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ABSTRACT. Acyclic polyether dicarboxylic acid have been studied as metal cation carriers in a bulk
liquid membrane system. The proton-ionizable ligands feature allows the coupling of a cation transport
to reverse proton transport. This feature offers promise for the effective separation and concentration
of metal cations with the metal cation transport being driven by a pH gradient. Metal cation transport
increased regularly with increasing hydroxide(OH™) concentration of source phase and with proton(H™)
concentration of receiving phase. Competitive transport by the acyclic polyether dicarboxylic acids is
selective for calcium ion over other alkaline-earth cations.
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Fig. 1. Structures of ligands used in this study.
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Fig. 2. Mechanism of proton-coupled metal ion tran-
sport by an diionizable polyether.
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Table 1. Moles transported Ca(Il) for source and re-
ceiving phase condition change in a bulk liquid mem-
brane system®

Table 2. Moles transported Ca(Il) for source and re-
ceiving phase condition change in a bulk liquid mem-
brane system®

S. P Conc. of OH™ S. P. Conc. of OH™
Distilled water
R. P. 0.002M 0.0025M M. P. 0.001M 05X1073M 025X1073M
Distil. water 1.1 29 32 05%X1073M 23.2 16.0 114
-3

0.005 M 7.7 348 314 g?g:xlg 0 7?;4 13; 2(5) 2(8)
[H*] | 001 M 175 443 37.1 0'0 o 0‘ 0' 0'

01M 16.8 311 29.7 ’

“Membrane phase: 0.001 M carrier transport after 24 hr,
Uuit: Moles transported X 108 mol/s-cm?
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Fig. 3. Plot of flux value of Ca(I) ss. concentration

of OH™ in source phase (conc. of carrier in membrane
phase: 0.001 M).
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Fig. 4. Plot of flux value of Ca(Il) vs. concentration
change of carrier in membrane phase (conc. of H*
in receiving phase: 0.01 M).
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Table 3. Moles transported of single metal cations in
a bulk liquid membrane system”

Moles transported®

Man Ligand 1 Ligand 2 Ligand 3 Ligand 4 Ligand 5

MgdD 7.5 186 19 7.2 12.2
Ca(ID 443 278 4.2 17.1 206
Sr(ID 17.2 13.0 7.2 95 81
Ba(Il) 8.8 74 6.0 6.7 78

*Moles transported in 0.002 M OH™, 0.1 M M(II)/0.001 M
ligand in chloroform/0.01M H* bulk liquid membrane,
Transport after 24 hr, ®Unit: Moles transported X 10°
mol/s-m?.
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Table 4. Moles transported of Ca(II) and M(II) compe-
titive transported in a bulk liquid membrane sys-
tem’

Moles transported®

Mdb Ligand 1 Ligand 2 Ligand 3 Ligand 4 Ligand 5

Cal) 279 440 2.7 228 106
Mg 74 65 0 2.1 0

Ca(l) 310 44.0 4.6 13.7 11.7
Sr(h 17 25 0.7 45 32

Ca(Il) 405 26.8 39 11.0 16.7
Ba(Il) - - 9.6 116 11.0

“Moles transported in 0.002M OH~, 0.1 M Ca(Il/MI)/
0.001 M ligand in chloroform/0.01 M H* bulk liquid me-
mbrane, Transport after 24 hr, *Unit: Moles transpor-
ted X 10 mol/s- m®.
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