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The concept of the gradient approach is based on flushing different surfactant 
mixtures at different salinities which provides different interfacial tensions between 
oil and the surfactant solution. From the change of the IFT, oil will detach from the 
subsurface and subsequently, will be trapped in micelles. As a consequence, the 
gradient approach is expected to have potential for removal of different types of 
LNAPLs which have different IFT with a surfactant solution. Therefore, the objective 
of this study was to apply the gradient approach for diesel and motor oil removal in a 
column with a selected surfactant system by an increasing electrolyte gradient. The 
study divided into 2 phases, the first phase aimed to investigate a surfactant system 
that able to form microemulsion with diesel and motor oil and the second phase was 
to apply gradient approach by using the system obtained from the first phase in 
column experiment. For this study, the resulted showed that the surfactant mixture of 
0.2 wt% Alfoterra 145-4PO and 0.5 wt% AOT was able to form Winsor type III 
microemulsion with diesel and motor oil at the salinity concentrations were 1 wt% 
and 5 wt% NaCl, respectively. For further study, diesel, motor oil, and mixed diesel 
and motor oil can be removed for 91.04%, 89.77%, and 89.95% with the surfactant 
gradient system using an electrolyte gradient which had more effective than the 
surfactant system at optimum salinity of diesel and motor oil. Moreover, using 
surfactant gradient system can enhance diesel and motor oil solubilization while 
prevent diesel and motor oil mobilization. In conclusion, the application of surfactant 
gradient approach has efficiently to remove diesel and motor oil as well as 
solubilization enhancement of these two oils at the same time.
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NOMENCLATURES

Alfoterra 145-4PO = Cl4 -0 5  branched alcohol propoxylate รฟfate (4 propoxy groups)
AOT = Sodium dioctyl sulfosuccinate (Aerosol-OT)
CMC ะะะ Critical micelle concentration
EACN = Equivalent alkane carbon number
HLB = Hydrophile-lipophile balance
IFT = Interfacial tension (mN/m)
NaCl = Sodium chloride
NAPLs = Nonaqueous phase liquids
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LNAPLs = Light nonaqueous phase liquids
N/A = indicates value cannot measured
(ว/พ = Oil in water microemulsion
w /o = Water in oil microemulsion
PIT = Phase inversion temperature
SEAR = Surfactant enhance aquifer remediation
Yo/m = Interfacial tension between the middle phase and excess oil
Yw/m = Interfacial tension between the middle phase and excess water
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