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The effect of a counterion was investigated in the solvent extraction of alkali metal ions using

crown ether.

Nitrobenzene was used as the solvent, 18-crown-6 was used as the extracting

reagent, rubidium ion, which suits the cavity size of 18-crown-6, was selected as the model of alka-

li metal ions.

the counterion, various substituted phenols were used as the counterion.

In order to vary the distribution of the electric charge and the hydrophobicity of

The maximum

extraction ratio of rubidium ion was increased with non-localization of the distribution of the

electric charge and with its hydrophobicity higher.

The maximum extraction ratio was

increased by introducing chloro substituent to the counterion, but it was not more effective than

introducing nitro substituent.
of the counterion.
of the dissociation of the counterion.
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The pH where the extraction curve rose depended upon the pK,
In this extraction system, the value of the pH controlled only the condition

counterion ; ion-pair extraction behavior; alkali metal ion ; crown ether.
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Fig. 1 Substituted phenols used in this study
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Table 1 Determined pH,, 10 and % FE max values for var-
ious counterion

Counterion pHi/10 90  max pK.m
p-Nitrophenol 6.7 37.1 7.15
2,6-Dinitrophenol 3.8 65.4 3.71
2-Chloro-4-nitrophenol 4.3 65.8 —
2,4-Dinitrophenol 3.7 78.4 4.08
4-lert-Butyl-2,6-dinitrophenol 4.7 (>179.7)" —
2,4-Dinitro-1-naphthol 1.7 95.3 —
2,4-Dichlorophenol 8.5 (>27.1)Y 17.85
Picric acid <1 100 0.42

3

Rb*: 10 ugem *, 18C6: 0.01 mol dm *, Counterion: 0.002
mol dm °, Solvent: nitrobenzene. a) Not dissociated com-
peletely in investigated pH region.
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Fig. 2 Extraction curves of rubidium ion using vari-
ous substituted phenols as counterion

@ : Picric acid; H: 2,4-dinitrophenol; []: 2,6-dini-
trophenol; &: p-nitrophenol; &: o-nitrophenol;
2-chloro-4-nitrophenol ; CER 2,4-dichlorophenol; O
2,4-dinitro-1-naphthol; O: 4-tert-butyl-2,6-dinitrophe-
nol; Aqueous phase: Rb" 10 ug cm ™ *; Organic phase::
0.01 mol dm ™~ * 18C6 and 0.002 mol dm ° counterion
in nitrobenzene
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