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Objectives/Goals
My objective was to identify the effect surfactant head charge on the breakdown of oil in freshwater and
bay water.

Methods/Materials
Three cleaning products were obtained, one with an active anionic surfactant, one with a cationic
surfactant, and one with a nonionic surfactant. Each of these were added to standard motor oil in samples
of fresh and bay water. After being mixed, the resulting suspensions were observed tested for light
transmittance with a colorimeter/spectrophotometer.

Results
The cationic surfactant showed consistently higher transmittance than both the anionic or nonionic
surfactants in both types of water, demonstrating a more efficient degradation of oil. The bay water
samples also showed greater transmittance by a margin of at least 5% for all surfactant types.

Conclusions/Discussion
The results indicate that cationic surfactants are most effective in breaking down oil, and that all
surfactants are more efficient in bay water than in freshwater. This conclusion is supported by the fact that
anionic surfactants in particular are sensitive to water hardness, unlike cationic surfactants, and suggests
that the abundance of minerals present in bay water versus inland freshwater increases the efficiency of
surfactants.

This project explored the effect of anionic, cationic, and nonionic surfactants on the breakdown oil in
fresh and bay water.

Used basic lab equipment from my high school science department; was accompanied by my mom to pick
up some materials.
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