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The excess enthalpy H,, is important in order to understand the mixed state of fluids and intermolecular
interaction. The behaviors of A", of a binary mixture in the liquid state, near the critical points and gas state are quite
different each other. In this article, the characteristics of the behaviors of HS,, in each state are summarized briefly, and
the cause of the difference in each characteristic is discussed in terms of the difference of the main factor of
intermolecular interactions affecting the behavior of H®,. At first, the behaviors of H*,, of binary mixtures containing
aromatic or alcoholic molecular are described. The influences of the m-7 interaction and the hydrogen bond on HE,, are
discussed over a wide range of temperature and pressure in the liquid state. Next, the specific behavior of H,, at near
the critical points are discussed with respect to the relation of the experimental states of HF,, to the location of the
critical points, the vapor pressure curves and their extended curves of component fluids on the p-T plane. Finally, The
contribution of the dipole moment and the polarizability of component molecules to the behaviors of H,, at gas state is
discussed by comparing H",, of polar molecules + benzene or cyclohexane mixtures.

Keywords: Excess enthalpy, Flow mixing calorimeter, High temperature-high pressure, Binary mixture, Benzene,
Cyclohexane.
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Fig.1 The HF, at (423.2 and 523.2) K and 15.0 MPa for
water(1)+ethanol(2) mixture. A , Our calorimeter;” A,
Christensen et al.; ' [, Wormald ez al.;® O, Mathonat et al.”
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Fig.2 The composition dependences of H,, at 298.2 K and 0.1
MPa for the binary mixtures containing benzene or cyclohexane.
m, benzene(l) + 1-propanol(2);'¥ e, benzene(l) + n-hexane
(2);" o, cyclohexane(1) + 1-propanol(2);'® o, cyclohexane(1) +
n-hexane(2) .'¥

12
g 0.8}
-
-
LEE 0.4+
i 0.5 1.0
X

1
Fig.3 The composition dependences of H,, at 298.2 K and 0.1
MPa for binary mixtures containing hydrogen bond or m-m
interaction. 0, cyclohexane(1) + 1-propanol(2);'® A, benzene(1)
+ cyclohexane(2) ."”
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Fig.4 The temperature dependence of A", at x = 0.5 and 15
MPa. O, benzene + cyclohexane mixture"; o, n-hexane+
1-hexanol mixture'”.
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Fig.5 The xp dependences of 4%y obtained from egs. (4) and
(5) for the x dependences of H, of benzene + cyclohexane
mixture and n-hexane + 1-hexanol mixture". O, 298~573 K and
5~25 MPa for benzene + cyclohexane mixture. o, 323~373 K
and 3.5~15 MPa; e, 453~513 K and 3.5~15 MPa for n-hexane +
1-hexanol mixture. The solid line is the graphic representation of
the eq. (6).
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Fig.6 The contours of H",, at x = 0.5 in the liquid phase for the
benzene + cyclohexane mixture. '® The contour interval is 0.01
kJ'mol™. A, the critical point of benzene; 9 o, the critical point
of cyclohexane;'? *, the critical point of this mixture at x =
0.5.2 The dotted lines are vapor pressure curves of benzene
and cyclohexane, which were determined from Wagner’s
equation®".
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Fig.7 (a) The p-T phase diagram. e, the critical point of
benzene; o, the critical point of cyclohexane; —--—, the critical
locus. ” The broken line is an extended line simply extrapolated
from the vapor pressure curve of cyclohexane. (b) The p-x phase
diagram. (c) The composition dependences of H",, at points cl
and ¢2 in (a) for {x benzene + (1-x) cyclohexane} mixture.”
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Fig.8 The pressure dependence of A", at T = 573 K and x =

0.5 for benzene + cyclohexane mixture. ?
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Fig.9 The schematic diagram of the pressure dependences of
AH at 573 K for the pure components and the equimolar mixture.
The broken line is the pressure dependence of the arithmetic
mean of AH of the pure components.
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Fig.10 The temperature dependences of H™, at x = 0.5 and 0.1
MPa for binary mixtures containing benzene or cyclohexane. A,
cyclohexane + ethanol®; A benzene + ethanol®; o,
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molecule + cyclohexane mixtures: 1, cyclohexane +
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