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Abstract — n the aqueous sotutions of p-tuluenesulfunic acid, ethylbenzenesulfonic acid, dudecylbenzenesulfonic
acid, and sulfuric acid, the solubilities of isobutylene were determined by the vulumetric method at 33°C. Fullowing the
pseudobinary complexation model, the activities of isubutylene were determined for alt acids, based o the Wilson
model incorporated with the chemical theory. In solubilizing isobutylere, the significant increase of the equilibrium
constant K, and the chemical conversion to tert-butyl alcohol suggesled thal the chemical complexation of isubutylene
with acids might play a key role in the mechanism of the solubilization. By increasing the chain length of alkylbenzene-
sulfonic acids, it is also found that the efficiencies of acids i solubilizing isobutylene were enhanced al lower concen-
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trations, but significantly reduced at higher concentrations. After a transition concentration where there appeared
minima, the efficiencies of acids were greatly enhanced. indicating that the chemical conversion o -butyl alcohol is

triggered by acids. Further, lhe solubilizing efficiencies of mixed acids consisting of p-toluenesulfonic acid and

dudecylbenzenesulfunic acid, linearly decreased depending on the effective chain length at a fixed molar concentra-
tion of acids, and it may be attributed to the formation of complex by acid rather than to the incorporation of isobuty!-

ene into the micelles.
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Fig. 1. Solubilities of isobutylene in aqueous
solutions of ethylbenzenesulfonic acid at
33°C.
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Table 1. Equilibrium constants and Wilson param-

eters™

Wt% K AIZ AZI

EBSA 50% 0.1150 1.9902 0.1725
40% 0.0976 1.6089 0.1531
30% 0.0100 1.2925 0.0628
20% 0.0050 1.1770 0.015:1

SA 50% 0.0983 1.7994 01342
40% 0.0504 1.5249 0.1276
30% 0.0050 1.1153 0.0771
20% 0.0032 1.0109 (.0740

PTSA  50% 0.5204 0.0266 1.7834
40% 0.4770 0.0786 11415
30% 0.0705 0.9355 0.1350
20% 0.0583 0.9949 0.0385

*Wilson model
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NOMENCLATURE
a ;o activity
A, Wilson parameter
A, : Wilson parameter
K . chemical equilibrium constant
L . effective chain length of mixed acid
M, : moles of p-toluenesulfonic acid
M; : moles of dodecylbenzenesulfonic acid

: total pressure
. partial pressure of component i
. saturated pressure of pure component i

oo

i,sat
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DBSA
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SA
TBA
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. apparent mole fraction of component i in the

liquid phase

: apparent mole fraction of component i in the

gas phase

: activity coefficient of component i defined by

chemical theory

: activity coefficient of component i in the lig-

uid phase defined by physico-chemical
theory

: activity coefficient of component iin the lig-

uid phase defined by physical model
dodecylbenzenesulfonic acid
ethylbenzenesufonic acid
para-toluenesulfonic acid

: sulfuric acid
: tert-butyl alcohol
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