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Abstract: The adsorption and separation behaviors of alkali, alkaline earth and transition metal ions us-

O
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ing a poly-dibenzo-18-crown-6 were investigated in aqueous solution. The adsorption degree(E) and dis-
tribution ratio(D) of alkali, alkaline earth metal ions were Li(I) < Na(I) <K(I) and Mg(Il) < Ca(II) < Sx(II),
respectively. The adsorption degree(E) and distribution ratio(D) of transition metal ions was Cu(1I) < Ni(II)
< Cofll) < Cd(11) < Pb(Il) < Ag(I). Also, from the elution curves for mixed metal solution of Li(I}-Na(I)-K
D), Mg(ID-Ca(11)-Sr(11), Cu(IN-Cd(I1)-Ag(I) and Ni(II)-Co(Il)-Pb(Il), the retention time(tz) of metal ions
were affected by the adsorption degree(E) and distribution ratio(DD). This results showed good separation
efficiency of K(I), Sr(I), Ag(I) and Pb(Il) from the mixed metal solution.
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Fig. 1. Structure of the poly-dibenzo-18-crown-6.
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Table 1. The adsorption degree(E) and the distribution ratio(D) of alkali, alkaline earth metal ions in aqueous solution con-
taining 0.07 g poly-dibenzo-18-crown-6 and metal (3.5 x 107" M) at 25°C

. adsorption distribution hydration free energy” jonic”

metal ion . o .
degree(E) ratio(D) (-AG’y <. kcal/mol) radu(A)

Li(I) 77.08 481.6 1235 0.60
Na(l) 88.48 777.6 98.3 0.95
K({) 90.80 1409.4 80.8 133
Mg(II) 79.06 539.0 455.5 0.65
Ca(Il) 90.51 1362.6 380.8 0.99
Se(1l) 93.37 2011.5 345.9 1.13

' b
*reference 19, "reference 15
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Table 2. The adsorption degree(E) and the distribution ratio(D) of transition metal jons in aqueous solution containing
0.07 g poly-dibenzo-18-crown-6 and metal (3.5x 10 * M) at 25°C

. adsorption distribution hydration free energy” jonic”

metal ion . o ..
degreem(E) ratio(D) (-AG'y, . 4, kcal/mol) radii(A)

Co(lI) 88.83 1135.5 479.4 0.74
Ni(Il) 88.11 1058.6 494.2 0.72
Cu(Il) 86.28 898.4 498.7 0.72
Cd(II) 90.06 12934 430.5 0.97
Pb(IT) 90.94 1433.8 359.8 1.20
Ag(D) 94.88 2649.4 114.5 1.26
*reference 19, Preference 18
< Co(II) < Cd(ID) < Pb(Il) < Ag(I) 2] Pauling®] #| F&o)2l F=wWsted] oE  poly-dibenzo-18-
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Fig. 2. Conentration dependence of adsorption degree on
the poly-dibenzo-18-crown-6 in aqueous solution. Log
values of metal concentration: [Ag()]; 5.0x10 M=
~33, 1.0%x10 7 M=-3.0, 3.5% -10"*M=-245, 50x
107 M=-23, 1.0x10 *M=-2.0.
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Fig. 3. Elution curves of Li(I)-Na(I)-K(I}) mixed metal
solution with water as eluent. Column; 4 mm i.d. X 90 mm,
Flow rate; 0.20 mL/min.
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Fig. 4. Elution curves of Mg(II)-Ca(II)-St(il) mixed metal
solution with water as eluent. Column; 4 mm i.d. X 90 mm,
Flow rate; 0.20 mL/min.
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Fig. 5. Elution curves of Cu(Il)-Cd(II)-Ag(I) mixed metal
solution with water as eluent. Column; 4 mm i.d. < 90 mm,
Flow rate; 0.20 mL/min.
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Flow rate; 0.20 mL/min.
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