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Extraction-Titration of Poly (oxyethylene) Non-ionic Surfactants

Masahiro TSUBOUCHI

Chemistry

Abstract. The solvent extraction of poly (oxyethylene) non-ionic surfactants with sodium
hydroxide and sodium tetraphenylborate has been studied, and a method developed for the
determination of non-ionic surfactants by two-phase titration. The non-ionic surfactants can
trap sodium ions in its spirals and be extracted into dichloroethane from 0.2-2M sodium
hydroxide, as an ion-pair with tetraphenylborate, but any anionic surfactant in the mixture is not
extracted. The extracted non-ionic surfactant-sodium-tetraphenylborate complex is
decomposed by the zephiramine used as titrant and zephiramine-tetraphenylborate ion-pair is
formed in the organic phase. The volume of titrant required is proportional to the amount of
non-ionic surfactant present in the sample solution, indicating that the non-ionic surfactant is
stoichiometrically extracted. The volume needed for the same weight of poly (oxyethylene)
non-ionic surfactant is almost constant, about 5.1ml of 2 x 107*M zephiramine per mg of
non-ionic surfactant. A hydrophobic indicator system was used. The method is valid only when

the concentration of anionic surfactant in the sample solution is lower than 1 x 107*M.
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