cloud (polanizing power
of the cation) of the anion and at the same time repels the nucleus thus distorting
or polarizig the anion and as a result distortion occurs m the electron cloud
of the anton (polarizability and tendency to undergo polarization). If the degree
of polarzation 1s msignificant the bond rematns tonic whereas if tt significant electron
cloud will be pulled towards the cation resulting m a considerable degree of covalent
character.
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Foxarmpls : Corplete iomic bond @ @
Dhstorfion @ @ Inerease mpolanmiion
@ of the anion
Y

Showing Covzlent charaetar to 2
considerakle extent.
o Cafion: Smaller in size
H.ighl}'thaIgEdJ- Polanzing power iz kigh.
or both

- bl chareed Polarizabality 1z high (Tends to
m diztort or polznize)

Larzer m size JL

BEamplas -
In AgF AgCl ApBrand Agl the ionie propertias vary as follows
AgF > Az(l = AgBr » Agl
Whan the zmon bacommes larzer the polaneahility mereazes with tharemulfnz mereazs
of covalant charzotar.
Cel = KI = Wal = Ll
When the cztion beromes amallar tha polan=ing power mereazas wath the resnling
inereaze of covalent character
MCO, —— MD + CQ,
Braakang up of the C'f"-; eroup mto OF and 0, is mfluenced by the polanzing
powar of the AT 1on. The polanzing powsr of the cations i Group [T vanes
1 the order, Beshiz=Ca. Therefore the thermal decomposifion temperatures of
group two carbomates vary m the erder BeCO = MzCO < CaCO.
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