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a b s t r a c t
In this paper, sodium oleate (SO) was modified by the reaction with formaldehyde to prepare SO-1 
to SO-4. And then surface tension, foaming ability and oil displacement ability were carried out 
to evaluate the applicability as oilfield chemicals. On this basis, the microstructural observation 
of the microstructure of the synthesized surfactant foam was observed by microscopy. The decay 
mechanism of different surfactant foams, the droplet structure was revealed. In the relationship 
between stability, the interfacial tension evolution reduces the ability of oil-water interfacial ten-
sion. The results show that SO-1 to SO-4 can significantly reduce the oil-water interfacial tension at 
a concentration of 1.0%. When the concentration is 0.5%, SO-1 can reduce the oil-water interfacial 
tension to 0.001 mN/m, and 1.0% SO-1 can reduce the oil-water interfacial tension to 0.0001 mN/m. 
The foaming ability evaluation shows that the optimal foaming concentration of SO-SO-4 is 0.4%, 
and the temperature has little effect on the foaming ability. The oil displacement ability evaluation 
is the evaluation of the viscoelasticity of the surfactants with different concentrations. The results 
show that the oil displacement efficiency of the new surfactants is higher than that of SO, and the 
SO-2 oil displacement ability is the best. 0.3% SO-2 displays the best oil displacement efficiency 
of 30%, indicating that the synthesis of SO-series surfactants can be greatly improved. The above 
experimental results all indicate that they have an excellent ability to reduce the oil-water interfacial 
tension, and they can be used in the oil and petrochemical industry for oil production and have 
certain practical uses.
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