Problem 14-14 Kelvin equation — concave surface

The equilibrium solubility of an organic liquid in water at 30°C is 1.7 mmol dm>. The solute does
not dissociate on dissolving. The solubility will be higher if the organic liquid will be dispersed in
water in the form of tiny droplets. What should be the diameter of the droplets to increase the solu-
bility at least by 1.5 %? The density of the organic liquid is p = 0.957 g cm™, its molar mass 118
g mol ™, and interfacial tension between aqueous and organic phases is 35 mN m ™.

[d =0.46 um]
Solution:

C.o = 1.7 mmol dm

vav=35mNm*=0035Nm*

Ma = 118 g mol™* = 0.118 kg mol*

oa=0.957gcm =957 kgm™

T=303.15K

The increase of solubility by 1.5 % means: |c; =C..-1.015 , ¢/ /c,. =1.015
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Drop diameter : d =0.46 pum



