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ABSTRACT. In some binary solution, closed miscibility loop of temperature-composition phase diagram occurs where both
an upper critical solution temperature and a lower critical solution temperature exist. It is known that this phenomena occurs if
specific interaction between molecules exists. There are several ways describing the specific interaction. In this work it is
assumed that the total number of specific interactions is distributed according to binomial distribution. In this case, exact
mathematical conditions for closed miscibility loop phase behavior are derived when the specific interaction is applied to reg-
ular solution theory, quasichemical theory and Flory-Huggins lattice theory. And we investigated the effect of parameters on
the phase diagram. The phase diagram of water-nicotine is calculated and compared with experimental data.
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Figure 1. Three types of W vs B.
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Table 2. Necessary and sufficient conditions for closed miscibility loop phase behavior to occur

Condition for Condition for 6 Condition for 8

Ag, dg, p when W, <—Inp and W, < —In (1-p) when W, > —Inp or W, > —In (1-p)
Ae>0,8e<0,p<0<1 0> 0" forp<0.5
9<8orf>0 <6’ forp>0.5

Ae<0,8e>0,0<0<p where 09 and 0, are two roots of W= We-and 69 < 0, where 0° is a unique root of Wi = s

W= Wre for regular solution, W..= Wyc for quasichemical theory, W..= Wy for Flory-Huggins lattice theory
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