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An effective parameter, which can represent molecular structures, is desired to distinguish isomers. In a
series of our studies, the normal boiling points are found to be useful to distinguish isomers. In this study,
a branching ratio is introduced to represent molecular structures and the relationship between the
branching ratios and the normal boiling points for hydrocarbons and alcohols is discussed. It is noted that
the experimental normal boiling points seem to be more successful to represent the molecular structure

differences and therefore to distinguish isomers.
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Fig. 1 Relationships between &5, € 21 and ayy, ay, for C3 or C,4 alcohol (1) + hydrocarbon
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Fig. 2 Prediction of VLE for t-butanol (1) + benzene (2) at 101.3kPa *. Experimental :
(O); Prediction (——) with parameters by Egs. (8) and (9) using the coefficients
shown in Fig. 1

Table 1 Physical properties of several hydrocarbons and alcohols "
Vas Vi 025 ty
Substance [cm®-mol Y] [cm® - mol ] [(0-cm3)°9] [C]
Hexane 131.4 140.6 14.9 68.740
Cyclohexane 112.6 118.2 16.5 80.731
Benzene 90.4 96.0 18.8 80.090
1-Butanol 91.8 103.6 23.2 117.731
2-Butanol 92.1 103.6 22.7 99.515
t-Butanol 91.3 103.6 22.3 82.350
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p =total pressure [Pa]
pe = vapor pressure of pure component [Pa]
R =gas constant [3-mol™-K™]
T =absolute temperature K]
t = temperature [C]
v = liquid molar volume [cm3-mol
x =mole fraction of liquid phase [-]
y =mole fraction of vapor phase [-]
= liquid phase activity coefficient [
= Wilson parameter [
[Q-cm®)”

= interaction parameter between unlike molecules [-

V4

A

6 =solubility parameter

&

A = interaction energy due to attractive force

Subscript

b =normal boiling point

1 =component 1

2 =component 2

25 = standard temperature (25°C)
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Table 2 Normal boiling points and branching ratios of various hydrocarbons and alcohols *”)

Substance t, [C] 4t, ['C] r[-] | Substance t, [C] 4, [C] r[-]
Hydrocarbon Octane 125.6 0 0
Pentane 361 0 0 3-Mehtylheptane 118.9 6.7 1/7
2-Methylbutane 279 8.2 1/4 2,2-Dimethylhexane 106.8 188 2/6
i-Pentane 278 83 1/4 2,5-Dimethylhexane 109.1 165 2/6
Neopentane 95 26.6 2/3 3,4-Dimethylhexane 117.7 79 2/6
Hexane 68.7 0 0 2,2,4-Trimethylpentane 99.2 264 3/5
2-Methylpentane 60.3 84 1/5 2,3,4-Trimethylpentane 1135 121 355
3-Methylpentane 63.3 54 1/5 2,2,3,3-Tetramethylbutane 106.3  19.3  4/4
2,2-Dimethylbutane 49.7 19.0 2/4
2,3-Dimethylbutane 58.0 10.7 2/4 | Alcohol
Heptane 984 0 0 1-Propanol 97.2 0 0
2-Methylhexane 90.0 84 1/6 2-Propanol 82.0 152 173
3-Methylhexane 919 6.5 1/6 1-Butanol 117.0 0 0
3-Ethylpentane 935 4.9 2/5 2-Butanol 995 175 1/4
2,2-Dimthylpentane 79.2 19.2 2/5 i-Butanol 107.9 9.1 1/4
2,3-Dimthylpentane 89.8 8.6 2/5 t-Butanol 82.6 344 213
2,4-Dimthylpentane 80.5 179 2/5 1-Octanol 194.5 0 0
3,3-Dimthylpentane 86.1 12.3 2/5 2-Octanol 179.0 155 1/8
2,3,3-Trimethylbutane  80.9 17.5 3/4
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