Problem 14-07 Capillary elevation and depression, contact angle

The liquid A with the surface tension ya = 28 mN m* and density pa = 1.16 g cm 2, climbs in a
glass capillary of the inner diameter of 0.04 mm up to the height of 92 mm above the level of the

liquid in a broad tube.

(a) Calculate the contact angle of the liquid A on glass.

(b) A small amount of another liquid, B, with the same surface tension and density, forms on a flat
glass plate a drop with the contact angle &g = 100.4°. How will this liquid behave in a vertical
glass capillary — will it exhibit an elevation or a depression? Calculate it.

Solution:

ha=92 mm=0.092 m

7a= =28 MmN m*'=0.028Nm*
pa=pe=116gcm=>=1160 kgm
®R=0.04/2mm=2-10"m

0s = 100.4°

() cosfp = h/;gﬁ =

0.092-1160-9.81-2-10-°

2-0.028
On = 68°

=0.3739

(b) h = 2ycos@ 2-0.028-cos100.4

pUR  1171.9.81-2.10-5

=-0.044 m=—-44 mm

[(@) Oa = 68°; (b) deprese hg = —44 mm]




