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Abstract

In this study, we used three kinds of commercially available cation, anion, and mixed-ion exchange resins to separate radio-
active ions from a polluted water containing Cs, I, and other radioactive ions. The experiment was conducted at a room tem-
perature with a batch method, and a comparative analysis on the decontamination ability of each resin for the removal of
Cs and I was performed by using different quantities of resins. The concentration was analyzed using ion chromatography
and the ion exchange resin product from company D showed an overall high ion exchange ability. However, for most of
the experiments when the amount of ion exchange resin was decreased, the decontamination ability of the resins against mass
increased. When the mass of company D’s cation exchange resin was small, the ion exchange ability against Cs and I ions
were measured as 0.199 and 0.344 meq/g, respectively. When the mixed ion exchange resin was used, the ion exchange ability
against I ions was measured as 0.33 meq/g. All in all, company D’s ion exchange resins exhibited a relatively higher ion
exchange ability particularly against I ions than that of other companies’ exchange ions.
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Table 1. Classification of Ion Exchange Resins

Ho

Classification Active group Typical configuration
Strong acid Sulfonic acid GS%H
o —CH,CHCH,—
Carboxylic acid OOH
Weak acid

G— PO(OH),
Quaternary ammonium GCHZN(CH 5)Cl
G—cuzuﬂk

Phosphonic acid

Strong base

Secondary amine

Weak base tertiary amine (aromatic) E;—CHWR2
— CHCH,NCH,—
tertiary amine (aliphatic) H H,
|
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where, £ = Interaction energy between two charged particles
q" = The charge of the cation
q = The charge of the anion
7= Distance between two charged particles

€ = The dielectric constant of the medium
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Table 2. Properties of Cation Ion Exchange Resins’
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Rohm & Haas Dow Samyang
Model name Amberlite IRN 99 Marathon C Trilite SCR-BH
Ionic form H' form H form H' form
Matrix Styrene-DVB Styrene-DVB Styrene-DVB
Particle size (mm) 0.58~0.68 0.6 £ 0.5 0.3~1.2
Density (g/mL) 0.79" 1.2 1.2
Apparent density (g/mL) 0.84 0.8 0.78
Total exchange capacity (eq/L) 24 1.8 1.8
Moisture holding capacity (%) 37~43 50~56 50~60
Maximum operating temperature (C) 60 120 120
pH range 0~14 0~14 0~14
; : Information was served by each company
: Direct measurement in laboratory
Table 3. Properties of Anion Ion Exchange Resins”
Rohm & Haas Dow Samyang
Model name Amberite IRN 78 Marathon A Trilite SAR200H
ITonic form OH form OH form OH form
Matrix Styrene-DVB Styrene-DVB Styrene-DVB
Particle size (mm) 0.58~0.68 0.6 = 0.05 03~1.2
Density (g/mL) 110" 1.06 1.05
Apparent density (g/mL) 0.69 0.64 0.65
Total exchange capacity (eq/L) 1.2 1.0 0.9
Moisture holding capacity (%) 54~60 60~72 57~62
Maximum operating temperature (C) 60 60 40
pH range 0~14 0~14 0~14
:: Information was served by each company
: Direct measurement in laboratory
Table 4. Properties of Mixed lIon Exchange Resins’
Rohm & Haas Dow Samyang
Model name Amberite IRN 170 Marathon MR-3 Trilite SM210
Chemical form H'/OH (1 : 1) H'/OH (1 : 1) H'/OH
Matrix Styrene-DVB Styrene-DVB Styrene-DVB
Particle size (mm) Cation 0.58~0.68 0.61 + 0.05 0.3~1.2
Anion 0.58~0.68 0.76 + 0.05 0.3~1.2
_ Cation 0.79" 1.22 1.2
Density (g/mL) Anion 110" 1.06 1.05
Apparent density (g/mL) 0.69 0.67 0.7
. Cation 2.4 1.9 1.8
Total exchange capacity (eq/L) Anion 2 0 105
Moisture holding capacity (%) Cation 37 o=l 52~60
Anion 54~60 60~72
Maximum operating temperature (C) 60 60 50
pH range 0~14 0~14 0~14

" . Information was served by each company
. . ;
: Direct measurement in laboratory
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Table 5. Properties of Analysis Instrument

Ion chromatography (Metrohm, Switzerland)

Model
ICS 2100 (Dionex, US)
Flow rate : 0.01~9.9 mL/min
) ) Max pressure : 30 MPa
Specifications =
Conductivity range : 0.1~1000 ps

Packed-bed suppressor

RPM controller

iR SRR

Figure 1. Diagram of the experimental apparatus used in this study.
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this study.
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