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Fundamental Study of Sorption Behavior of Europium to Ca-Al-Si Hydrates,
considering the Disposal Environment of Radioactive Wastes
T L&V THOKERL, HE
VHAER S

W5y BRER A AR RE L T2 B e A 8 72 Ca-Al-Si BRI 2 IV T, AlUSEE/VEL, BARER LORE 9
B &2 NTG A= L Licayn ey AOIEFEREZITo 7. JIE LIZ@8 B AT b L at oz
i Ca-Al-Si ZAKF~D 2T 1 B LADOIRY AL KIZT AlST E/V DA & IR LTz,
F—TJ—F : Ca-Al-Si FAKFW), =vw DA, HEHPEFETREY

1. #E I UL, TAWI=UA FAENGED Ca-Al-SI ZAKWIE, &2 FRMEIOEE /2K
WMThsdELEBIT, BIEREFEMLGEDC R E L CTAERT HZ ENRTRIND. BEHRTIE, 3
MDA A4 Thhd2ya ey AR, @& pH RO TR RIZ X 0 WS 2 D72 577, Ca-Al-Si
FKF EFIEAMER L CHRVIAEN D ATREME 2R L7Z[1]. ARFZECIE, & DICHEERAREOREE, #AEY
Hl, BEOAISI T ERT A= L L CTINERE ZMat L7z,

2. RE&R IUEFEBRTIL, Ca-Al-Si SRR DA & [FRFIZ Eu 2RI L 7. Ca-Al-Si Z/AKF#® CalSi € /v
R 12 BEOVAISI BV 0~05 1272 D KO ITfb v U A, B a— ARV, 7 VI =7 A
JLKFW & FTE BB L, 0.1 M NaOH &3 L OV Eu iR 2 I 2 TUUE R AP L=, 20 L & OfElHE
bEiF 20 mL/g (AR 30 mL/EAH 1.5 ), UEHH O BEuiREIZ 1 mM Th 5. #BAEIRKEIT 25CH L 50C E L,
14 HFH LT 28 HIERE 5%, T H > T — a3 ko CTHEESBEL 72, WAL 020 um D A > 7 L
7 4V H —T Ak, ICP-AESIZ X > THEAFMDZHEL, BUuBNIZEALEFELRNT L 2R L.
FIX, RSB AR W RO F 8ot L.

3. BER-EE X113, HAERESCH LU 28 HMBAKOEIER
*Jr®$7‘m§?§7‘n?<“\7 ML THh 5. Ca-Al-Si ZAKFIPINEIZ Eu 23 HLY GA
ENTNDILEICHOND v = X7 53524618 nm 1T D B — 7 7)) }\
[2]23, Al/Si %/vtt(i)i%ﬂu CPES T LTINS, X2 1EK 1 0 592 nm AJ Y
ICBIT DI OWMEEB TH S, VIO Ca-Al-Si AR b AR =7

ffi EU(OH)s L ¥ WHFEMPRELS, K1 T a VT RRBHRETE an 350 0 & & 50
7= AlISE A OFEHS LC b, Eu 2R D A E 5 ATREMEAVE S h Mavelention]

7o Fio, ASHEERREWIZEFOLEMMPEL 2D Z b, Al D
m, & 25\ & Ca DD 2 KFIN D Eu OIRFBICE 2 KIF4 2 & AR
a7z K1BLOR2ICH LD AUSI BV A IR 14 \ -

—A/S0
A/5:0.125

A\
& — /5025
N

Relative Int.[-]

—A/5:0375
—A/S:05

Bl SEEARY b

—

A0HEILIE 25°CORIECHAMIRTH Y, Eu 28H 75 CaASi K F TR o
W e E iR > BB AR TICB W TREL LI EEZLND. E ‘\\ \ —— W50375
BEXH 5 \ \ ) —ap0s
[1] i B« AT %2 2018 EROERMIFE L, 1L12(2018). £l "= -
[2] Y. Haas et al., The Journal of Physical Chemistry, 75, 3668-3677 (1971) 0 200 400 600 800 1000
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K7u 7L OFERETHS.

“Yayoi Taneichi?, Taiji Chida and Yuichi Niibori®
Tohoku Univ.
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W TFREKREICE TS Ca-Al-Si RIKFIA~D I 0 FRDOUNELE D
Estimation of Sorption Behavior of lodine to Ca-Al-Si Hydrate under the Saturated Condition with
Groundwater
RN BEORER T, T OGO BT 1
VAL RS2 R Be L E R

WLy A R T 5 Ca-Al-Si ZKFMICx3 2% 3 U R OUEFE 23N L7z, ZORER, EHEOKF
FOSICEEVER D IAEN D I kA Ao LT, I UHEREA 413 Ca-Al-Si BRI ~L 0% IE L
TR, ZOUAEREIL Ca-Al-Si A AKFH D Ca &EIIKAFT D Z LRI LTz,

F—T—F : Ca-Al-Si ZkF, 3 v FEBA A, I U 4, UGS

1. #E ZEOBAY FEMEHC X > TR SN DB SERR ORI, B A MRS OEHIZL Y,
BT NAHY . Dof Ca BRIELRHDIENTHEND, Z LT, BT AN Y KM THTFKPIZEH L
Si<° Al & Ca 3Bt L, Ca-Al-Si R/KF S — ki & U CTHERT D AlietERN H 5, AMF5ETIL. TRU BE
Y O EITN EZ G0N K& VT 7 FE(1-129) & Ca-Al-Si R AKFY) & OMAAERICER LTW5, BE#R T,
Ca-Al-Si AKFH~DILE TN I kA A (1N E I UHEREA A4 (10) TIERRD Z L 2R L[] A
A TIE, Ca-Al-Si R KT O Catr A1 & 2NEFEHIICZE LT 2 i T riKEREE A B JE L 13 KL V035 Ca-Al-Si
FRIKFNW)~ DI 258) % FERAIIZ TR~ T,

2. RER IUSEEBRIL. Ca-AlSI ZAKFOERL E FRFIC 3 U R ZRNT 5350 & L7, Ca-Al-Si &K
T OAERKTIE, BARIRD CaO, >V H 7 2—24, AI(NO); « 9H,0 % Ca/Si kb3 0.4~1.6 35 L OV Al/SI k2 0
~05, EAHDOKRE 159 7225 X D IBLE IO L7-%, R 20 & 725 X 912 L. NaClHEIR &2 Nz 7a
Wk E NaCl £ % 0.6 mol/lL & § 25kl HE L7z, FFC, BIEENO I, 250V 105708 &)
15 umol & 725 X 912, Nal KIFiK & 5 i NalOsiRiE Z i L7z, 10571220\, B bR Z R > X
IIZER{EAI L LT NaClO Zff TR L7z, AWML 25°CT 1 H~30 HIf & L, 2% 08E 7
A VH =PRI L0 EAYEE LTz, WEARIEA A7~ b T 7LD PR LD 10 A HIE Lz,
FRIZOWTIE T~ v oir #2117,

I WREER 1%, Ca/Si kb 1.6, AWM 30 H DA D Ca-Al-Si Z/AKF~D 3 7 HEDILEZEE T
& o FIZWIIIR B DS HERF STV 2 03 KT AE B PRV 28 5~10 mL Jilib 972 2 & 2 & 3,
EAHOKFISISMZEK E EDIZ IRV IAENTWND EEZ NS, —FH., 105 X FIHIRE Z Kl FE
D, &Y HEEEIC Ca-Al-Si RAKFIWIZHELY IAE 7=, Onodera ©[2]i% CSH & 105 OFHAAEH 2 5HM L 7=
B, B Ca & OMEEREZERHL WD, K2 13BEROHIT O CajBIETH 5 A, AlSI 1
MR, BRFFICIRINT 5 Ca &3 <72 b Z LTz, BAKIZIE CamHNEIN Lz, 1EK2
XU 1050 &L Ca-Al-Si RAKFIMND Ca EITKAFTH L5 4. Ca & OHAIEHOATREME RIZ S
Do B, TV UL, 26 I UREDOIEIC LD Ca-Al-Si R OREEZEITMZR SN o T,

-_"_i 08 | | [ | | I Eﬁmll; === = initial
2 os — S Dsw P
E — _-4I——___"__-—’._— E . IHres
E T -39 itthi4 >, Eaoo ——
;ﬂ NaCl=0 ™ Ted +— 3 {kHrF s,
E 03 3 ki, §l 300 = - NaCl=0
o NaCl=0.6 S o T - T
m o2 R - NaCl=0.6
g — naro 100 g l L I MmEEA L,
i —— )RR 2 ",/""‘-._. o NaCl=0
o “"'F"'T_’_’—T’—’r ndos | B o | | ] ——3oEmAT,
® 0 0125 025 0375 05 0 0125 028 0275 05 NaCl=0.6
AlfSi Al/si
- : - stbh
B1: Ca-AlSIRIKFPA DI RO UEE T B2 ®RAEP OO LRE

BEXMR [1] BIAG : AAF 77152 2018 FEROFESHHEE FE, 1111 (2018).

[2] Onodera et al. : Proceedings of WM2018, Paper No. 18176 (2018).
BAEE - ARHFZE D —EIT R R e R A B A JARAFZE(A)1THOL371, 5 KON [SUERRL2E S & FE4E U =R 1 SRk il -
N B RHEE S 2 — PR L4 0D 72 8O DS RR - TR BTV & FESR AL - W32 B3 5 BRI IE K OV 2 A A
BRT0 7T 5] OFRETHD. IR LTHEEZERT

*Rintaro Nagahora?, Taiji Chida! and Yuichi Niiborit
Department of Quantum Science and Energy Engineering Tohoku University
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Sorption Behavior of Cesium on Calcium Silicate Hydrate
under High Sulfate lon Concentration Conditions
HA E2t, FTHOKREY BE M- & Bt
PR R

EiRE DR A 4 v A L 723556 D Cs D CSH 7 v~ DIGEZE) 2 {18 5 2 5lBR %2 F2 i L 72 . 45 2R,
FEATWISE CHEME L 72 JRERIEIC I L €T CSH 7 v~ D Cs DUTE M I M IS T TR D2 B IREN T H
5 b7z,

¥—DJ—F:CSH 7V, WilBA A v, v v L, P&

1. #E

T A2 N RO IR U TR PEBEZEMAL 345 O JE B O RIS Y 71, IR & L TAR S
D CSH 7N ~DUEZENE, CSH 7V MAZ R (FfIC 0 T4 U RE) 2 RANCIUET 2729,
R OBITIMEi CEE CTHDH. — 5T, CSH 7L OISR Ca/Si HITikTET 523, CalSi tuix Ca
DVEROH T AKLRRSE DRSS L » TEET 5. AR TIE, HTAMBEROENEE LTy @i
FE DRI A A2 H1F LT=85412, Cs O CSH Z# /L ~DULGE BN 5 2 5 B8 >\ Tk & i L7-,
2. RE&

2-1. BERFIR

FRb L3 DR FIEHMEE T3) & 7 22— 24 R U B HR(AEROSIL300, HAT = D Lkkiiatt) %
Ca/Si E/VIEAY 04, 08, 1.2, 1.6 12725 & 5 12 & L TR Y k& (NalgeneTM, 78 & 50 mL)IZ AfL7-#%,
5 mM @ CsCl %% Z N Lk Fnag Az U7z, &8 i 20 mL/g TREE L7z, Al (Na,SO,) 1338 A I [FIIRFIC
WL 72 D (Casel) &, PIERFHEAERZITIIN L 725 (Case2 TiL 1M, Case3 TlL 4 M) & TH#g L
7o, BRERYE O VINGEFE 13 30 mL 2%k LC 100 mM, 300 mM, 500 mM tH24 & L7=. B LIZmEE %
fEIRHE & 9 ZRNICIW T 25°C 1218 B, 120 strokes/min THE & 9 L CUL & #RER 2 3206 L 7=, [E% 4y BiEl% 3500
rpm T 10 4y s DA BEZ ATV 045 pum FLED A T L 7 4 W E —Z W TIT - 7=, I8k % ICP-AES <°Ji
T SEAIHTIE(AAS)IZ L 0 HIE LT,
2-2. FEBRHER

I CRA R % [RIRF IR L 72 Casel 1& 2V TUIUE it O Cs R & X2~ 9. At B KR HE VRN (0mM)
TUE, I CalSi LEAMEWER,  Cs IR X v K& KT L7z, WREEEIRINSG:CIE, ¥ Ca/si
e @O GRIE(1.6,1.4) TlX, B TMEEMED M B L722, 2 iTK
LR L BRBERINRE N A L CHIGEERF LM =T 5 >0F

Z Lot BT [1 0L 510 NaHCO M (RIEH) 4o |
2RI L7852 CIE BRI AR 0 15 Hefil L C Cs UL i N
PEK X < b U728, ABFEDBNEH T It Cs OIS -

s
L7270 T BRI MIEE I LI L C pH I3 L7z 2 Ene, 2 //*“‘**/’//A
SO, A 7 CaA A &I L CSH 7 L O s 4 FHRAE S 0“;/a////4////4

b OO, WEIEEREILRIBILIC I L B Chd ol b 1.0} . Carst oty
BEZ oD, FIFMHK CasSi thd CSH 7V Tl Cs DYLE L el wiiz
Do LA HE FERICH > 7. Zivd Na A A K p0Uma oo o o T
WBLLEZ LN N BEDE T NEpoteion, A% O W Naso iy e
WRRRETH D . 1 Casel (Z351F 2 & F-fir #% DI AR
3. 8 H10> Cs L & BFRHLIREE & ORISR

[ 8 0D R AR 2 TR L 72 SRR I HEi LT, BB OURINZAS Cs D CSH 7V ~DIUENEIZ 5 -2 5 528
INE Do Tz, REBHEIZHE U CRMIFBHEIZ X % CSH 7 /L OISR LEW 2 & 23R S 7z,
&3
[1] N.TAMURA et al.: Sorption Behavior of Cesium on Calcium Silicate Hydrate under High Carbonate lon Concentration

Conditions, Energy Procedia, 131 (2017) 203-207.

" Naoyuki TAMURA !, Taiji CHIDA®, Yuichi NIIBORI* , Seong-Yun KIM*
TOHOKU Univ.

2019% BRRFHE¥S - 2C03 -



2C04

20195FDER

REFETICETAY5 - HESRREREDIUEES

Sorption behavior of uranium ion on Neogene sedimentary rocks in the presence of carbonate
EAFIN, xRz !, W B2, A R, ZABAC, B’
VEORBE L, 2 HAERZ I, IR Rk
WRAETR I FE T o & — TERIR L7288 AL MRS TH D EEEIEE ~D U T O3y FUCERBR 21T
WS EAREL K 25T LT K EOWHESME (pH, Eh, RREBRES) KFEEEZ b &1, DUEHEIZ OV T
BELT,
F—D—F: U T, BB ACHERUE, IOE, IRERHRE

1. 8

TS PE BRI ALy DR TRMBIZ 3\ T BT KT OBEFE O REE ~ OGSO £ 5 A THRAE 0D 8
BEETHD, RSB TFHKOGEM T ARP T AT T & UCHEET D V7 0%, IRRENME B
RE~OIERENE N LD, REEMME L CTHREER SN TI e ote, Loy LT, ERBRE IR
TIZBWT, BLET I CHFET 2 6 T T =1 42 (U0, RN T T = )VIRERSEAR &2 TR L, B b5
EMRD T ENEBIIFENERICLVER SN TEY ., 20 ONEEEOBRIZELIAE E > TV D, E
M72B2IT % < M, ARBFZETIE. BWIRE O RIRIE % & TR 2 U F KA FET D HE T 5. JABA IR
SEGRHIE IS0 o 2 — (JAEA BRAE) OFTH —AHERE A B L, Hx ORISR D[RR E~D ¥
F L OIEFBFHMEZ B L+ 5, Ny FRBRIEIC L o THE SROHERLS ST 5 7 T o OIES TR A,
EAI L, ZOIUEBIEIZ OWTEZRE LT,

2. EEB

JAEA BRIEDHI ) 470 m TERIL L7254 (HEWNE) 3 X O R K Z [EFEF L ONEFERUEEE LTy FIGE
HBREITo7, BRI TCT VI HAFHERAD I a—T Ry 7 A (0,< 1 ppm) NTITo72, HA2T
WEFLERE VDT L. i &2 VD CRIEE 250 205 500 um & L7z, HIFAKIFABE0.45 um DA LT T 7 4 )b
H—FHNTY U U UABEITD, TO%—HFRMEIZL T B NaOl b7 v 72 HWET A HANRT Y
T HAT ) T & CHRAFIRIE A AR L Tc e, S0D O R IR FE % NaHCO, T 0, 3, 10, 100 mM (ZFR#& L7,
BIEED 7 T RS A N 2 IR IR EE 249 107 M & L=, 25°C T4 ARESE 9 L, IRE 9 %Dk
a7 4 NVZ =L, AT DY T YR %2 1CP-MS THIE Lz, [EEmFERICSE LTV DI DD
b, WS EARER KRR ORI D Z IR E (U], B8 L OCEEIED ¥ Z AREE U], WRABREE V(n®) . [E4H

ki Wke) 2O TRATRENS, (U]~ v
Kq(m?*/kg) = —— - (1)
aq

3. BREER

Aoy (Y Kaﬂﬁﬁi@‘ﬁ%%ﬁ%ﬁ: (IR 3 mM) ) 1000 ez —U0,C0;
(BT BIART T T AR B BN E O .o so | —o(con:
—B% Fig LR, REREGERVGE, pl L3 1 o« 3l Takon
© Kl ERT B EIAR bR, —hREEat T, | W o 5| . _._.
Btr, pH EFHCHE KIS TR A R S0, ik ph E Pl e A Iy 2
CBVTHERC L D LEOKFARE T, | sopove emmioomn 20§
YT AEROBDEAI DL, RREEE N L

7RNERERD pH 8 LA LTI 4 i EEHI CTh D, fRIEE LT " ol 10
Z i E VR (pH 8 LAT) 36 X OVREE & & o7kl ¢ Fig. 1 U OIESEURE X OURBEGEIE T (3 mD) &
W, RESDBOERB EF L2 bbb, by M 5 L DAV AR EE (B 22

L 4o T s RTiER<, 6 i T = A A

® Cal0,(C0y) 5%, U0,(COs) 3" 72 EDT =AMt A Th D, FETIL, BEHFREO/LFIRER X ONEMH1{L
PREOHHREZ L LI, VT OREFHCONTERT S,

*Kazuto Haruki', Takayuki Sasaki', Akira Kirishima?, Hiroshi Sasamoto?, Akihito Mochizuki® and Kazuya Miyakawa’
'Kyoto Univ., >’Tohoku Univ., 3Japan Atomic Energy Agency.
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ERed o ARV BERFTOULa =Y AERE (2)
Zirconium solubility in the presence of hydroxycarboxylic acids (2)
UNRRE !, E M, e oREZ!
VERARRZER B TR 7EFt

AfieEA A & UCTIRD % S BREOEMRE RN RIETEEBIER L, MEDRese Rakxi b
RUBitF Fcovira= &Ah%f%ﬂmhto%%rprkiUtFD%/ﬁwT/M%rﬁfﬁﬂ
O RSO ERRER A RO D & & bIT, MEDOBOASEERRRIC KT T OV TRHRE L7,

F—U— RN a=v A, AEHE. v RaxTh AR, SR

1. ¥5 HHUEEDICEENIEEDO S, 4Ali&EA 4 & UTRD 5| ROBITHEENL, HEtK
PRI IR DVRFREE I KBS S D23, TRU BB H kO AN 7T 2856 SEARMISIZ X 0 Z OfiE
FEN EHFDAREMENH D, KR, BRALKFBHOKIGIZ I VAT L ((COOH), $H Bz oEe Frf v
B (OH) 2HT54 V% vHh U mE (ISA) X, 4fivrva=0 s (Zr) &FPENST VA U YE pH fEIRICE
WCRE R AIRVESER 2R L[1]. DARF I EIST Tl b Fad v EMEERICES L TWnD B X
HALTZ[2], £ T T, AWETIE Zr & ISA OFEAERBUCHEREIC DWW T XV EEMICHRETT 2720, MiED Rz
Vo sl =R s i NV [ S fo@mﬂ%ﬁ%MELto@%f@%ﬁﬁ%i%%ﬁb«km%xﬁ»f
VEREEIRE X OV OSEAERER Z R, EEOE WV EE KRS KT REIZ OV TRE LT,

2. EBR WEHARIIAREAFNEICE VL TO XS ICHRE L2 by 2 =9 A (ZeCly) % K IZ 5 f#E . NaOH
KRR L, Kb v a =0 A (Zr(OH)s(am)) Z LB SH, Bk CHBEIgE Lz, &2, pHe (7~
13) BEIORAAHE (1=05M, NaClOs) #F#HE L. 7V 2 — VERHOCH.COOH) E 72137 VU & U iR
(HOCH(OH)COOH) % FTEWRE (10 3~10"' M) & LeilEHA N IZZr(OH)s(am) % [EFH & L TR L7z, #UEHAE
aFTE O, FiE L%, LIBAEEE 7 4 V¥ —5i (3kDa, FLEK2nm) L, ARICE 52
JEZICP-MSIZE W ER LTz, 28, ZiREDOKRHRFIIB L Z107MTH 72,

3. fERLEBE JVa—n@ (GLY) BLXOW Uk~ o T T T T T T [
% (GLC) #:7FF ([GLY ot [GLClie=0.1 M) IZF\F % Zr
; ‘ _ o 3 A A -
VIREE 2 X 12T W OEA S Ze AEE I pHe (2 AnA A
X LTURIE IE & 22 DR Z 7R L7223, GLC A7 Tk T Opmmm B E -
J % Zr WRRREIE GLY A7 T2 D & bl L T4 47 T -5 |
FREFEVME & 72 o7, GLC TlE. BV RF LRI B =

O B[} -
Fhab KR UHEEF TR, p-t Frdompngss = 0 o
FRICHG LTS Z ENRmWAREZRTHEEEE 2D 7k o® oq, o ®
Nz, F£7=. ISA ([ISAl=0.1M) HAFFITHIT D Zr ¥ sl ® oLy i
fREE[111E, GLY (b LC GLC 277 FIZB 5 Zr EAREE B oA L]
CIEVMEA R L2 Z L inh, ISA OOV, & Sh—— T 1 1 1 1o

7 8 9 10 11 12 13 14

IRFIUAEBIOR2 2L O Rax Bk 245 pHc

AEIE I 2 v, FET VA i s .
RALHEIEINT 5 £ % 2 biLTe, RHCIT, Zribhiis | GLY. GLC # 1 (R ISA ##F i 3519
@t }\D ""’V:/jjll/zh V@&/)%Ef&ﬁ‘fﬁ@%%&é\bﬁf\ jz é ZI‘ {Eﬂgg ([GLY]tot [GLC]tot [ISA]101:
BE 2SS RO SRR R R, b RrX v EAAER oM

WCRIETREC OV TR~ S,

2% 3CHk  [1]T. Kobayashi et al., J.Nucl.Sci. Technol., 54,233 (2017). [2] £ 5, /154 2017 SEHFEDES 1HIO.

*Taishi Kobayashi'!, Peng Wang' and Takayuki Sasaki'
'Kyoto Univ., Graduate School of Engineering
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Rapid Removal of Cesium from Vermiculite by Collapsing the Interlayers with
Hydrothermal Column System
*Xiangbiao Yin 12, Yoshikazu Koma !, Yusuke Inaba?, Kenji Takeshita 2
1 Japan Atomic Energy Agency ? Tokyo Institute of Technology

Abstract: The decontamination and volume reduction of Cs contaminated soil by efficient Cs removal remains a
great challenge after the Fukushima Daiichi Nuclear Power Station accident. In present work, we studied the removal
of Cs from the clay soils by treating with hydrothermal cations in a column system. The new results showed that Cs
could be selectively removed from its collapsed interlayers in vermiculite by hydrothermally heating at 150°C.
Keywords: Cesium desorption, hydrothermal treatment, volume reduction, ion exchange, decontamination
1. Introduction
Due to the Fukushima accident, radioactive Cs was widely dispersed and contaminated the wide areas around nuclear
power station. Subsequently, the topsoil has been stripped within the top 5 cm which is now just being stored in
temporary storage sites due to the difficulty of decontamination with the selective Cs adsorption on clay fractions. -2
Therefore, it is urgently essential to develop efficient techniques performing Cs desorption from the clay soils.
2. Experiments
Clay of vermiculitized biotite (VB) (1 g) was dispersed in CsCl solution (0.1L) with Cs* concentration of 1000 mg L*
for 3 months, reaching a saturated Cs adsorption capacity of 41.32 mg-Cs/g-VB. These adsorbed Cs were confirmed
to be fixed in the collapsed interlayers of vermiculite with losing hydrous water molecule, which is comparable for
the Cs adsorption on the frayed edge sites of clays in natural soils. M Subsequently, 0.5g of as-prepared Cs-VB was
loaded into a stainless steel column reactor and flowed with the 0.01M MgClI; in rate of 0.5 mL/min at different

temperatures from 25 to 250°C. The compositional change of the treated VBs was analyzed by XRF.

3. Results 10 Il Ori-verm

Figure 1 shows the weight ratios of the compositional elements with Si

o
o

Residual Cs (%)

in the VBs before and after hydrothermal treatment. Firstly, Cs/Si ratios
decreased from the initial values by 33%, 98%, 99.9% at 25, 150, and

. 2.1%0.1% 0.1%
Cs-vert m 25°C 150°C  200°C  250°C

o
o

M/Si (Wt%)
=]
~

200°C, respectively, indicating nearly all Cs were removed only above

o
o

150°C. Secondly, K/Si ratios decreased from the initial value by 0%,
17% at 25, 150°C but 92%, 100% at 200, 250°C, implying most K still 0.0

Mg Al Si K Ca Fe Cs Ti
remained at 150°C while removed above 200°C. By contrast, Mg/Si Component element

ratios increased from the initial value by 2%, 12.5%, and 16.7% at 150, ~Fi9ure. 1 Composition ratio of VB samples

200 and 250°C, suggesting more Mg entered the interlayers and Pefore and after hydrothermal treatment.

exchanged with Cs and K by treating at higher temperatures. Aside from the above-mentioned Cs, K, Mg elements,
the constituent elements of Al, Ca, Fe, and Ti for VB remained roughly stable, irrespective of the treatment.

4. Conclusion

Hydrothermal treatment of the clay soils in column leaded to a selective removal of Cs but not K from their collapsed
interlayers of clays by heating at low temperature of 150°C, which was expected to establish practical technologies
for remediation of the Cs-contaminated soils.
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