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Ams. Van der Waal bonding. The atoms of inert gases like those of He and Argon are
spherically svmmetrical and have no valence electron, as their outermost electron orbits are
completely filled. They are, therefore, incapable of forming any bond. Also certain organic
molecules like CH, and molecules containing atoms of halogens, oxygen, nitrogen, sulphur,
phosphorous have the bonding capacity of all constituent atoms satisfied and the outer orbits of all
thes= ztoms in the molecules attain inert gas configuration. However, these molecules condense to
liguid znd solid state with a decrease of energy. To explain this, Van der Waal suggested some type
of anractive force between these molecules and atoms of inert gases. These are weak attractive
forces which become relatively stronger in the liquid or solid states. The Van der Waal attraction
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: f which /1,0 mole,

. 3 4 attractive force
To explain the mechanism of these weak attract ool -+ oment O
L.e., those molecules which have a permanent clu.tngund e &
- . ; Aro
example. In /4,0, the concentration of electrons ar

tom makes that eng
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g ; are. Such molecules tend
: > yen atoms ar
e Semegatys than B fand e leAde S e adjacent 1O each other becayg, .
themselves with ends having opposite kind of charg

in Fi 4.
~ ; . shown in Fig. 3.
orientation the molecules strongly attract each other as sh : PR L i
Let us next consider a polar a polar mgly,

|

as shown in Fig. 3.5. The electric ﬁeld of the p~14 Moleg

@ causes a separation of charge in the Ot’h” (non-pg,

Polar Non-polar  molecule so tha? the' positive chgrge lies nearer 1o the Nega
molecule molecule end, thus resulting in an attractive force.

Fig. 3.5 Even two non-polar molecules can attract each oy,

the above process. Suppose two non-polar molecules are extremely clos_e to each other. The py
and the electrons of these atoms are in ceaseless motion. It may be imagined that the electron g,
may be concentrated at one end of the atom or molecule at a certain moment and a frachion g
second later, it may be located at the other end of the atom or molecule. This instantans
concentration of the electron cloud sets up a temporary dipole called the instantaneoms dipole. Ty
energy of the system is decreased by an attractive interaction between two such instantanc
dipoles. The dipole in atom 4 induces a similar dipole in the adjacent atom B as shown in Fip.3
and the electron cloud shifts to the other side, pulling back the electron cloud in B. These tempoe
dipoles, both oriented in the same direction, lead to an attractive force between the atoms!
mol-ecul-es. These forces arise frqm the_ fact that the electrons in adjacent atoms or moleculs
9s0111apng to prpducc? fluctuating dipoles which produce .
immediate attraction with the decrease of cnergy of the system.
Thus Van der Waal forces are caused by diPOIC-dipole and
dipole-induced dipole interaction. These forces depend u
the following factors: pon

(i) Number of electrons present iy the moj

Fig. 3.0

number of electrons in a molecule. torces Increase with the incres
(i) Molecular size. The larger the molec ' ‘

. . ular o) : N

is the Van der Waal interactiop S Breater will be the surface area and "
(iii) Effect of pressure. If the

in a stronger attraction,
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Van der Waal bonds are the

feater is Van der Waal force
force between the molecules or (he
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RIS very weak force as Van de
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attraction between Mo molecules a distance # apart is proportional to 7 ' AS sugl\ It is significant
only for molecules ¥y close together. This is a short range force falling rapidly as the atoms
s;‘r‘:l.":!“‘ Because of this Short range, weak f("‘(‘t’." Van der Waal bond s very weak.

Physical characteristics of inert gas crystals. [nert gas crystals have Van der Waal bonding.

Their charactensalion are:
(1) As Van der Waal force is weak, the inert gas Crystals have low meltlng and low bO”lng

polms.

(i) The In
(i) Van der Waal forces in inert gas ¢
tension, viscosity, cohesion, adhesion etc.

() Due to Van der Waal forces, there is alwa
a real gas and that of an ideal gas.

(v) The inert gas crystals usually adopt cubic close packed fcc structure except He® and /He'

These crystals are insulators and are transparent to electromagnetic radiation down to

ultraviolet range.
(vi) The inert gas crystals are brittle and lack strength.

(vi) The inert gas crystals have very high ionisation energy.

ert gas crystals change their state easily with a small amount of thermal energy.
rystals give rise to properties like friction, surface

ys a difference between the pressure exerted by
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