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Abstract : Solvent extraction of alkali metal and alkaline earth metal cations by
mono-crown ether(benzo-15-crown-5) and bis-(crown ether)s(ethylenediamine bis({4’formyl
benzo-15crown-3}) containing benzo-15-crown-> moieties were investigated with water-
chloroform system at 25C. The order of the extraction equilibrium constants{K,) and the
complexation constants(K.) for the alkali metal and alkaline earth metal cations with
mono-<rown ether and bis-(crown ether)s were Ca(ll) >Na(1)>Sr(ll)>K(])>Mg
(I)>Rb(I) and Sr(ll})>Ca(l)>K(1)>Rb(I)>Mg(ll)>Na(l) respectively.
These results were explained in terms of the size effect of metal cation and electron density
effect. Also, the bis-(crown ether)s was found to extract metal cations more effectively
than the corresponding mono-crown ether.

Key words : solvent extraction, mono-crown ether, bis-(crown ether)s, extraction equilib-
rium constants(K,), complexation constants(K,)
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Table 1. Extracted percentage and distribution ratios(I)) on extraction of alkali metal and alkaline earth
metal cations by crown ether derivatives in H,O-CHCl; system at 25T

Extracted Metal Cations(%) log D
Cation
mono-crown ether bis-(crown ether)s mono-crown ether bis-(crown ether)s

Na( 1) 125 13.3 —0.845 —0.815
K(I) 8.15 18.2 —1.051 —0.657
Rb( 1) 3.82 16.9 —1.398 —-0.692
Mg(Il; 4.74 12.1 —1.301 —(.860
Ca(1ll) 17.8 23.4 —0.665 —~(.516
Sr(ll) 9.72 25.3 —0.966 ~0.470

[mono-crown ether], [bis-(crown ether)s] : 2.0 x 10
(50: 50, v/v).
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Tuble 2. Extraction equilibrium constants(K.) in
H,0-CHCl; system at 25C

log K.
Cation
mono-crown ether  bis-(crown ether)s

Na(l) 3.23 3.34
K(I) 3.18 3.90
Rb( 1) 265 3.65
Mg(Il) 2.78 3.50
Ca( Il) 3.59 4.11
Sr(l) 3.19 4.27

The unit of K, is L?/ mole’.

Tuble 3. Complexation constants(K.) in chloroform
phase at 257

log K.
Cation
mono-crown ether  bis-(crown ether)s

Na(1I) 6.18 6.29
K(I) 5.80 6.52
Rb( 1) 535 6.35
Mg(I) 5.77 6.50
Ca( ) 6.27 6.80
Sr(ll) 5.83 6.91

The unit of K. is L /mole.
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