Osmotic pressure .

Consider a dilute solution. It consists of a sol-

vent (e.g. water) and a solute (e.g. sugar). Sys- B

tem A (pure solvent) is separated from system h

B (solution) by a membrane that is permeable Wi'_ter

to the solvent only. At thermal equilibrium, this sugar

causes an excess pressure in system B, which is A e

called osmotic pressure. water \/\ membrane

System A: pressure pg, concentrations rg =0, xw = 1.
System B: pressure p = py + m, concentrations xrg =1 — oy < 1.

Observed osmotic pressure: m = pggh, where pp is the mass density of B.

The osmotic pressure is a consequence of the requirement that the solvent
on either side of the membrane must be in chemical equilibrium:

MW(T,Z?, xw) = MW(T> Po, 1)-

(1) Effect of solute concentration on chemical potential:

Auw = pw (T, p,zw) — pw (T, p,1) = RT' lnxy = RT In(1 — xg) ~ —RTxg.
(2) Effect of pressure on chemical potential: (use ny = nxw, ng = nxg)
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At thermal equilibrium: Apy, + Apyy/ =0 = — — RT'zg = 0.
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Van’t Hoft’s law for osmotic pressure: m = .

Vv



