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Removal of Cesium in Soil Solution by Zeolite Produced from Fly Ash
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After the Fukushima Daiichi nuclear disaster, the volume-reducing of the
decontamination soil polluted by radioactive cesium (Cs) during the decontamination process has
become the important problem. Possible process of volume-reducing is to adsorb and remove
radioactive Cs from aqueous solution by suitable adsorbents after solid-liquid separation for
eluting radioactive Cs from the soil to the solution by suitable reagents.

The zeolite prepared by fly ash as raw materials, and alginate-zeolite (AZHVM) hybrid material were
used to adsorb Cs from the soil eluate in this study. The adsorbents synthesized in this work may be
the useful adsorbent of the Cs and promising option for the treatment and disposal of
nuclear-contaminated waste.



@
2

(Cs)

D Cs
Cs
)
)
@)
( )/ ( ) 05
9M NaOH
11
11
(AZHM) (SDS)
/ (KCCM)
X (XRD), - X
(SEM-EDS), BET (N2-BET) X (XPS)
(FT-IR)
©)
133CS 137CS
CsCl pH
Cs
Langmuir model  Freundlich model
)
0.1 mol/L 6 mol/L
2mol/L 50-75°C 2-4
2
XRD, SEM/EDS BET/BJH
SEM Fig. 1

Fig. 1 The SEM images of binder matrices with Cs (A: portland cement, B: fly ash, C: slag)
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Table 1

Table1 The BET surface area, pore size, and pore volume of Portland cement, fly ash, and slag.

Sample BET SurfaceArea[m?¢?']  PoreVolume [cm®-g] Pore Size [nm]
Portland Cement 0.9582 0.002652 11.07
Slag 1.388 0.004432 12.77
Fly Ash 1.869 0.006359 13.61
(€)
89.32mg g !
31.02 mg-g t'mM 1
(Table 2)
Langmuir (Table 3)
- (AZHM) Cs

Table 2 Parameters for two kinetic models of adsorption of Cs by fly ash-based geomaterials and

slag-based geomaterials.

Oep Pseudo-first-order Pseudo-second-order
Sample (mglg) Qe k1 - Je k2 R
(mg-g™?) (h) (mg-g?)  (grmg™h?)
Fly ash 83.68 53.20 0.03620 0.6936 85.82 12.83 0.9955
Slag 60.93 60.67 0.1812 0.9994 3171 12.40 0.9989
Table 3 Coefficient of Langmuir and Freundlich isotherms for Cs.
Langmuir isotherm Freundlich isotherm
Omax Ke
Sample KL
(mg-g R ((mg-g™): In R?
(L'mg™)
l) (dm-3. mg-l)l/n)
Fly ash 89.32 0.1665 0.9948 10.75 0.01620 0.1309
Slag 44,52 0.02126 0.9954 20.55 0.04660 0.3698

Cs
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