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- TRy ed t0 8 torsion bal-
.w;;_aﬁ:hﬁquid whose sur:[ace

s {Fl_g- red is taken in a
1s raised under the plate
qntil the bettom edge of the plate just
comes in contact with the surface of the
liquia. When the plate touches the sur-
face, the surface forces will drag the
plate downwards and this force exerted
around the perimeter of the plate 15
measured by the rotation of the torsion
wire required to restore the plate to its
original position (i.e. when the edge of
the plate is coincident with the plane of

the free hauid surface).

If the liquid completely Wets the
;i.ﬁe.ﬂwﬁraegxeded in terms of

weight is given by
W=2L+ Ty

e A2 .. (15)
AL+ T)

{

9.5, Ring detachment metl
Nuoy Ring Tensiometer)

The printlplv involved in Du Nyg,
tensiometer 18 that the force needed y,
lift a wire ring from the surface or b
tween two immiscible liquids is propor.
tional to the surface or interfacial tep,
sion respectively.

The apparatus 1s also called Top.
sion balance 0OF Du Nuoy's balance whigh
i« shown 1n Fig. 35.

A platinum wire ring of about foy
centimeter in eircumference is  sus
pended from the loop attached to a scal:
through a torsion wire. The liquid i
taken in the pan and the position of the
pan is adjusted so that ring just touches
the surface of the liquid. The torsion o
the wire is increased gradually so tha
the ring just detaches from the surfac
of the liquid. The force required (to de-
tach) is read in dynes on the graduated
disc which is directly proportional to the
surface tension

P=w =2n(r; + ro)y
P . 18
2'-"[(!"1 + TE‘}
where P is the pull exerted through 1
sion wire on the ring and 1s read on
5“5}31. where w= force in term
weight and r; and rp are inner and
outer radii of the ring
_ Introducing a correction e
(e.f), the equation becomes
' i
2ﬂ{r1 + r 2] mﬁ
: ch“ radius of the wiré 168
and that r, = r, d

or y=

(1
x ¢.f.

"|F=

"f =£' x {".'.f-
4nr

|







The apparatus
own in Fig- 31.

I"'
The stopeock 15 gpened : e mg-l
cury 18 allowed 10 drop do rom s
reservoir slowly ill the ?ubbl;a;] co [-
g sapillary . .
out from the wider CRI e g

pressure require

maximur oter. The appara

noted from {he manom |
tus is reset and the stopeock of capillary

B is closed sO that bubbles will form
only from the <maller (thinner) capil-
lanr The pressure is noted. The expetl-
ment 18 repeated. The difference be-
tween these pressures will give the
value of P. Substituting these values 1n
the formula, the curface tension 18 ob-
tained.
23. Drop Method

When a liquid 18 allowed to fall
through a capillary tube, it forms a drop
which increases in size and detaches
from the tip of the tube when the
weight of the drop of the liguid just

equals the total surface tension at the

circumference of the tube (Fig, 32}

Fig. 32. Formation of a drop from lhe. tip of
caplliary tube

Expressing mathematically

w = 2nry o (12)

where w = weight of one drop of the

liquid

.

r= radius of the capillary \
= surface tension of the liquid.

“water. For this, the 1iqui

7
Determination of g, ]
Surfy.;
can be andertaken in two v, '
n dJ‘“P FIPEt‘t'e {btalﬂgmnmp:h Ty Y
.
1. Drop weilght methed :
2. Drop count method

Drop weight method

The stalag-
mometer (Fig CEY
f a glass
i bulb
app‘]‘ﬂﬁi*
mid-

.

congists ©
tube with
hlown
mately 1n the
4ls’ of " the tuoe.
There:  are « W9
markings A and B
as shown iD the
figure. The tip of
the stalagmometer
is capillary.

The given lig-
aid is sucked into
the drop pipeite
upto the marking
A. Then the liquid
is allowed to drop
slowly from the tip
of the pipette.
Twenty to thirty
drops are collected
from the pipette
kept vertically into
a clean tarred
beaker and the
weight of one drop
of the liqud 1is
found out (w). The surface

liquid is, then given by
w = 2mry

gl %

= onr

It is usual to repo'-

face tension of a liquid W

in the pipette. The weighi
of the the liquid (w)) 18



