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Adsorption behavior of 001X 14.5 strong acidic resin for Cr(III)
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Abstract: Using ion exchange resin to adsorb Cr(III), 001 X 14.5 strong acidic cation ion exchange resin shows the best
capacity through the resin selection experiment. The adsorption properties of selected 001X 14.5 resin for Cr(III) were
studied, and the effects of various parameters, including stirring speed, resin dosage and solution pH were studied by
static experiments. The results indicate that the effect of external diffusion is eliminated when the stirring speed is over
120 r/min, the better pH value is 7, the percent removal of Cr(III) increases with the resin dosage consumption increasing.
The adsorption behavior of 001X 14.5 for Cr(IIl) obeys the Langmuir isotherm, which is favourable adsorption. The
adsorption of Cr(III) on this resin follows pseudo-second- order kinetic model, the apparent activation energy is 23.4
kJ/mol, the kinetics experiments show that the particle diffusion is the main limiting rate step. The saturated resin can be
regenerated by 1 mol/L sulfuric acid, and the desorption rate reaches 99%.
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Table 1 Comparative equilibrium adsorption of resins
Resin type D061 A-35 D001CC KRSI13 D401 D418 D072 001X14.5
q/(mgg ™) 41.78 41.32 43.84 37.90 15.30 16.44 39.73 44.98
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Fig. 4 Langmuir isotherm adsorption curve of Cr(III) at 25 C
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Table 2 Correlated parameters of isotherm adsorption model
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Fig. 5 Pseudo-first-order kinetic models for adsorption of

Cr(1II)

Adsorption equation Expression R K/(L'mg ™" gum/(mgg ")
Langmuir ¢/q=0.012 0 c.+0.452 6 0.999 2 0.026 5 83.3
Freundlich g q.=3.032 3lg ¢.~7.713 2 09728
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Table 3 Adsorption kinetics parameters for absorption of

Cr(IIl) at various temperatures

Pseudo-second-order
kinetic model

Pseudo-first-order
Temperature/  kinetic model

¢ ky/min' R? k/(gmg 'min) R

25 0.0418 0.9819 6.59X107*  0.9957
35 0.044 6 0.998 1 8.99X10*  0.9975
45 0.0794 0.9340 1.19X107°  0.9933
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Fig.8 Correlated curves of liquid film diffusion
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Fig.9 Correlated curves of intraparticle diffusion of particles
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