64 €t F 7

( bEYIZ )

4 b (20)

Y r o4 MeFikE L7
S E OWAE A OB S &I

AV

W — R BT TIE2011 FE O HAKEF

%

L OEEE 2T 2720, BN %

BORmDIGRIRDFEE L Tzo WRPICE EN TR END OFEI LY, FEREOWHEHITIE
B Z TR E T 5 2 T, EIRAYBRERE 2 5L L 72 = P se WG 7 o il 8 3828

L o Tz,

YA T4 baR—=RE L7zStWEA], Cs - StHFEEA], I RUEAIDBF SN, HMIZIEEE

A S GIRILBIZ TR L TV 5o

I, AT MIEHEARAT7 20> 7 AT O CsLREFRLICERTH Y, SHEBET7 )Y
HLUMHCHEE 2227 27 F 7 4 FBHEOWAH E LTOLHRERD ), ZRS5IOWTHEHT 5,

F—T—F:¥FTA b, FEEUAER, WEREA A7)y MREER, ZERL

1. Lo

2011463 H 11 HICHA L2 HAKRERKIC L 516
BT HSEIE T, X ) BEMNIC
KEOWARDFAL, Tz, FHEEICHERZ L
WHAKE UCTHRTFIFENICEA, 0%, i
D7zOVEE b 2/ HOTAKDHRT 50, FdEt >
v A (Cs) DR EYE % 5% (~10° Bg/em®)
TETH G oKD B T RmICRAEL, K
FEH A4 NN TOFHZIRIRE S A O OR b PR 7 KT8
Lo Twbh,

M & 72 o 72U RE BTG GoKkiE, TSRO >
i (Yes, es) R v v F A (Psr)
ZEGHAKRIGYKT, 19794E3 12584 L7k
AN =3 A VST T O R BRTGYOK L3R
PAKE L BAEoTw2 Y,

Zoiz®H, F Y7L (Na), #3774 (Ca),
X7ATVT A (Mg) FOTHWHOLLFTT, Cs
R Sr&F D RGT HEALAE % BRI AERETE 25
BIREW SR AR S, F/2, WL 2Tl

ZHH 201842 H27H

= VIR BT RS R
T108-0075 HHUARHEIX R 1T H 8% 40 7%
E-mail: Minoru_Matsukura@uskk.co.jp

Copyright © 2018 Japan Zeolite Association All Rights Re-

served.

LWHRKOBESKHENL XbHY, 2 —<4
WV EBIESEHIUCIE, X) NEER IR TH 5o
AN == A NVEFFERRTIE, CsBBEARIE LT
F XY A MY AT A N CREUOP L TONSIV
IE-96) %%, SrWeA5#le LCAMEF S 4+ CkiH
UOP #EBLTONSIV A-51) 25 S 7', s —
BRI HRROE AER Y <1, STALEIE T DT,
Cs DAZ I L 7248, Cs DIRMG8ES 2 7 2121
BHF2)F v HOEFSIA N h=v 254 )
RTLAMO7 L T A SN, FD
s, MEEEOREH L 7 AELE (SARRY ¥
AT A) IIZUOPHDF ¥ N4 4 bEIYF T A b
(IONSIV IE-96) & E1ERED UOPHL O MY ) 2
F % % — bk (IONSIVIE-911) HHEATH A S, Cs
JUFZERR L 720

Lk L7z, 7V A7 A TSN/ 7 1
T ALWE, BOEECs B WA LB AT o
07 AWA Ty Y ORMZEERESIEE 2o
TWEH, TOCEWE L7 =ay 7 /i
B LB KE L JLFCRIZ L, IRID O ZEEHFSE &
LCHFEMLAYA T A MR L72ZEFbkc
DWW il s,

ZOW%, HRAKWIO CsHrINT—B#E L, SN
DK D SrERFAHE DR 5 720 SrERITo
W, WKROKRERY) —< A VEDHGHIK T,



(21) Vol. 35, No. 2 (2018) 65

ERIKD RV EFITONT =0
e

RFFIK (TKE - 320m/8

EPRBNLEERREFTEKX

BoLYOLARERE (YU-)

2 POYFOLERETESL SR
(1200m#/B)

—_—
BRESRK

—_—
ZROYFOL
nk

—_
2.3

—_—
SHEEREIN
K

SERBSEERNEK
(RUFDAMERE)

BOKCRBNEEORBEK

() A BEED

M1 REHE—IEEINO CskrEk v A7 & L SR

UOPH D ARIY F+ Z 4 b (IONSIV A-51) H iR %
BH L7225, MKROBDOHGAKIIEHRTE T
B 7 SR AFIARD S ze By, £ A
HRETCsERWILL 727G 0K, RBHE—HT
FEEBTWICEE SN ¥ 7 IZFR STV,
527 o ORHEEOERIERK D0, ¥ 7 H
D Cs UMD St DL BMf & W4 & L 7z 5L s
RKoON, LSRRI & L T MR 2R/
ALPS, FVEREZ A5 HE bR 25 3 M/ HERO, k% Bl
WAk /AR ALPS D3 ¥ A F ADHM L7220 %
KR B 22 R i\, B 72 S B S 7z Sel g Al
v (D WAEHIDPTRH SN, T oiEgoKnE
DO S NI KA ANE, FokikiEIhi:
Sub-drain ¥ A 7 A SO A SN, BUED kL
Twh,

AA TR B 85— I S BT U I 97X <
FIE B2 SRIB L 728+ 54 b RIEREAEH] 2
N— R & L7z Y40 SRR AR O BT D TR
T 5

2. SIRERADASIIHP DRFE AR LUVEE
YA TA MIAF Y RMEIIDD 5 Z L3I A
LNTBY, WHNCEL T4 bERETKISHEITT
Wb Ca® Mgk A 4 ¥ R THEL TREIRILL
HE N2 @mOLWHFHENVF—L LTBHENTWY
bo T, ¥FIA MEF—MMRA T B
D2~10f5 L LD A F VBB EDRDHH I L HKRE
ZEHITHY, YA 54 FOREIC L) FOERE

DA F VOS] - BIWEDS R 5TV D, HlZ
X, RESE—ETIIREI O Yok KT S h
TWAIE-96 LI ENEF v N A MNIEF T4 |
DFAREL, Cs>K>Na>LidNERETH Y, Cslc
f U CRBIUBAE DS {, F2A51100R S
AMEF T A4 ML, Sr>Ca>Na>Mg & Sr iR
DTN,

UOP BT v 34 A MBI AN IE, Na D IE-96
DI, KIEDIE95HH Y, BFIKILIE-95 DFIH
LR S NT2AS, TBOTHYIRKDBA ) —< 4 VB JE
PRI THLWIEERKRTH 295, XY Ek
HED NaJZIE-96 % R L 72 & 41k O UOP D H 43
XY #KEZIT TV D,

g o3 H VAICEI R RIESERT (CRIEPD)
DFEY, [FREEHLCHEDPREL, Ihx &)
WA LW EBBICED T v, £3, 0720
D Cs L% T - 721818, 23 St D
VT AT, TORITIEAY =< A IVERSE
Hig A SNIASI 2 ) FICR DB EEZTWY
b0l Eoaxv aEE, EHEfELEALAMEE
— IS BATORRG % HARFE OB T & D F$1Hh
5, EESIRAMEA T4 b A-51J (Japan) OB
G L7z

VA CRFE L2 St F € 4 5 4 T A-51T (Japan),
A-51JHP (Japan High Performance) X, AV —~ A )L
EEFE R TEEODH 5 UOPHE L T 4 b A5 %
N—2F &L, ZOWEEREL D, HARKRTHR)
BIRMECTED L) LARRRTHS Y,



66 €t F 7

BEBRERSERK)ICHT 5SIORET—3

BERREERETRAK)OILFER (BT KEAZEE) :
Najf £ :0.009221401 M, KiB £ :0.000255754 M, Mgi& & :0.001151789 M,
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Development and Application of Zeolite-based Adsorbent for
Radioactive Material

Minoru Matsukura
Union Showa K.K. 1-8-40 Konan, Minatoku, Tokyo 108—0075, Japan

The Great East Japan Earthquake and resulting tsunami struck the Fukushima Daiichi Nuclear Plant on March
2011, causing significant volumes of high-level radiation-contaminated water to flood the premises. Impurities
such as magnesium and calcium in the contaminated brine hindered the efficacy of conventional adsorbents in
thoroughly removing nuclides from the water. Thus, development a high performance adsorbent with high selec-
tivity for nuclides became an urgent issue. Sr adsorbent, Cs-Sr co-adsorbent, and lodine adsorbent based on zeo-
lite were developed and used in the treatment of contaminated water in the Fukushima Daiichi Nuclear Plant. Ze-
olite is useful for stable solidification of Cs in the spent ferrocyanide, and has the potential to be used as an
adsorbent for actinoid nuclides, which will become a problem at the time of removing fuel debris. We discuss this

in detail in this paper.

Key words: zeolite, simultaneously removing adsorbent, regenerable adsorbent, hybrid adsorbent, stable solidi-

fication
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