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Adsorption Characteristics of Co(Il), Fe(Ill) and U(VI) ions

on Diphosil ion exchange resin
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Abstract

To investigate the adsorption characteristics of Co(II), Fe(Ill) and U(VI) ions on Diphosil,
which is a new ion exchange resin, the adsorption equilibrium experiments were carried out
using the liquid simulated waste. Especially this study was focused to examine the applicable
possibility of Diphosil to the radioactive treatment process of nuclear power plant or of
nuclear fuel cycle facility. The interaction and effect of film and pore diffusion on the
adsorption rate was studied as well. The adsorption equilibrium experiment of multivalent
metal ions on Diphosil was carried out by batch method at 25.0+0.1°C and the selectivity of
these metal ions on Diphosil was interpreted in terms of adsorption rates.

The result of experiments showed that Freundlich adsorption model was well applied to the
equilibrium adsorption of Co(Il), Fe(Ill) and U(VI) ions on Diphosil and the selectivity of
Diphosil was increased with ion charge. Though the work is still continuing, we have reached

certain conclusions.
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Figure 1. Chemical structures of the Diphonix and Diphosil resins.



Table 1. Capacity and density of the Diphonix and Diphosil resins

Diphonix Diphosil
P capacity (mmol/dry g) 1.64 0.68
Total H capacity(mmol/dry g) 7.31 1.36
Sulfonic H capacity 242 /
Wet Density (g/mL) 1.16 1.50
Bed density(g dry resin/mL Bed) 0.30 0.39
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Table 2. Experiment conditions

Properties

Experimental Conditions

Isotherm

Kinetic

Ion exchange resin

Diphosil (60~100 mesh)

Diphosil (60~100 mesh)

Ion species Co, Fe, U Co, Fe, U
Concentration 100, 200, 400, 600, 1000
(0.2M HNOs base, ppm) 800, 1000
Ratio of resin and solution 1g:40me 25g : 1000me
Temperature 25£1°C 25+1°C
. . every 10 min till lhr,
Reaction time over 72 hr

every lhr over 72 hr

Figure 2. Batch type experimental apparatus.
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Figure 3. TG/DT analysis of Diphosil in N2 condition.
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Table 3. Composition of Diphosil by TG/DTA

Composition, wt%
Component Remarks
w/ moisture w/0 moisture
Moisture 38.84 - RT. ~ 110TC
Organics 11.34 185 110C ~ 640TC
Inorganics 49.82 815 640C ~
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Table 4. Freundlich isotherm constants for single component adsorption

element constant k 1/n r

Co 0.6687 0.2939 0.9825

Fe 6.6012 0.3481 0.979

U 0.241 2.006 0.989
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Figure 8. Kinetics of Co, Fe, U uptake by Diphosil.
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