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1 Partial molar volumes of a binary mixture

The molar volume of a binary liquid mixture at constant temperature and
pressure is in general given by

v = x1v1 + x2v2, (1)

On the other hand, the molar volume of a volumetrically ideal binary mixture
is

v =
M

ρ
=
x1M1

ρ
+
x2M2

ρ
= x1v

0
1 + x2v

0
2 , (2)

where M and Mi are the molar mass of the mixture and its components.
In a volumetrically non-ideal mixture, the total volume is not the weighted

sum of the pure component volumes v0i and the partial molar volumes vi depend
on mixture composition such that they can be smaller or larger than v0i due to
volumetric contraction or dilatation.

Considering Eq. (1) under isothermal-isobaric conditions leads to

dv = x1dv1 + v1dx1 + x2dv2 + v2dx2. (3)

The Gibbs-Duhem equation yields x1dv1 + x2dv2 = 0 so that

dv = v1dx1 + v2dx2. (4)

From the closure x1 +x2 = 1, it follows that dx1 = −dx2. Substituting this into
Eq. (4) yields dv = v1dx1 − v2dx1 and

dv

dx1
= v1 − v2 = v1 −

v − x1v1
x2

, (5)
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considering Eq. (1). Finally,

v1 = v + (1 − x1)
dv

dx1
. (6)

Accordingly, the values of v1 and v2 obviously depend on mixture composition.

2 Examined compositions

Figure 1: Compositions in terms of mole fractions at which their diffusion co-
efficients were measured : (a) THN – IBB – nC12; (b) cyclohexane – toluene –
methanol; (c) water – ethanol – TEG.

3 Tabular data for examined mixtures
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C., Köhler, W., Shevtsova V. Investigation of Fickian diffusion in the ternary
mixtures of waterethanoltriethylene glycol and its binary pairs, Phys. Chem.
Chem. Phys., 17, pp. 27713-27725 (2015).

7


