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[1,2]. In our calculations we followed the earlier general theoretical studies of Corrales and 
Wheeler [3]. Much earlier investigators were also interested in nonideal concentrated liquid 
mixtures [4]. Of particular interest were closed-loop phase diagrams that describe liquid–liquid 
immiscibility in ternary mixtures [5]. One example is the phase diagram for a ternary mixture of 
phenol, acetone, and water. At temperatures between 65 and 92 C any pair of these substances 
is completely miscible, but mixtures containing all three components simultaneously give rise to 
two liquid phases. An explanation, doubtless oversimplified, is that (a) acetone and phenol form 
a complex, and (b) this complex is immiscible with water. 

Figure 1. Calculated phase diagram for a ternary lipid mixture in which two components — C (cholesterol) 
and R (saturated phospholipid) — react reversibly to form a 1:1 molecular complex, and in which this 
complex undergoes repulsive interactions with the third component, U (dioleoylphosphatidylcholine).

 
 

A number of ternary lipid mixtures in bilayers also show closed-loop phase diagrams, as 
shown in the work of Veatch and Keller [6]. The ternary lipids usually consist of cholesterol, a 
saturated phospholipid, and an unsaturated phospholipid. We proposed that this immiscibility is 
related to the formation of “condensed complexes” between cholesterol and the saturated phos-
pholipid [7], by analogy with the model used earlier for monolayers [1,2]. Figure 1 gives the 
result of a theoretical calculation of the phase diagram of a ternary lipid mixture: cholesterol 


