Desorption behavior of cesium from cesium
bearing smectite by major cations

SEg:jpn

HhRE

NFH: 2021-08-30

F—7— K (Ja):

F—7— K (En):

YRR

X—=ILT7 KL AR:

FiTE:
https://doi.org/10.24517/00063649

This work is licensed under a Creative Commons
Attribution-NonCommercial-ShareAlike 3.0
International License.



http://creativecommons.org/licenses/by-nc-nd/3.0/

The O ay Science Society of Japan

A 51% #3%5  88—94 (2013)

-3
Kt

WMEBEDOEI LW RAATZARA I Z A |
PODEEREAF VICk BTy A BHEH

R, BLEN’
ISIRAKEHTEBARY XA 7 L EIRF 2 — 2
T 920-11924 )11 V3 4R 713 £ B Y
SRR R B AR e v 5 —
T920-11927 )11V 43R £ B AT

Desorption behavior of cesium from cesium bearing smectite
by major cations

Yuki YAMASHINA', Keisuke FUKUSHI®

'Earth Science Course, School of Natural System, College of Science and Engineering, Kanazawa University
Kakuma-machi, Kanazawa-shi, Ishikawa 920-1192
2 Institute of Nature and Environmental Technology, Kanazawa University
Kakuma-machi, Kanazawa-shi, Ishikawa 920-1192

Abstract

The desorption behaviors of Cs from Cs bearing smectite by major cations (Na', K", Mg, Ca® and NH," ) were
systematically examined. The suspension of the Cs bearing smectite was prepared by reaction of 1g/L smectite with 75 nM
Cs" solution in 0.02 M NaCl solutions. The desorption behaviors of Cs were examined by adding the major cations of which
concentrations ranged from 107 to 10”N to the smectite suspensions. All cations except for K" lead to the desorption of Cs
from smectite when the concentrations of the added cations increased. On the other hand, K* plays a role for inhibition of Cs
desorption from smectite. The order of the ability for the desorption of Cs from smectite by the major cations was
summarized as follow: Ca®* = Mg® > NH," > Na" > K". The selectivity coefficients based on Gaines-Thomas convention

were estimated from the observed desorption behaviors.
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Figl Cs sorption on smectite as function of a time.
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Fig2 Relationship between dissolved Cs concentration in
solution and added cation concentration (N) in the
presence of 0.02N NaCl. The gray line shows the
dissolved concentration of Cs in 0.02N NaCl solution.
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Na® +CsX = NaX+Cs* (1)
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[NaX]a .
Na/Cs = a. [CsX] (3)
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Fig3 Dissolved Cs concentration as function of Na
concentration. The solid line shows the calculated
curve by using the estimated selectivity coefficient.
The dotted line shows the calculated curve by using
the selectivity coefficient compiled by Stauton and
Roubaud®.
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Tablel Selectivity coefficients relative to Na® following the Gaines-Thomas convention, estimated from the present study and
came from Staunton and Roubaud®, Gaucher et al'® and Laudelout et al'”

Reaction Gaines-Thomas convention K a1 (Present study) Kyat
. . [NaX]a.,
Na® +CsX = NaX+Cs Kyaes = ———= 0.026 0.038 (Staunton and Roubaud, 1997)
a, .[CsX]
. R [NaX]Ja,.
Na®+KX=NaX+K NaK = N.A. 0.08 (Gaucher et al. 2009)
a_[KX]
[NaX]a, .
Na* +NH,X = NaX+NH;, Ky, =——— 0.3 0.25 (Laudelout et al. 1968)
e INHX]
) [NaXJa,, ..
2Na" + MgX, =2NaX+Mg™ NaMg = T 0.7 0.25 (Gaucher et al. 2009)
ay, [MgX,]
. ” [NaXTa, .,
2Na* +CaX, = 2NaX +Ca” Kywea = 52— 0.6 0.25 (Gaucher et al. 2009)

2
a’_[CaX,]

T T

Cs sorption (mol/g)

— — — — — [, (=1

S 32332523
K=} o] ~ f=,% W EN W

-1

Smectite in 0.84 mM NaCl solution
at pH 8 (Iijima et al. 2010)

—e— Adsorption (0.92 g/L)
--o--- Desorption (0.092 g/L)

T T

1 1

0 1 | 1
10" 10" 10° 10 107 10 107

Cs conc. (M)

Fig4 Sorption isotherm from adsorption and desorption
experiments of Cs on smectite obtained by Iijima et al..
The solid and dotted lines show the calculated curve by
using the estimated selectivity coefficient for adsorption
and desorption experiments, respectively.
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FAZRMED 572 Kywe, ZHWT, RISHEMLBA A >
BEELBERTFO CsBEOEBREXRAMN 74 v P15
FURE Kyee BE U Kporos 2 R D o 728 R % Tablel
RS BBKIEAAZ Z A4 M5 D Cs Bl % HIH]
FT2HBAFOLIENENL, ZORBIEFRD L HIZ
A CRBEUSICE YV HPTEILIETELRVEERD
Na7H ZZTIEK IZoWT OB #iTh ol

Figh BT A ERITBIRBEICEDSVTHEEB LAXR
M7 4y Pl ERT, HBRIREN I CENEE
T4 v P LTWABI LHHERTE, BYIINRFTA—FP
BEbONTVBIEERLTVASE, KHFOBKEIE

Gaucher et al'® 3 X U Laundelout et al " 1252 6h
LEVEYOFA POJEERA T L ORRBHEZHO
TEBELEERETT, B Na-Cs" O A 4 > i
RS IZ AR RO ERMED S RED o 72 Ko 2 HWT
Wb, TEMEZHVWEERIK DA CIIHEN L CE
HEE —H LT3, K TROOLNLEEEL DA—
Wi, A4 URBEUSIZE SR WK 12X B Cs BLEEN
B2 L TWa, XEKICE 2 5N 5 BFREREIEIET R
A+ EEVEYVTFA FPFONa DA F VW
B2V THED O Tvwb, XL HW72E57)
YU Cs Mg E ) ICHBETEL E W) LG,
Ca”, Mg BLXU'NH, 12X 2 Cs DB A X7 ¥ 4
FNORBEHA MBI AWM RA 4 Y RIBERISEE R
HILINTE A,

K BHEEZMEELTCHEST2RUIMIELTIE, &K
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Fig5 Dissolved Cs concentration as function of added K" (a), NH," (b), Ca®* (c) and Mg®* (d) concentration. The solid
lines show the calculated curves by using the estimated selectivity coefficient. The dotted lines show the
calculated curves by using the selectivity coefficients compiled by Gaucher et al'® and Laudelout et al'”.
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