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Sulfonation of Heavy Alkylbenzene with Ordinary
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Abstract: The sulfonation technology of heavy alkylbenzene and by-product in producing dodecyl
alky Ibenzene in ordinary SO3 film sulfonator was studied. The results show that the SO3/HAB mole
ratio, sulfonation temperature, and mean volume fraction of SO3 in SO 3/ air mixture are important fac-
tors affecting sulfonation rate. The neutralization number of sulfonic acid, which is found to relate lin-
ealy with sulfonation rate, can be taken as a controlling parameter during sulfonation. By analyzing the
composition of unsulfonated product and its dependence on sulfonation technology, the possibility and
possible technical means to enhance sulfonation rate were studied. With severe sulfonation (mole ratio
of SO3/HABis 1.1~ 1.2), the sulfonation rate could reach as high as 75%. but by-reaction is easily
taken place. By adding some dilution agent, however, the sulfonation rate could reach about 80 %
with relatively mild sulfonation.
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Fig.1 Apparatus for sulfonating heavy alkylbenzene
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Fig. 2 Electric spray ionization mass spectrum of HABS
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Tab.2 Technical parameters used and results in orthogonal experiments

RIS 7/ °C ¢ r N/ (mg/ g) W an Wy Sr/ %
1 20 0. 0409 L0 110. 4 0. 6609 0.2972 63.08
2 20 0. 0487 L1 126. 0 0.7321 0.1785 75.91
3 20 0. 0601 1.2 126. 3 0.7293 0.1838 75.30
4 30 0. 0409 L1 112. 4 0. 6930 0.2619 67.03
5 30 0. 0487 L2 124. 6 0. 7241 0.2170 71. 94
6 30 0. 0601 1.0 110. 2 0. 6567 0.3032 62. 46
7 40 0. 0409 1.2 123. 5 0.6933 0.2574 67.42
8 40 0. 0487 1.0 100. 0 0. 6092 0.3414 57.82
9 40 0. 0601 1.1 110. 9 0.6618 0.2952 63.27
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Tab.3 Maximum differences in orthogonal experiments
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Fig. 3 Relationship between sulfonation rate and neutraliza-

tion number of sulfonic acid
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Tab.4 Analysis results of HABS samples produced in different
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104 37.17 33.3 18.1 81.9
119 46.6 21.2 26.1 73.1
124 45.3 24.7 23.8 76.2
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Tab.S Separation of petroleum ether extract by ion exchange
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Tab. 6 Summary of fraction analysis
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