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Abstract : Competitive solvent extraction of alkaline earth metal cations from water
into organic solvent containing the carboxylic acid crown ether and analogous crown ether
phosphonic acid monoethyl esters were investigated.  sym-(n-Decyldibenzo)-16-crown-5-
xyacetic acid 1 and monoethyl sym-(n-decyldibenzo)-16-crown-5-oxymethylphosphonic
acid 3 are structurally identical except for the ionizable groups. Both of them provide
similar extraction behavior in terms of efficiency and selectivity, but monoethyl
sym-(n-decyldibenzo)-16-crown-5-oxymethylphosphonic acid 3 showed higher alkaline
earth metals loadings at acidic or neutral media. Monoethylsym-{(n-octyldibenzo)-16-
rown-5-oxymethylphosphonic acid 2 showed better selectivity and alkaline earth metals
loading than did the analogous sym-{n-octyldibenzo)-16-crown-5-oxymethyldiphosphonic

acid 6.

Keywords | competitive solvent extraction, alkaline earth metal cations, crown ether
phosphonic acid monoethyl esters.
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Scheme 1. Structural formula of crown ether carboxylic acid and crown ether phosphonic acid

monoethyl esters.
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Table 1. Solvent Extraction of Alkaline Earth Cations by Crown Ether Phosphonic Acid

Monoester
Compound Selectivity and Maximal metal ion -
pe Selectivity coefficient” loading ratio (%) D
Ca > Ba =z Mg > Sr
4 17 17 22 100 7.65
Mg > Ca > Sr > Ba
> 12 38 50 78.1 8.72

®Ratio of best extracted metal ion to the indicated metal ion.
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Fig. 1. Solvent extractions of alkaline earth
metal cations (025 M, Mx10™) by
crown ether phosphonic acid
monoethyl esters (a)4, (b)5 (Mx107%
CA) between pH and concentration.

CONCENTRATION (M x 107)

Fig. 2. Solvent extractions of alkaline earth
metal cations (025 M, Mx10®) by
crown ether carboxylic acid (a)l
(Mx102 CA) and crown ether
phosphonic acid monoethyl ester (b)3
(Mx10°, CA) between pH and
concentration.
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