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Abstract

Solvent extraction has widely been employed for the separation and/or
preconcentration of metal ions. Extraction systems with a coordinating
solvent are classified as ion—pair extraction; tributyl phosphate and

tri-n—octyl phosphine oxide are commonly used for the recycle system of



nuclear fuels.

Polyoxyethylene nonylphenyl ether(PONPE) is non—ionic surfactant, the
solubility of which decreases with an decrease of the length of
polyoxyethlene unit. Thus PONPE-2 possessing two oxyethylene units, is
immisible with water, and suspends on the surface of an aqueous layer as
a droplet.

We found that cationic Cu( I ) complexes and basic dyes such as Ethyl
Violet, Crystal Violet and Malachaite Green were quantitatively
extracted into the PONPE-2 phase even in the absence of bulky counter
anions. The cationic dyes extracted into PONPE-2 showed a remarkable
color change when protophilic solvents were added. Based on this
phenomena, ethanol in 1,4—dioxane is successfully determined by
spectrophotometry.

Phenolic compounds, although known to have coordination ability, have
never been used as extraction solvents because of their relatively high
solubility in water. As the hydrophobicity of alkylphenol increases with
an increase in the length of a substituted alkyl group, p—nonylphenol is
insoluble in water and floats on the surface of aqueous solution in the
form of droplet. The metal complexes with ferroin, crown and thiacrown
ether type ligand can be extracted into p—nonylphenol without the
presence of bulky counter anions. We have found that aliphatic
carboxylates such as propionate and butyrate act as effective counter
anions in the p—nonylphenol extraction system. Thus cationic lead( I
)-18C6 complexes were quantitatively extracted from 0.03M sodium
butyrate solution. A variety of organic solvents was examined for the
effective extraction of lead(II ) ~18C6 complexes in 0.03M butyrate
media. p—Nonylphenol was proved to be the most effective extraction
solvent for cationic metal complexes. No lead(II ) complex with 18C6 was
extracted into nitrobenzene, 1,2—dichloroethane, toluene, carbon
tetrachloride, hexane and iso—propyl ether at all. It was found that the
reduction and complexation of metal ions proceed preferencially in

p—nonylphenol media.



