pressure :

Mausam, (1981), 32, 2, 206-208

~ Lettets to the Editor

532.6:551.576.11

' A NOTE ON THE EFFECT OF CURVATURE
 ON SURFACE TENSION AND POSSIBLE

APPLICATION TO CLOUD PHYSICS

The well known Kelvin’s formula gives the
effect of the curvature of a droplet on the ‘'vapour

h}:sz/p,,Rrr o

(-]

,where, oy is the surface tension or the spe-
cific surface energy of the liquid-vapour interface,

pr, the density of the liquid, p is the pressure

of vapour over the surface of the droplet of radius,
I, Po, is ths equilibrium vapour pressure at tem-

perature 7, R the universal gas constant and M ~

the molecula.r weight of theliquid. Inthe aboveex-

- pression the saturation ratio S =p/p,, becomes

a function of 7 and r assuming that ﬂ'}ﬁy and
pr are mdependent of r.

Recently Na.vascues (1979) has dlscussed the
eﬁ‘ect of variation of curyature on the surface

tension. He gives the following table for the varia-
tion of surface tepsion of water w1th change in
radius.

rm) 00 10 105 10 10~
#rio, 1 0.9996 0.9  0.9681 0.7174

From this data. we observe that, for drops of radii

greater than 10~5 cm, there is negligible -

reduction of surface tension as compared to the
~value of ¢, . But intherange r=10—"7 to
105 cm there is.a. mgmﬁcant reductlon

Usmg these va.lues nf surfa.ce tension or dlﬁ‘erent :

radii, the I{ﬁ:lvn;1 s fofx:mu}a hz;.s ;mn l;lsed to
tecomputet ev ue of S ==pp in" the range
of r=10~7 1075 om. ~ The modified
et of S - ara s]mwn in the graph along with
ues of S wi haconsta.nt value of surface tension as
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‘ mvestxgatad the problem of growth of
aqueous salt solution in an environment
air. The rclatxonshlp obtamed by hma

:rewntﬁen as :
i i AB
| ~1‘?§;=1+,7f‘.;3 .
where, : e
2ﬂf[f"m’ . id‘B i SI'MSM
LRT ch 4#,@3#
where,

the third term indicates lowering of vapon
- this equation Kohler drew gra

uls the‘ No of mns of the dlsso et s&lt,,
mg is the mass of dxssolved ‘sa.lt . -
Ms is the molecula.r welght of the sal

M is the malecular welght of wat

The second term indicates increase in th- 5
brium vapour pressure of a drop of radi ~

sure dué to the presence of dissol

existence of critical radius beyond which the
dzoplets would gmw The present ﬁndmg
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that the droplets in the region of radius between
10-7 cm and 10— cm would require lower
saturation ratio than expected by the above equa-
tion. Natural aerosols have also a high concen-
tration in this range of size (Mason). Thus it is
quite possible that condensation nuclei of much
smaller radii are actually activated in the atmos-
phere that hitherto believed due to lowering of the
saturation ratio as result of the recent findings

Meteorological Office, Pune
29 August 1980

on the dependence of surface tension on the cur-
vature of the droplet. "

Author’s thanks are due to Dr. U. S. De for
valuable discussions. -
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