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Abstract: Adsorption characteristics of cesium ions on zeolite and prussian blue (PB) porous inorganic materials were
evaluated and cesium ion adsorption nonwoven fabric was prepared using zeolite and PB. Zeolite showed better adsorp-
tion performance for cesium ions in high concentrations, whereas PB showed higher adsorption performance at low con-
centration, ultra low concentration, acid/base contaminated waters. The lower the concentration of polluted water, the
higher the cesium ion adsorption efficiency of PB. It was found that PB particles had a size less than half of that of zeolite
after particle grinding. Cesium ion adsorption nonwoven fabrics fabricated using zeolite and PB particles were prepared
and their adsorption efficiencies of cesium ions were compared. As a result, the adsorption efficiency of the nonwoven
fabric fabricated using PB was better.
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Table 1. Specification of Adsorption Materials

Materials Manufacturer Specimen
Zeolite 42-200-70 Dong-sin Z 70
Zeolite 42-200-100 Dong-sin Z 100

Prussian blue Tae Heung PB
Synthetic zeolite E-Young Chemical S Z
Bentonite 325# Dong-sin B 325
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Figure 1. Particle refinement of porous inorganic materials.
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Figure 3. SEM images of adsorption materials: (a) bentonite x800; (b) prussian blue x800; (c) Z 70 x800; (d) Z 100 x800; (e) synthetic Z
x800; (f) synthetic zeolite x5000.
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time.
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Figure 5. Adsorption efficiency of adsorption materials in primary
test conditions.
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Table 3. Adsorption Efficiency of Adsorption Materials in
Third Test Conditions

CPb  cieney ()
Contaminated water 98487.9 -
Sz 5833.9 94.1
PB 182.3 99.8
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Table 4. Adsorption Efficiency of Adsorption Materials in
Third Test Conditions

CSPb nciency (%)
Contaminated water 8742.1 -
S Z 413.7 95.3
PB <0.1 >99.99

Table 5. Adsorption Efficiency of Adsorption Materials in
Fourth Test Conditions

Adsorption
Cs/ppb efficiency (%)
Contaminated water 10890.54 -
005¢g 789.07 92.75
0.1g 787.81 92.77
S Z
- 0.15g 683.12 93.73
02¢g 619.25 94.31
005¢g 48.43 99.56
0.1g 4.61 99.96
PB
0.15g 0.76 99.99
02¢g 0.49 >99.99
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Figure 6. Adsorption efficiency of adsorption materials in fourth
test conditions.
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Table 6. Adsorption Efficiency of Adsorption Materials in
Fifth Test Conditions

Adsorption
Cs/ppb efficiency (%)
Contaminated water  11392.38 -
Acid
S Z 11347.73 0.39
(pH 2) -
PB 76.59 99.33
Contaminated water  11165.24 -
Base
(pH 10) S Z 526.50 95.28
PB 5.90 99.95

Figure 7. Adsorption products after fifth test. From left to right,
Acid-Z, Base-Z, Acid-PB, Base-PB.
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Figure 8. Particle size of PB according to dispersion time.
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