CAPILLARITY

Capillarity is defined as a phenomenon of rise or
fall of a liquid surface in a small tube relative to
the adjacent general level of liguid when the
tube is held vertically in the liquid. The rise of
liquid surface is known as capillary rise, while
the fall of the liquid surface is known as capillary
depression.



EXPRESSION FOR CAPILLARY RISE:

Consider a glass tube of small diameter‘d’ opened at
both ends and is inserted in a liquid; the liquid will rise
in the tube above the level of the liquid outside the
tube.

Let ‘h’ be the height of the liquid in the tube. Under a
state of equilibrium, the weight of the liquid of height
‘h” is balanced by the force at the surface of the liquid
in the tube. But, the force at the surface of the liquid in
the tube is due to surface tension.

Let o = surface tension of liquid
© = Angle of contact between the liquid and glass tube



h=40/(p*xgxd)




The weight of the liquid of height ‘h’ in the tube
= (area of the tube x h) prg=“.:lﬁxh><p X g
Where ‘p’ 1s the density of the liquid.
The vertical component of the surface tensile force = (6 crcumference) x cos8 =6 x md x cos6
- ) ~ _¢md cos® _ 4ccos O
For equilibrum, * d” X h X p X g=6 7d cos6, h = = .
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The value of © is equal to ‘0’ between water and clean glass tube, thencos®=1, h = bxgxd



If the glass tube 1s dipped 1n mercury, the Level of mercury in the tube will be lower than the
general level of the outside liquid.
Let, h = height of the depression in the tube. Then, mn equilibrium, two forces are acting on the
mercury inside the tube. First one 1s due to the surface tension acting in the downward direction =
¢ Xmd X cos 0
The second force 1s due to hydrostatic force acting upward and 1s equal to intensity of pressure at a

depth ‘h” x area = p x "%l = pgh ndzz(p=pgh),
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(The value of © for glass and mercury 1289




