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Abstract

This study was conducted to establish the adsorption-desorption mechanism and the optimum condition of chromatographic
operation for separations of heavy rare earth elements (Gd, Tb, Dy) using a p507-containing resin. By employing Langmuir and
Freundlich isotherm together with pseudo first and second order kinetics, absorption-desorption reaction mechanism was inves-
tigated. Langmuir and Freundlich isotherm was applied under assumption that adsorption reaction occurs in form of monolayer,
and because the result was identical to the assumption, now we know adsorption of heavy rare earth elements occurs in form
of monolayer. Concerning the pseudo first and second order kinetic, the pseudo second order seemed to be more suitable to rep-
resent heavy rare earth element adsorption mechanism. By using the extraction chromatography to separate heavy rare earth ele-
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ments, ag; =1.24, and a?,f =1.03 were confirmed in eluent HCI 0.25 M which indicates almost perfect separations of three
elements. Furthermore, as concentrations of eluent became higher, the resolution value decreased and the elution area got short-
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ened.
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1. Effects of pH on the adsorption for heavy rare earth
elements (Gd, Tb, Dy).
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Fig. 2. Isotherms for heavy rare earth elements (Gd, Tb,
Dy).

Table 1. Langmuir and Freundlich isotherms constants

Langmuir isotherm Freundlich isotherm
Element
Am b R? Kr n R?
Gd 7.032 -7.255 0.9929 5.711 15.408 0.8013
Tb 11.905 1.838 0.9965 6.410 5.449 0.9672
Dy 15.361 1 0.9950 7.795 4.472 0.9926
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Fig. 3. Kinetic models for heavy rare earth elements
(Gd, Tb, Dy).

Table 2. Pseudo-first-order and pseudo-second-order constants

Pseudo first order Pseudo second order
Element Experiment
K, e R’ Ky e h R
Gd 14.263 0.001 9.645 0.5904 0.005 8.967 0.411 0.9970
Tb 13.95 0.002 7.381 0.7053 0.004 12.482 0.601 0.9985
Dy 13.948 0.003 6.236 0.7524 0.004 13.54 0.812 0.9995
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Fig. 4. Separation results of chromatography (Gd, Tb, Dy).
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