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Abstract : Excess enthalpies (H®) were measured by isothermal flow calorimetry for the nonionic
amphiphile 2-butoxyethanol/water mixtures at 10 different temperatures (485 to 70°C) around and
above the lower consolute solution temperature, Ti. HE exhibits U-shape for the binary mixtures, and is
large and negative which reflects substantial interaction between two chemical species.

When the commonly used, semi-empirical Redlich-Kister (RK) polynomials were fitted to the
measured HE, plots of HE vs. weight fraction provided more accurate fitting with fewer parameters than
conventionally drawn H® vs. mole fraction plots. This was due to the enhanced symmetry of H° vs.
weight fraction plots.

Using the fitted Redlich-Kister polynomials and the Gibbs-Helmholtz relation, temperature dependence
of the activity coefficients were found and compared to the values determined from vapor-liquid
equilibria. The activity coefficients were in the range of one to three, indicating that the binary system
deviates from ideality but not substantially. They slightly depended on temperature and the temperature
effect was equivalent to 10 % change in the activity coefficients,

Key words: Excess enthalpy, Partial molar enthalpy, Redlich-Kister polynomial, LLE phase
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Fig. 1. Excess enthalpy in J/mol vs. mole fraction of
2-butoxyethanol at 48.472 (a), 48.978 (b),
50.982 (c), 52992 (d), 54.972 (e), 57.507 (f},
60.192 (g), 62.507 (h), 64.995 (i), and 70.011 ())
C The roman numerals indicate the number
of phases.
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Fig. 2. Same as in Fig. 1, except that the units of the
enthalpy and the concentration are J/100 g)
of the mixture and weight fraction of 2-
butoxyethanol.
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Fig. 3. Molar Hf vs, mole fraction for 2—butoxyethanol
/water, measured at 55T (filled circle) and the
Redlich-Kister fitting equations, Eq. 1, of 5th
(dotted line), 7th ( broken line), and Sth (solid
line) orders.
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Fig. 4. Specific Hf vs. weight fraction 2-butoxyethanol/
water, measured at 55°C (filed circle) and the
Redlich-Kister fitting equations, Eq. 1, of 5th
(broken line) and 7th (solid line) orders,
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Fig. 6. Same as in Fig. 5, but for alny./aT, of water,
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Fig. 7. Activity coefficients, 7. for 2-butoxyethano! (m,
0) and y, for water (@, 0) at 65C. The
concentration units are the mole fraction for
the filled symbols and the weight fraction for
the open symbols.
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Fig. 8. Activity coefficient » of C.Ei at its weight
fraction of 0.6376 and at various temperatures.
The solid line represents the 3rd order
polynomial fitted to the data,
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Fig. 9. Activity coefficient y, of water at the C.E
weight fraction of 0.6376 and at various
temperatures. The solid line represents the
4th order polynomial fitted to the data.
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Fig. 9. Activity coefficient y, of water at the C.E,
weight fraction of 0.6376 and at various
temperatures. The solid line represents the
4th order polynomial fitted to the data.
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Fig. 10. Temperature dependence of In7, of C.kE.
The solid symbols are from LLE of this study
and the open symbols are from VLE in the
literature.”
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Fig. 11. Temperature dependence of In7. The solid
symbols are from LLE of this study and the
open symbols are from VLE in the literature.”
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