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differentiation. (8-5.5), as stated in Eqs. (8-5.3) and (8-5.4), we find that with these relationships we can now calculate activity rates 71 and 72 at any desired x, even though the experimental data was obtained only at one point, namely, X x2 I This simplified example illustrates how the concept of excess function, combined with the Gibbs-Duchem equation, can be used to
interpolate or extrapolate experimental data with respect to the composition. Unfortunately, the Gibbs-Duham equation says nothing about interpolating or extrapolating such data with regard to temperature or pressure. Equations (8-5.2) to (8-5.4) indicate an intimate relationship between activity rates and Gibbs GE's excess energy. Many expressions relating to gE (on the mole
mixture) to the composition were suggested, and some of them are represented in table 8-3. All of these expressions contain adjustable constants, which, at least in principle, depend on temperature. This dependence can be ignored in some cases, especially if the temperature interval is not high. In practice, the number of regulated constants per binary is usually two or three; the
greater the number of constants, the better the presentation of the data, but at the same time, the greater the number of reliable experimental data points needed to determine the constant. Extensive and very accurate experimental data is needed to justify more than three empirical constants for binary mix at fixed temperature.f For many moderately imperfect binary mixtures, all
gE equations containing two (or more) binary parameters yield good results; there is little reason to choose one over the other, except that the old (Mar-gul, van Laar) is mathematically easier to handle than the new ones (Wilson, NRTL, UNISUAC). The Margules equation with two suffixes (one parameter) only applies to simple mixtures where the components are similar in
chemical nature and molecular size. For highly imperfect binary mixtures, such as hydrocarbon alcohol solutions, Wilson's equation is probably the most useful because, unlike the NRTL equation, it contains only two adjustable parameters and is mathematically simpler than the UNI'U.U. equation. For such mixtures, the 3 Suffix Margules equation and the van Laar equation
probably represent data with much less success, especially in the alcohol-diluted region where Wilson's equation Suitable. Four-sffix (three parameters) Margules Margules has no significant advantages over the three parameters of the NRTL equation. The models shown in Table 8-3 do not apply to electrolyte solutions; such decisions are not considered here. However, a brief
focus is on the aqueous solution of volatile weak electrolytes in a later section of this chapter. Numerous articles in the literature use the Redlich-Kister extension (see Eq. (8-9.20) for gE. This extension is mathematically identical to the Margules equation. Wilson's equation does not apply to a mixture that manifests a gap in wrongness; it is inherently unable, even qualitatively, to
explain the phase separation. However, Wilson's equation can be useful even for those mixtures where the wrongness is incomplete provided that attention is limited to one phase of the region. Unlike Wilson's equation, the NRTL and UNI'U'UC equations apply to both steam-liquid and liquid-liquid equilibrium.t Thus, reciprocal salt data (see Sec. 8-10) can be used to determine
THE NRTL or UNI'U'UC parameters, but not Wilson's parameters. Although UNISUAC is mathematically more complex than NRTL, it has three advantages: (1) it has only two (rather than three) adjustable parameters, (2) UNI'U'C parameters are often less temperature-dependent, and (3) because the primary concentration variable is a surface fraction (not a fraction of the moles),
UNI'AC applies to solutions containing small or large molecules, including polymers. Simplifications: Single-dimensional equations often occur that experimental data for a given binary mixture are so fragmented that it is impossible to identify two (or three) significant binary parameters; limited data can often give only one significant binary option. In this case, it is tempting to use
two suffixes (one parameter) of the Margules equation, but this is usually an unsatisfactory procedure because the activity ratios in the real binary mixture are rarely symmetrical in relation to the mole fraction. In most cases, the best results are achieved by selecting the van Laar, Wilson, NRTL or UNISUAC equation and reducing the number of adjustable parameters through
reasonable physical approximation. To reduce the van Laar equation to a single parametric shape, for mixtures of non-polar fluids, the A/B ratio can often be replaced by a ratio of molar fluid volumes: A/B and Vi/V. This simplification, however, is not reliable for binary mixtures containing one (or two) polar components. To simplify Wilson's equation, we first note that tWilson (130)
gave three parametric form of its equation, which also applies to liquid-liquid equilibrium; The molecular significance of the third parameter was discussed by Renoen and Prausnitsa. Wilson's three-set equation is not given much attention, primarily because it does not extend easily to multi-component systems. Table 8-3 Some models for Gibbs excess energy and subsequent
activity for binary systems Title sE Binary Binary In 7, and in 72 two suffixes Margulies gE and Ax,x2 Was this article useful? Helpful?
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