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Effects of Hydrophobic Chain Structure of Nonionic Surfactants
on Surfactant Adsorption and Diesel Removal from Kaolin Soil
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Department of Environmental Engineering and Biotechnology Myong-Ji University

ABSTRACT

The effects of hydrophobic chain length and its structure of nonionic surfactants on
surfactant adsorption and contaminated diesel removal were studied in kaolin soil.
Hydrocarbon chain length and double bond in hydrophobic tail group of nonionic
surfactants affected surfactant adsorption and diesel removal efficiency from kaolin soil.
The degrees of surfactant adsorption and diesel removal were closely related each other.
Among nonionic surfactants we studied, surfactants with shorter hydrophobic chain
length and higher HLB value showed lower degree of adsorption and higher efficiency of
diesel removal. The existence of unsaturated carbons in the structure of hydrophobic
chain enhanced diesel removal by reducing surfactant adsorption to kaolin soil. The best
diesel removal was obtained after adsorption saturation was reached. If surfactant
concentration was higher than a critical value, diesel removal was reduced probably
because of precipitation, liquid crystal formation. or coacervation of surfactants at high

concentration.
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Table 1. Properties of Surfactants

—

C ial A Surfactant
ommercia Chemical Name verage ) HLB urtac Maker
Name Molecular Weight Type
POE(2
Tween 20 . (20) 1228 16.7 Nonionic Aldrich
sorbitan monolaurate
POE(20
Tween 60 . EQ20) 1312 14.9 Nonionic Aldnich
sorbitan monostearate
POE(20
Tween 80 . (20) 1310 150 Nonionic Aldrich
sorbitan monoolcate
Brij 58 POE(20) cety! ether 1124 15.7 Nonionic Aldrich
Brij 78 POE(20) stearyl ether 1152 15.3 Nonionic Aldrich
Brij 98 POE(20) oleyl ether 1150 153 Nonionic Aldrich
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Fig. 1. Effect of hydrophobic chain length of
surfactants on surfactant adsorption to

kaolin.
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Fig. 2. Effect of double bond in hydrophobic
chain of surfactants on surfactant

adsorption to kaolin.
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Fig. 3. Effect of hydrophobic chain length of
surfactants on diesel removal from

kaolin.
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Fig. 4. Effect of double bond in hydrophobic
chain of surfactants on diesel removal

from kaolin.
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