L12 Mixture properties




Mixtures

Pure A Pure B Mix

O

In Mixture,
X,=0.2
Xg=0.8

n (mol) 100 400 500
V (m3) 400 400 ?
v(m3/mol) 4 1 ?/500




Volume of an ideal mixture

* Videal = XaVa + xpvp = 1.6
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Volume of a real mixture

Excess volume
{ VE =VieaVideal
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Excess volume for ethanol/water

Excess Volume
Mixture of Ethanol and Water T=25 °C

Excess volume VA=
i VE =VieaVideal

Excess Volume [cm®mol]
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Partial Molar Volume V

oV
* Vo= (50)
Ona/ T png

* The volume change of a mixture when
one mole of A added to the mixture.

 T. P, number of other molecules are
constant. (only number of A molecule is
change)




Partial Molar Volume
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Partial Molar Volume varies with

composition

_ dv Xp dv
VB=v—xAd—xA VA=U+(1_XA)
XA
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Water/Ethanol Mixture.

* 1 mole of water mixed
with 9 moles of ethanol

* mole fraction of ethanol=?

 partial molar volume
— for ethanol=?
— for water=?

Molar volume of mixture =?
* an excess volume=?
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Partial molar volume of water, V(H.O)/(cm® mol™)
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Water/Ethanol Mixture
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vg =18 cm3/ma

Videar = NaVy + npvp
= 540

Videal = XaV4 + XpVp

Va4 =58 cm3/mol
~ VA

xAVA + xBVB
= 53.7
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Partial Molar Volume

* For a pure substance,

*v=f(T,P)

e dv = (Z—;’,)P dT + (Z—Z)T dpP

* For a mixture with m species,
e |/ = f(T,P,nl,nz,ng, ,nm)

(a"> dT+<aV> dP+<aV> d
= | — — Y nl
oT Pn opP Tn ony TP, Ny N3y




Partial Molar Volume

s av = (), 4+ (), 2+ 2 (5

* If we define partial molar volume
_ oV
7= (5)
ni T:P:nj;ti

. dV = (av)m dT (aV)T’n dP + Y™ 7, dn,

dni
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Thermodynamic properties of mixture

« At constantT, P,
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Ex 6.8

* HYSYS
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Ex 6.11

1atm, 25C

C1:C2 (5:5), PR
C1:C4 (5:5), PR
Ar:Ne (5:5), PR
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5.76
5.73
5.76

5.762
5.762
5.762
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