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Abstract—The phase behavior of binary mixtures of 4’-ethoxybenzylidene-4-n-butylaniline(EBBA) and 4<{n-
butyl)}-trans-cyclohexane carboxylic acid cyanophenol ester was investigated by determining the transition tempera-
tures of crystal to mesophase and mesophase to isotropic phase and by observing the optical textures of liquid crystal-
line phases. In the textures of pure compounds, all exhibited well-developed nematic phases having Schlieren patterns
and the eutactic behavior of transition from crystal to nematic phase. The mixtures of azoxy group (p-azoxyanisole)
and Schiff-base material(EBBA) have a simple eutectic behavior, while the mixtures of EBBA and ester showed mixed
polymorphism near the eutectic compositions, including smectic, a fan-shaped texture, and nematic at 25-43 mole %.
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Fig. 1. IR spectrum of 4{n-butyl)}-trans-cyclohexane carboxylic acid cyanophenol ester.
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Fig. 2. DSC thermograms of single compounds.
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Fig. 9. Photographs of mixture of 4’-ethoxybenzy-
lidene-4-n-butylaniline and 4-(n-butyl)-
trans-cyclohexane carboxylic acid cyano-
phenol ester at 34.7 mole%, under crossed
polarizer(x 100).

(a) at 42 °C through cooling, Nematic, Schlieren

texture, (b) at 28°C through cooling, Smectic,
fan shaped texture.
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Table 1. Transition temperatures of 4'-ethoxy-
benzylidiene-4-n-butylamine(EBBA) and
4<(n-butyl)-trans-cyclohexane carboxylic
acid cyanophenol (ester)

Mole % Transition temperatures (°C)
of ester T, Ta T3( = Tm) T4( =T
0.00 38.2 81.1
9.87 275 33.0 80.0
19.10 14.0 26.0 76.0
24.74 15.9 32.4 76.3
29.96 9.0 33.0 74.0
34.71 9.0 354 74.4
39.83 9.1 29.0 71.0
45.90 9.2 11.5 71.2
50.07 7.5 21.0 69.5
58.31 8.0 21.0 69.0
66.33 6.0 20.0 30.5 67.0
74.73 7.0 20.0 334 67.0
82.20 9.0 18.0 34.0 65.0
86.51 5.0 18.0 42.0 66.5
100.0 46.5 68.5
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NOMENCLATURE

T.. : Crystal-nematic transition temperature
T, . Nematic-isotropic transition temperature
AH, : Enthalpy change of species i
X; : Mole fraction of species i
R : Gas constant
PAA : p-azoxyanisole
EBBA : 4'-ethoxybenzylidene-4-n-butylaniline
ester : 4+(n-butyl)-trans-cyclohexane carboxylic acid

cyanophenol ester
DSC : Differential scanning calorimetry
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