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AKX (L NEnhancement of Cesium Removal from Clay Minerals by Hydrothermal Treatment for Volume Reduction and
Decontamination of Nuclear Post-accident Soils in Fukushima] &L, 6 E& UYBRINTLVS,

% 1 & lGeneral Introduction] TIECMETCHOREE—RRBRICE T IREFLORBLBRETIZMEL. REITL-
TEHONTZREDEI VL (Cs) BEIBEORERRE CNFETICHRESN TS Cs BRBERMTICDOWTHRA Tz, Ff-tiES
D Cs* DRFE - BITEEICEAT 2UHRAREZARRMIZBN L. Cs* NLEFEICEFND 21 HOMLIHEPIO I LA FTyOHA k

(FES) hoRALTERBDF v ET A HBEICECIRET S L THIEYMN LD Cs DREARHEICEY ., TOHE, £ED
BIEEEEITES TSI EERLz, &5 LERARORREZBER T, I iMd SHEMNDEEL Cs BB 25
HTHILERMXDBME LT,

% 2 & [Adsorption Properties of Cs on Clay Minerals] Tl&, /A\—XF a2 54 MMEL=RER (vermiculitized biotite: VB)
D Cs BMEHFEZHET LT, XRD. SEM. EDX ® VB OMMEERENTIZE > T, VBAD Cs RiEIE. EEBOBHZERLT
WD IEKFID KTIEEE S 59, VB BEIZEA LT DKH Mg2DRHMIZ& > THTL., REMIZIE Cs+T VB BRI Z8MNT
BOENTE, ZOHE. BRES 10.7A OB C-BREBEAEE SN, °5 LE-BCL-BREBERR. E5LTE0%T
f4 D FES IC Cst MRFE SN-IGEICHRINIBRBEL K CHEELTE Y., EXENSOD Cs REERBOEREMHEE LT
CstTHaflEnf- VBAFATZESLDLEBRHN S,

% 3 & [Desorption of Cs from Vermiculitized Biotite by Ambient Treatment with Various Cations] Tl&. =& (25°C)
TOEBHAFAVBRICESD VB ED Cs BB E A L = NH+ K+ Mg2* TaflS i VBIZ Cst #RE S5 & NH4-VB,
K-VBIZ[ZHY Cst ARFESNT . VB EROAOFMBIZFEEL TS (T THo1zh. Mg-VB Tlk Mg A Cst& TR
SN, Cs' DEMRAEICKVEALE-EBRBEZHERE LIz, CnoDEBEANT Cs BEEAREREKELIZE 2 A, NHsi K,
Mgz OWFINOXEAFF U EZHANTE NH-VB, K-VB A5 Cst 2B BICHBETE A, FALBHEBEE L D Mg-VB »
50 Cs REEIFE#ETHY . 1~3mol/L DFVKBAF A VREEL 1 BRUELEORVKEBHET IEAFAY (K) #F-o71-15
BIZCsREEMNTIRETH oz BBEHTIE. KA VBHLD Cs FRBICKRETHAIMN., 41 A OKPEENKEITELS . EAMN
T Cs BB E TR YBFBENZ EMnahoT,

%5 4 & [Desorption of Cs from Vermiculitized Biotite by Hydrothermal Treatment with Various Cations] Tl&. /KELIE
& (250°C) 28115 VB BN D Cst DIRBEREAEET Sz, Csr THRMRFEINFACLERN S0 Cs RELREIE
1{lihFA4> (NHs, Nat, K &Y ZEHhFAL Mg2t, Cazt, A+, Fedt, La%) ZRHWAHZ EIZ&>TKIEICRLEL.
0.01mol/L: D& Mg2+ iREDAZRTE 30 NHEIDKENEE 5EIRYRT LEALIBREMNS Csr #RLICEIRT 52 EMNTE
T=o Mg? BEZEMTSE Cs REEEEEEL. 1molV/L O Mg A& ERA WS & 1 BOKEZET 80% LU LD Cst ZFALC
EBHENSEBT 2 ENTE, KA A 2% 21fi Mg2) M 3fi (A, Fest, La¥) ICEZX D& T CsitEREERIC
MEFTEHIENTE, LEOHERN S, KBRBEHTIE, REGKNEREKNMIRILE—2FTHEEHFAUIZEYEA
CH-EBROIERNEZ Y. BED Cst NRBICTA A UR|TESZLDLEBON S,

% 5% [Validation of Enhanced Desorption of Cs from Actual Contaminated Soil] Tl&. EFLTIEDHRMALY (Frst
BERRE : 15,600Bq/kg) H 5 DETE Cs DRFEEARET STz, 0.5 molV/L ® Mg?t K&K Z AL T 60°C THkENE L THHA
MG Cst IZFEAERBTEAMN =M, KBWIELHE (250°C) TIE 30 D D#EEBERT 80%M Cst Z/KIAIZHHEETE,
COEFREE SERYRT & THIMD S IZFTLRIC Cst EHBMT 2 ENTE 2z, BFLTIETIE. CsHALEFDHL
D FES Mo BRICBAL., K EHICRELEALEBRBEZHEBLTEY. SO LN CsHBEZTREICL TSN,
KELEBEGTIEAFL - Mg ICK>TRALEBRMNETFON, ZIICHEET S Cst £ K ERITAAORBTEHLITLY
CsIiBEAERTES L EHLMIZ LT,

% 6 & TConclusions and Recommendations] TIEARHXDIERESEDOMARRBAICODLNTEEDT,

%% AXEESIE. X 2000 F L& EX300:EE 15T DIRET HH. HLIEHEXB00:EZE 1 HBHE LTSN,
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After the Fukushima, Japan nuclear power plant accident triggered by an earthquake and tsunami in March
2011, large amounts of radioactive cesium (Cs)—contaminated topsoil were stripped and placed in temporary
storage sites in Fukushima. In the thesis, a novel chemical treatment method was used to investigate the
desorption of Cs from both typical clay mineral of vermiculitized biotite (VB) and Cs—contaminated soi |
from Fukushima, toward the goal of remediating contaminated hazardous soils and its volume reduction

Firstly, abilities of various cations in desorbing Cs from different binding sites of VB clay mineral
were examined to promote the selection of suitable elution solutions for Cs removal. Results showed that
Cs which were fixed in collapsed interlayers were rather difficult to be exchanged and could only be
limitedly extracted by K* rather than Mg%/Ca? or NH,;* even at relative high cationic concentration (1-3
mol L") and long duration time (more than 1 week) at 25 °C.

Subsequent |y, desorptionbehaviors of Cs from VB were investigated at higher treating temperatures (100-250
°C). The results showed that Cs desorption ratio was significantly improved with the increase of treating
temperatures and cationic concentrations in the cases of extraction with multivalent (Mg?/Ca? and
A1**/Fe*/La*) rather than monovalent cations (NHs/Na*/ K*).

Finally, hydrothermal treatment (HTT) with multivalent cations was further applied to extract Cs from
actual radioactive soil to check the practical remediation effect. As expected, nearly complete Cs removal
was impressively achieved by HTT at 250 °C, which clear|y reinforced the applicability of currently reported
HTT method in Cs decontamination for soil remediation

Overall, extraction by HTT with multivalent cations is a promising method for effective and efficient
Cs removal from Gs—contaminated soil by achieving short duration time, low environmental stress, and good
efficiency, while dealing with the problem of waste volume reduction in Fukushima
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