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The nwpe of bonding resulti A
p L :”;‘fl'r:q Eafh’::ultmgf.rom sharing of one or more electrons by the atoms is known
ri CO-VEBECHE LA . 1 3 2 .
e S E »ar el c;“g‘ participating in a covalent bond contributes an electron to the bond
god XS ed Dy both the atoms, rather than being virtually the exclusive property

of &‘ff_:‘f t?’t;ms asthm ]olmc bond,. The sharing takes place in such a way that an electron with spirn
Wl ““;‘m an‘o ier electron with spin down, if that electron can occupy the state in accordance
“:: I a,u]} s exciusion Pl'lnmpl_e. In other words, we can say that attractive potential V, arises due
10 the pairing of electron_s with anti-parallel spins and the repulsive potential V, arises due 10
-izcons with parallel spin. The covalent bonding is also known as shared electron pair bonding.
The simplest example of electron sharing is the hydrogen molecule. When two hydrogen atoms
-ame close to each other, each of the two electrons is attracted by both nuclei. If the electrons have
s=ni-paraliel spins, they are capable of moving about both the nuclei and this movement results in
¢ increase of density of electron cloud in the space between the nuclei and the electron clouds of
¢ rwo overlap and coalesce to form a sort of dumb-bell shaped molecular orbit with the two nuclei
s 2 certzin distance and two electrons with anti-parallel spins moving about in this orbit. The
negatively charged region of high electron density, in between the positively
charged nuclei, draws them closer and the potential energy of the system is
lowered 10 its minimum, resulting into a stable structure. The separation of
the two protons in the stable position, is of.thé order of 0.74 A and the ,
binding energy is of the order of 4.5 eV. 3t 36 03 ' Fig. 3.10
Examples. Purely covalent ‘crystals are r‘elétivgly few in number. Familiar examples are
diamond (carbon), silicon, germanium, SiC. The covalent bond in carbon, formed by sharing of
electrons is shown in Fig. 3.11.

Gl ca

Scanned with CamScanner




kL

es of covalent bonding. The My

properth O rystals &7¢

pmpcrﬁc': of covalen

indi {
£ individual cou
ad\: Up o ‘—0“%

m
v olecular forces,

.se substances are
[hese 4 e

molecules with wea

. 8 u
insoluble in grae !
Fig. 3.11 These substances are g‘f“c"‘ny ocq\

liquids but soluble in ether and benzene ({3 ' S diamond.
(iii) Covalent crystals are very hard since the bond |.s vcry :j
() Their dielectric constant is independent of applic? ’ncl d ¢ 10 their directional natyr,
(v) They generally exhibit structural and space isornen’sm u _ miond 158 548 M
(vi) The conductivity of covalent crystal varies over & w@e rar;g .cy-tiﬂ is 2ImOSt 2 condy
whereas germanium and silicon are semi-conductor and gf

The conductivity also increases with temperature.
v ol ty . - wnenlec are He. Ar and CHA'
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