sat )

P = Y1P+Y2P = X17/1P1 +X27/2P2

|\/|Od|fled Raoult's L aw

| P=yP+y,P = leiat Zpgat
T Raoult's Law
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X2-|Oropano|, yz_propa%l

2-propanol + water, 30°C
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Gibbs-Duhem Equation

— —SdT'I'\_/dP—andﬂl andﬂl — OatconstantT,P
i i

Sndy = 0, ¥ndy = RTYndiny = 0

i i i
Jl Jl

xl( n7/1> +x2( n7/2> = O vinary at fixed T and P
X% /1.p X% /1,p




Relations Between Various Excess Properties

HE=UE+PVE GE=HE-TS5 AF=UF-TS"

c aE

&, (), -2

( ) = VF; @;) = Vi for P° = Py gem
(Bln _ _|-|é

RT



Henry's Law

£is _ h o _—
HenrysLaw 12 — X221 15" = h,
|deal Solution, e
o _
Redl f,” =1,
- Solution\ f. =~ (satpsat
f, 2= Q777"
common for liquid
oo f,=@,P
o R 2= 92
7« LewisRandall Lis _ common for vapor
7 Ided Solution, T2 = %of; P
0 Xo OF Yo 1
hl = 7iaofi
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Iny" = Iny; —Iny>

Margules, one parameter

Ny, = App(X3)

Henry’s Law on the molal activity scale

fi = xvy h = my/(Ky) x = mx,0.001M,,




Osmotic Pressure

(T, P, pure) + RTInaW + \_/W(H)
- o
AT, P, pure) - MIXIRG 4\ (T, P, pure) + RTlna,
(a) (b)
RT
Vw

McMillan-Mayer framework

RTInay,, = —-RTV,,([C] + BZ(T)[C]Z + B3(T)[C]3 T

L - ™ 148,(T)C +By(T)C2+
_F\;'_I'_I\/lwi( )G +B3(NHCr+...)

C; the solute mass density (in units of grams/(volume of solution))

W' W+C

10
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