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Iodine and tin are important elements in performance assessment of geological disposal of radioactive wastes. Sorption
experiments of iodine were carried out under varying nitrate concentration with a range of 0 to 5 mol dm™ at neutral pH range in
order to determine the distribution coefficient of iodine was zero or non-zero value. The experimental results with estimated
statistical errors showed non-zero values for tuffaceous sandstone except for NaNO; concentration 0.5 mol dm™. Non-zero values
were also obtained under NaNO; concentrations higher than 0.5 mol dm™ for granodiorite. Sorption experiments of tin were carried
out at high pH range in order to check whether the distribution coefficient of tin decreases significantly with pH as a result of
formation of anionic hydrolysis species of tin. The distribution coefficients of tin on granodiorite decreased from 9.79x10? m® kg
at pH 10.4 to 2.46x10° m’ kg at pH 12.4. The distribution coefficient of tin on tuffaceous sandstone was about one order of
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magnitude higher (about 2x10? m® kg™') than that of granodiorite at pH around 12.4.
Keywords: iodine, tin, distribution coefficient, sorption, tuffaceous sandstone, granodiorite
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FEAEBIEE ST 5 Z & EIER E TRBATT S ATRet:
R& Y, TRU BEREM & DIAERI 28T < B & Bl %
HERR L ZE 2 DTV A[3]. 5 2 %K TRU LAR— R3]
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Wz 2L OFMEFSRER-TERY, IUSICL - TRITHE
EEH, AETEEA~ELET AN L CROICHED T 55
flilZiX 7z > TR, DFED, INEOHDORIENE TITFK
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ITEETHD. I UFROHEREIE, & 2 K TRU LAR—
FB3ITIE, TEREITE LT 1x10™* m® kg! DIERE S,
& ATTTERPEDO SR & 2 B & TR RPER B LR L
TP o DENRESNTWD. £, ERESIIE %%t
Gz a v RONERP A EfMi L, 0~6.14x10° m’ kg' D%y
FifR¥i%, Mell et al.[4)FIRELE 2 61T 2.1x107~2.2x107
m’ kg DSEUREABIGE L TWA. 2ok Hica vEDs
BRI NS WO T, B, #2107 m’ kg FLE
ThoTbEr TRWEERNESEE I TE 200 %
RABH 5 2 ERNEEIIR S, —RICHBURENE, Ny Fik
WL TSNS Z LS. ZiL, Bt e s
LoV & R & — el S8, RSB (TR
ORGSR 2T L, WIS 5 EAR o B
PEREFRIREE 23R D, FNHDIREL L U THRUREEE 5
FHETHD. DEURED/ NS N EW D Z L1F, BBz,
THRFAHR OB EZ N Z LW 2 EWRL, X
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72d. BIzIX, BUSBRAER & R TREOIREN ENE
A, 100£1 & 99+1 DA, REZET 114 L0, JREZE
NEBZRO), BaTRWERREZROPHGNTRNT
& &2 D RSV N S WA ITRREDORRICERE LT,
FRCTHOLNIHERND, DEEEERDDULERDHD.
B LUV PEBEZE > TRU BEMICEEN D AR
-126 ("*5Sn) IXEHMBUFERERETH Y L 1.98x10°
E[6]), AP EOEERIKGERED | > ThDH. &
WV~ FTFEHBLDONT N T 05 DT TR T
LHEEOREVESMRIER]D 1 > TH Y, EAH~DIE
IZEDBATIRIEDS, EHEARFMEFRTHD. AXITHITAK
FCIAKRGRLSTWEEZ b, 775 7 A REFEERIC
AT LT PERIE TIER & W BURS IR S 5.
HPERHE O Gt I BLAR A @ <, I35 Al B 3 <
RO SHTRREETH B0, ELTNTREREZZE LK
< (VIM=10m’kg") L THRMRKAZTUGEL TRY, ¥
JRAE T 1x10'~1x107 m® kg™, FE R Pk T 1~1x10° m® kg™
DlEZR L. LA LARNE, Sn(OH)(aq)ic & & E 5,
EBITERDOMAKSEAELZ L, Sn(OH)s, Sn(OH)¢™ % 4=
T2 RBHVAET 7 F /7 4 KL DiENTH D, TRU PEHE
VOB TIE, BAL FRMERZHIN, XA b
BB E TR & DOISIZ L U @V pH BRERIC 72 D AlAE
N B3], FDy-ALO; (2T D A XDILFE T, pH A
LI~ 13 (2T 5 & EmR ORI NI EAREL DS 2 #7
KT9 52 ENMBERIENTWVS. —HEHIZOWTIL,
Ticknor et al.[9NITAE A & BRI A XD 3Bl ea ITfG L
TWDH2, pHIL7.6~9.3 128 &% 0 & pH &M CTHRIG &N
TV, 72, FEL[10)1IW A 2 %144 pH 8~12 T4y
BoAR% A IS LT\ 503 pH IRTAMEIT MR ST
V. EAICOWT, 2R TRU LAR— R3] TR RICRE
ENiz 1 mikg! DX D AR EWEUREANE pH TR
TERVARERD D720, ERNRERPLETHD.
Z T, AEIZBWTIE, EnEbREOREN R
T AEBIUOHRAED 1 > ThAHIERE L e (BIKE
W) BRI, IVHLAZOWERBREERm L. =
FIZOWTIE, TRU BEEH D LA T 5 NaNO; D%
EJE L, Bk 72 NaNO; R E 510 xf LTI 3R % S
, AR B U COEREE TN L 72, A XIZ2W T,
1 pH S HIC TERBR A s L, FdfREk 2 IS L7z,
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1.2 SHERHFENEICFHET SREICET 5T HRE
BRI N S WG E, BREORBEEHET L ENT
<D, £ IT, NG PERE FFRIME O XIFRE &
BCARBCE P O RRZE D BIR & TR BT RRT L 7=,
BRI DER & KD F 2 (DHITRT.

q CO _Ceq V
= — M
c, C, M

K, @ SyBAREC m’ kg
q UGS TR O E A T O B TERE IR [mol g7']
Coy @ WG PG O WAR T OB PERLFEIE [mol dm™]
Co : SURBHLAIE O WAH T OB PEZFEILEE [mol dm™]
Voo O [m']
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Fig. 1 Relative error of distribution coefficients vs. relative
error of concentration at the end of the reaction (C,,
= aCy: a=0.01 and 0.1 at 1% relative error of initial
concentration)

a® 0.01 & DT 0.1 DIFETIL, IR C,, 124
HIREE Co 10 & 2 M~ 1HHE< 72 5 (C,y=0.01C,~0.1Cp) .
HRERIEICBWNT, BlxiE, 10,000 4 7> Mokbd 55
HERZE (1o) 1ZA T FOEHED 100 Hv 2 R THY,
FIRIRAZEIL 1% & 700 2 LD, PIIRE C) Z2KIZ 1%D
FEIRIRAE (0o / Cp) CTHIETE D LAETHIUE, I VA
REOFRFAZENRIZ 10% TH 72 LTH, SERED
FEXERZEIT 100% %2825 Z L1Xw. 2% 0, #EEDR
BEEE L CHLOBURMBE a0t e ThVWFERE
IRDIRBNC2 D T & de.

— 07, W EE Cy & IUE TR EE C,, 2335V M (Fig. 2),
DFEY, BEE~OEUGEEN D7 SRR NS WGA,
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Fig. 2 Relative error of distribution coefficients vs. relative
error of concentration at the end of the reaction (C,,
= aCy: a = 098 and 0.99 at 1% relative error of

initial concentration)

VIR Co & WS FHTIRIE C, % 1% DFHXRAZE THHT T
& LTha=099 DFE, HEUREOMHEXITAET 100%
BHEZTLED. IS, YIHRE Cy & NS FHIRE C,, &
1% DFAXIAZETHNI CE 285G, WBEURE ORI EN
100%% 48 2 72\ T2 012, a=0.98 FREE OWIHIEEE C, &I
FEVMRIE C, DR MIETH D, FIAIE, ARHFFE (KRE
oo VIiM=55x10"° m’ kg!) DA, WIHEE C, & IET
MWL C,y % 1%DMXTFEAETHM TE D HE1C, o= 098
IZBWTRD BN AR EKIE, ()25 1.1x10™ m’ ke!
Thd (20L& EnEREROMERTEET, KG)NDE 71%E
720 100%% FlAl %) . FEARICHEEAEENI NS EES < R E 1072
m’ kg DEA, BRI O FHRMEIL 2.0x10* m’ kg' £ 720,
o, WELEZESD 5103 mP kg & L75BE, SRR
O FIREIE 1.0x10* m kg &0 D, 0 X 5 ITHERED
TR IS DA Z 1 TRoRED W ES. BLEMIC
KD LB TE DR FIREIE, 10* m® kg F2%
ThHHZ Db,
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2.1 BR, Tk HE

EBRIHEH L2 a B KO T KL, HTFEESOBREEN
TEAHRETHER SN D &9 I, % LEMPsa s
FOBERED S & TN DEEN L DOHTKTH H[11].
EAIEH I, B S0 mm, JEE 5 mm OO
D&M L. A0 OFRE R, fERPIREE 23 26.40£0.01
g, BEKERED 19.50£0.04 g THD. FT2, AAICEEN
DU AROETEIE, TERPIEE23(8.710.01)x107 dm®, %E
RS HN(2.5540.01)x107 dm® TH 5. I U EDIERABR
VU E D T (4= 59.4 H, Nal 0.05 mg / g in H,0)
ZRAWZ, ARIZOWTIE, ICP-MS OEEHIZ XY 4y
BefRE A2 BT 5 Z LA ATRE LW L, Z0E RN D
SnCly * 5H,0 V5 Z iz L7z,

2.2 F§
A TR AR R 25 P AR 7 1 — 7R 7 A [12]

12T, BEST 2R ATOTEREERLE. e —7R
v 7 ANOIRER, 25+4CTH 5. RBEAESE LT 0.2 dm’
DRV Tr v L BoRgGE W R BRI 1A 1E

FCRAGEIRE D Lo, BT BEIZFLAE 0.45 pm D7 4
NE—FE AT BRI, RCY 7 uE NERE, £
FIENEGBR LI DEZERE 1 BIE L, SFEHEE K
Do, F7z, BEREEDRREII I U FOFSHRTH Y,

AR L ER L CEEORE (o) 2KRD (K@),

95%IEHXM Qo) %5 L.
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2.2.1 IIRDIERBIRE~ DYEER

3 U RO RERE ~ DI AERBRIERIC OV T,
NaNO; #2728 0.05, 0.5 BE N5 mol dm™ & 725 & 5 ICHT
KIZNaNO; Mz, RY AF LA T UBA ALY v —
T 0.1 dm’ ICFHEE L7, 5 ORBRIFIRIC B R AT
(RUSBAREIE D 1T 2 : 2.59x107 Bqdm™ = 3.18x10™"°
mol dm™) % 1.5x10* dm* "oz, EHEHRAL, IUEH
BRaBRAA L7-. BREARFOIEE X 3.76x10° m’ kg' TH 5.
I U BEOWESIITIE, F~= o sERE e (g
gO— e f —T—T v FU—H LOAX-51370/20-P) %W,
yRERE L CERE L. 72l, I UEOKSHE L —F—
2% v U7 — & UCH ENDICERBRIAE T 0% E [FAL AR
O UHEEEIT 1x10° mol dm™ FRE TH 5. FEAE[1)IC
IR E PV EHRERENT 1 EBTTH B, ARFZE TR L
WRVWEREAWD 2D, 1 EE RIS L T
PRWATRENE 2 5 58 LIS BREHLE 1,2, 3 %I, BRI
& 1x10° dm® 240 H L, B BER IS HlERE
3,600 B¢ 1 BRSNS L, FHNCEL T D 0ENE
R L7z, @ 3 BEIOWPEREFIZ IS TULE SR 23 ke L
T2 (T2bbLEEKTAMEL TWD) ATEEENADS
NEHEITIE, 4 BELBELREEOT Y 7, RES
Mrffie L7z, N-2,N-1, N BB O E IR MErm, 37cb
B COna > Cng > On &0 9 BMER B 5 U7 P U i L
L, BTy 7 (N+HLEIR) 21T-7=. 7,8,
9 E % O EFANME T LR o722 &5 9 JHfHE
BAITNE I E LI Sl L, o7y oo e L
T 15 AT 1x107° dm’ 3o 3 B4 L, B 7
ALENAIEREH 3,600 BT 1 BEHREEMT L, TFEMEEINE
MR L L, BHECEEERE L TZOMELRDE. F
7o, AR pH 3 J OV Bh 2 JI7E L 712 1SR SR 1f |2
HLTWDEEZEZONDIUVEOBELET 72D, &
LB IURBRIAE AT H LA % 3x107 dm® @ 1x107
mol dm™ NaOH IR CRECAE LTz 3 7 % A e 32k
SR B0 3 FEES L, T2 o 2 HERR 3,600
BT 1ERESITL, 20508510 I 7 HEOBEEE
BEERDT-.

—J7, NaNO; & & F 72 WBREIRIC OV TIE, HFK%E
RYAFNART U BA R Y o Z—T0.11 dm® 457 HR L 72
ZAVT BRI (ROSBRAGRE O 12T JRFE ¢ 1.84x107
Bq dm™ =2.26x10"" mol dm®) % 5x10*dm’ iM%, ‘&6 %%
AL, IERBREZBMA L2, BRAAKROWEE LT 4.07x107
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m’kg! THD. WERBRBIE 1,2, 3, 4 HRHICHRBRIAE %
4x107 dm’ 3°2 1 [EIS3E L, iR HE%, 3 %o 7
JVITRER R 600 £5C 2 [B], 4 W% DT 7 WIRRIERE
600 F»C 3 [a], ZiL 5 LISMIRIEREHE 600 7T 1 FIRE
ASHT L=, 3 AR ORI, 2 [ ORIEM) S FEE A K
W, BELEEEER L TEOMELRD . VAHEIT
NaNO; % & TeakBR & [TV, k7Y v 7 Thd
4 EMH%O 3 BEOWEME EH L, WEFEREE L, 3
R B L CEOBER R %, RO
pH B X OVEh ZE L= ISR A SRBEI (CE LTV 5
EEZOLNDAVRORENIET L2012, HBABIUR
BRIRiE AR H L= A% 4x10° dm® @ 1x10° mol dm™
NaOH i THEH L, VEifik 2 HIEREfE 600 F5C 1 [FIRE
SHTL, 3 UFEOBEmRAEREZ RO, PEFEEIT NaNO;,
ZELeRMNT, 23 [ HOWRHRIC I URBFLAEEE
NWTCW otz 1Bl E L.
2.2.2 AIRDEKELE~DIVERR
INERBIARE LT, KUY AT AT URARY v
A —%& T, #TF kP LUV NaNOs B 0.05,0.5 B LY
5 moldm™ & 72 % L 5 ITHE R /KIZ NaNOs &0 2 7= ik %
Bl ThLOWIE 011 dm’ i, TR EIBURIERETR
(R GBtREE O 12T J-HE : 4.60x10° Bqdm® = 5.66x10™"
mol dm™) % 1x107 dm* %, HHPZICFEERY BRE, 0.11
dm® ([CFHEE L, EraHAL, IERREZEBLE. Btk
RE IR E 1T 5.50x107° mP kg Th 5. IUERERBILE 1, 2, 3,
4, 8 BRI HRBRIRIE A 1x10° dm® "o 3 FI4E L, EiK
OYBER IS B IERERT 1,800 F0C 1 [EIgRESHTL, T
VEAERD, BRECEEZE L CEORELRD. i
HEIIAER PIFE I OV T OB & RIFEICITV, Fikd
TV 7D 8 MR O & NG R L Uiz, IUEF
rt%, Wk pH 35 £ OV Eh Z2J17E U 72 % IS B R anBE R 12
WHELTNDEBRBND I VROEEET 57201,
EAB L ORBRIAIK AR H L7 A% % 1x10° mol dm™
NaOH ¥AE CAREICEE L= 3 U H 2 IOt < v 57
W 3 [EBEE L, FRENOTEERZ HIERR 1,800 BT 1
EESHT L, TNEOAFNE I UHEOBEmEERZ K
H7-.
2.2.3 RADOTEERARE~DINEAER

A X DAL [Pk E ~DUUERER T, SnCly- 5H,0 % 0.35
g, NaOH % 12 g FFIRY, A A5k MA T 0.1 dm’
ELEbLDEAXDORAFIRE Lz (A X 1x107
mol dm™) . A X &4t Plia OIS HRBRIAIR IC DV T,
pH % 10.5, 11.5 B3 L OV 12,5 ICHHET B 721, # K% 0.1
dm®* TS E L7726 DI 1 £721% 5 mol dm™ NaOH IAK %
Nz, pH WNLE Lzt Z AT NaOH B IINE & F&ED
R EZ TRV BE, WEL 0.1 do’ [SFHIELZ. b0
REREIRE N FIUCRIAE 2 1x10* dm® i %, 1 H#EE%
(2 1x107 dm® 7R L, BT LTo. ZOH%EAE AL,
I ERBR 2 BIAE U 72, BRAARF O E T 3.75%107 m’ kg
Thd. ARXOWESNICIE, ICP-MS (B AE T #
PLASMAX-2) ZHW, EW¥EEO~ M) 7 2% T
EELLMRDEOICHHEL, ERLE. £, DUSHBRE
A1,2,3, 4 HBICRBRIFKZ 1107 dm® 372 1 [\ L,

June 2015

RS AL (IR FE AT L7e. “PARHIE T 3 v F TPk
HNZOWT ORER & [FERIZITYY, 4 B OFEY 7
VT ORERRE NG VR & U, W55 lEt:, WA
@ pH ZWE L7 BICHBRASEmICRE LT LEX
LD ARXDEEHWRT H7-012, HAB X UORBRIRK
B v L7245 % 0.5 mol dm™ HNO; ¥AUK T 3 FlEif L, %
NENOWIRE IREDHT L, A XOBEmE S BERD .
2.2.4 RXDBEREBDE~ADWNESRR

AR DEHREW H~DOWERBR TIE, AXORMFRE L
T, SnCl, * 5SH,0 % 0.28 g, NaOH % 1.2 g FFER D, A A
K AEZMZ, 0.1 dm® D 8x107 mol dm™ |ZFHE&E L7-. I
REBRAIEIT, #HFAKE 0.1 dn’ 0 3 SOEZRITHEL
FNEIIRFNE 2 1x10™* dm® N2 72, 1 £721% 5 mol dm™
> NaOH T pH % 10.5, 11.5 B L TN 12,5 ([CFH#&E L 7=, pH 8
E LTz & 2 AT, NaOH FIRUIN S & A& 075k % 5
DERE, WEE 01 dm® & L=, LavL, BEEERT~
TORBRIRIE CHERINTZ 20, FNEND _EEA % LR
0.45 um D7 4 JLH —CRHEWEITBER, 7.5¢107 dm® 27 H L,
RERIRE L. 20 ORBRIEET O A XOWRE ST %
TV, ZOWEEEREL Lz, BREHFAL, SRR
ZBAME LTz, BAGHEOWEE X 3.86x10° m kg TH 5. F
7=, BOERBRERAS 1, 2, 3, 4 BRI ICHRBRIATH & 1.5%107 dm®
PO [EISERL, BB ICIRE ST Uiz, EeEE X
3 U FEOEPIRRE T OV TORER & FRITITY, 4 EH
BOEAY TV T ORIERER A NG EHERE & LTz,
WA t%, WRAHD pH ZJE L7z, BEE ~OIE BiTE
(eSS ~ORERICHNTERTE HIFE/NE
<, BEEA~OWEFEEEE L THOERERICEBILN A LR
Wew, BEIREMAICBIT D IERRICK L CHRETH
D LWL, IERBRAS T OB ER OREE VRS AT D72

-7z,
3 HREEER

3.1 3AH*%E

IV R BR O % Table 1~Table 4 3 K O Fig. 3 (R
IR L IO PERAAR DIREE N B L, 7 m—T7 Ry
JANTHRY AFNR T U Z Y B —% W
WEIT-1-DT, TORMROEMEL L CHIHARE O
2% 25%&E Lz, micfebaidElY, /n—7HRy 7 R
W SERRACER TRV 2 &, KB/ SR VR LU~ S
SOV L OGN, IREVE Tl OFERE LOBRIEL VA
ERRELRBID, AALY A —DRF/NEEY (2x107°
dm®) DR (AR DAL DR 1.8%) Bd 5D LK
EL, AAVY U H —DFFRRZE 0.5%, HEAMERTFIRO MK
HEEIRE DREIT 1N DFRZE 1.6%DIRIEEZE L TRD
. HANOWEBERD TN THDHOT, RERALEER~
DOTHRBERE Or VEETERWI LD, ThieE
8L COlifREk a2 Kb 7=, n BOY 7Y v 7 CIUE
Lhrotc g h, RO gIFRD L1 5.
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Table 1 Iodine concentrations in solutions and amounts of iodine adsorbed on the wall of the containers (Qg) with contact

time in the iodine sorption experiments on granodiorite

Concentration of  Contact time Concentration of iodine Or
NaNO; (mol dm™) (week) (10 Bq dm™) (mol dm™) (Bq) (mol)
0 Initial 8.33+0.21 (1.02+0.03)x1072
1 8.60+0.15 (1.06+0.02)x107"2
2 8.58+0.15 (1.05+0.02)x107"2
3 8.61+0.11 (1.06+0.01)x107"
4 8.51+0.09 (1.05+0.01)x107"2 (1.36£0.22)x10"  (1.67+0.27)x10™'¢
0.05 Initial 3.88+0.10 (4.77+0.12)x107"3
1 3.87+0.09 (4.76+0.11)x10™3
2 3.8120.09 (4.69£0.11)x10™"
3 3.7420.09 (4.60£0.11)x10™"
4 3.74+0.09 (4.60£0.11)x107"3
6 4.03+0.14 (4.95+0.18)x107"?
7 3.94+0.14 (4.85+0.18)x107"*
8 3.85+0.14 (4.73+0.18)x107"3
9 3.92+0.14 (4.82+0.17)x107"3
15 4.05+0.07 (4.99+0.08)x107"3 (3.46£0.19)x10"  (4.25+0.23)x10™'¢
0.5 Initial 3.88+0.10 (4.77£0.12)x10™"3
1 3.7120.09 (4.56£0.11)x10™"
2 3.66+0.09 (4.50£0.11)x10"3
3 3.56+0.09 (4.38+0.11)x10™"3
4 3.50:£0.09 (4.30£0.11)x10™3
6 3.58+0.14 (4.40£0.17)x107"3
7 3.74+0.14 (4.60+0.17)x107"3
8 3.74+0.14 (4.60+0.17)x107"3
9 3.46+0.13 (4.2640.16)x10™"3
15 3.7240.06 (4.58+0.08)x107™"3 (1.39+0.12)x10"  (1.71£0.15)x107'¢
5 Initial 3.88+0.10 (4.77+0.12)x107"2
1 3.45+0.09 (4.24+0.11)x10™3
2 3.52+0.09 (4.33+0.11)x10™
3 3.51+0.09 (4.32+0.11)x10™8
4 3.53+0.09 (4.34+0.11)x10™8
6 3.4140.13 (4.1940.16)x10™"3
7 3.49+0.13 (4.29+0.16)x10™"3
8 3.56+0.14 (4.37+0.17)x107"2
9 3.36+0.13 (4.1320.16)x107"*
15 3.67+0.06 (4.51£0.08)x107"* 5.83+0.80 (7.16+0.10)x107"7
4=(CyV=CyV=C,V, =0 =C,, 0, = [V R VOV 0
C, Vy==Co Vo +C, (Vi +Vy 44 (5) Cy M
V.M +V, e+ (=Co -V +Q, +C, -V +C, 1,

C, :x BIHIZYH TV 7 Lize & OFAR D O

KRS [mol dm™]

++C "V )
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eq

Ve @ BECEENDHTKOER [m’]

Ve :xBEIRICY 7Y 7 LEEBOERE [m]
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BRI DREZITIRD L H 1272 5.
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HHREOFHEGEEIC LD b0 VT Y U 7IC L HREEN
EEND. OB LAEDIELSE DT —X DEN, ikt
REOFEICERT2EELY bREWES, 7Y
ICLDRAENKIIEEZEZ LN DD, AR CUUE PR
EEARETHEDIZ3EOY L F U o T eEm LI 25,
e B LIE DL 6D & I3 RE DGR R T 57872 K
DHPNESWFERE o7, ZORERICESE, #YE LA
EDIEDLDEIFNSWE WL, BEEEDOFHEUTERT 2
AREA BRENERBROBEL LTRY, IGEHERE C,
% 1.6%DFHRTFRZE T/H#T T& 7= (Table 1 ® 15 W% OT
—4). TO&E, SEREROFERTEE 100%ICHY T 2a
RG22 5 0970 &R B, KOG B AR B O WK [E b
(3.76x10° m* kg!) M 5HRD LN B HE R OEURELO TR
EIE 1.15x10* m* kg TH S, Table 2 IT"T L HI2, AF
7ROy EMREE O FRRE L 0 K& WAEMRER S LN, — 7,

Table 2 Distribution coefficients of iodine on granodiorite
and Eh and pH of equilibrated solutions

Concentration of Eh

NaNO; (mol dm™) pH (mV vs. NHE) Kq(m' kg™
0 95 14 (-1.01£1.06)x10™?
0.05 9.1 -39 (-1.85+1.04)x10**
0.5 9.1 -39 (1.47+1.15)x10™
5 9.0 -38 (2.18+1.18)x10™

 The negative values are brought about by propagation of analytical errors and do
not indicate that the distribution coefficients are significantly less than zero.
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A A BREEDME ) NaNO; #EE 728 0 35 2 100 0.05 mol dm™ D35
AlE, HEREE L TROENE L. NaNO; IRED 0
mol dm™ DOFEFIL, IRAEEEBE T 5 &, HFELREDS 0.05%10™
m’kg! R THD 2 L ARLTWA. NaNO; JE 0.05
mol dm” DEAIL, AL EE L CTHORRKITA DT
otz (0.81x107* m’ kg Adii) . EAREUE, R(DATEES
AR K9 WIS AT 0 [ R P O U MR R ¢ &
AN 35 SP-A5R5 O VBB O O ERE TR IR L C & 2 I P
CoyPITHY, ALIRD T LT, LILARRH Ny F
BIZ L 2B CIE, BEICIGE L&A R E R < BEallE
L, ¢ Z2RkDDZENEELWZD, OB EESITRT X
2N, WIHHREE Cy &S AT EE C,, D726 B ~DIX
ELERHNT 5. 2 ORI IR BRI A L 72 5 (G
<Co) FIREMEMNHITL 2. HDMHEIL Cy2 Cq THDHITHD
BT, BERRERIEICAET 23828 5T, G < Cy
DOPEBRPIE LN, BHEND DEAREDSADOE L 225
TEMNEZY S B, BRI LTV BREEIL 95%IEH
XMz 7RLTEY, 20 B2 1 BEIXZOXEAOMEE & 5.
IUREOIGEREBR S ED S H 1 [BITZ OXEIOHEE 72>
T~ DIE, MR E L TRoRE WM BRH L 135 2 bR,
Fig. 312 LA, TERIPIE ~D BRI NaNO, IR E D
EHICENBEIT A AR LTV A, MRS EE X
HIE NaNO; IS5 L CIEDIKRIEMEN 5 L ITfbin T
2. PERR[S]D, WAEA~O I UEOIGERBRIZEBWT,
KD X5 A A U BREEDE DA B W TOEMREAS N

Table 3 Iodine concentrations in solutions and amounts of iodine adsorbed on the wall of the containers (Qgr) with contact

time in the iodine sorption experiments on tuffaceous sandstone

Concentration of  Contact time Concentration of iodine Or
NaNO; (mol dm™) (week) (10 Bq dm™) (107" mol dm™) (Bq) (mol)

0 Initial 4.1940.11 5.15£0.13
1 3.94+0.07 4.85+0.08
2 3.94+0.07 4.85+0.08
3 3.850.07 4.74+0.08
4 3.90£0.07 4.79+0.08

8 3.91+0.08 4.81+0.10 4.44+1.03 (5.45+1.27)x10°7
0.05 Initial 4.1940.11 5.15£0.13
1 3.97+0.07 4.88+0.08
2 3.89+0.07 4.78+0.08
3 3.95+0.07 4.85+0.08
4 3.91£0.07 4.81+0.08

8 3.94+0.08 4.85+0.10 9.01+1.25 (1.112£0.15)x107'¢
0.5 Initial 4.19+0.11 5.15£0.13
1 3.96£0.07 4.87+0.08
2 3.94+0.07 4.85+0.08
3 3.9540.07 4.85+0.08
4 3.91+0.07 4.81+0.08

8 4.05+0.08 4.97+0.10 1.89:£0.90 (2.32+1.11)x10™"7
5 Initial 4.19+0.11 5.15£0.13
1 3.9240.07 4.82+0.08
2 3.91£0.07 4.81+0.08
3 3.93+0.07 4.84+0.08
4 3.8740.07 4.7620.08

8 3.92+0.08 4.83+0.10 1.22+0.86 (1.50£1.06)x10°"7
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o (5.50x10° mPkg!) ok SN DA ERSEEED T
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Table 4 Distribution coefficients of iodine on tuffaceous
sandstone and Eh and pH of equilibrated solutions
Eh

Concentration of

NaNO; (mol dm™) (Vs NHE)  Ka(m'kg?)
0 8.5 31 (2.47+1.83)x10™
0.05 8.4 -39 (1.95+1.81)x10™
0.5 8.4 -40 (0.73+1.76)x10™
5 8.4 36 (2.35+1.82)x10™
3.2 X

IV 3530 Dk B % Table 5~Table 8 3 & UX Fig. 4 |27 7.
SEURENL, 3 UFELFERC, KD g ERG)E L,
(O LV RD 7=, BHREW A D, WAERERE T#% O pH

81T BT B AYEMREE, R R DI S FE A3 B T PR

(5.43x10"° mol dm™) PAF Th-7-72%, it FIRIE% M
WCHTEFREE D TIREZ B LTz,

TERPIRE ~D A XD 4yEUR %L, pH 10.4 T 9.79x107
m’ kg, pH12.4 T246x10°m’ kg’ 720, %2 % TRU L
R—FBITARICHRESNT 1 mP kg & 0 /NE7a55mi%
BERELNT-.

BEIRE DI ~D A XD BRI T — &2 A7 2 &
D & ikamd D 2 ST LAY, Fig 4 12”83 X 92 pH
12 DL E T3 PIes ~ ottt & 0 skt 1 Himn
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Table 5 Tin concentration in solutions with contact time in

the tin sorption experiments on granodiorite

Contact
time
(week)

Concentration of tin (mol dm™)

Initial pH 10.5

Initial pH 11.5

Initial pH 12.5

0

AW N =

(1.02+0.09)x10°
(4.68+0.38)x1071°
(2.79+0.10)x107'°
(3.50+0.11)x107"°
(3.76+0.12)x1071°

(8.06:0.84)x10”
(7.98+0.44)x10”
(7.62£0.42)x10°
(7.7740.43)x10°
(6.96+0.37)x10”

(1.31£0.09)x10®
(8.07+0.43)x10°
(8.17+£0.43)x10?
(8.00+£0.42)x10
(7.92+0.42)x10°°

Table 6 Distribution coefficients of tin on granodiorite and

pH of equilibrated solutions

pH  Ky(m'kgh
104 (9.79+0.96)x107
1.6 (5.77+5.09)x10™
124 (2.46+0.53)x10°
Table 7 Tin concentration in solutions with contact time in
the tin sorption experiments on tuffaceous
sandstone
Contact Concentrations of tin (mol dm™)
(‘Sgg() Tnitial pH 10.5  Initial pH 115 Initial pH 12.5
0 (2.01£0.07)x10™" (4.16+0.06)x10""  (5.98+0.08)x10™"!
1 <543x10"°  (5.35+0.88)x107? (8.23+0.87)x10"2
2 <543x10™"  (5.05£0.88)x10™"? (8.67+0.87)x10™"
3 <543x10™"7  (3.87£0.88)x10™"? (5.11£0.88)x107"2
4 <543x10"  (4.97+0.88)x10™"% (1.22+0.09)x10™"

Table 8 Distribution coefficients

of tin on tuffaceous

sandstone and pH of equilibrated solutions

pH Kq(m’kg')
9.8 >1.39x10™!
12.1  (2.83+0.73)x107
12.6  (1.50+0.32)x107

4 #5R

3 U REOSGEREIT, BIKEDAEIZ OV TIX NaNOs; R
0, 0.05 3L 5 moldm™® DI VT 1.95x10% ~
2.47x10" m* kg DEBF BN, AERDSEARENI GO,
F7z, BRI NaNO; IR EE DRI v 7.
TERPIREEIZ OV TIE, NaNO; i E 0.5 3L U5 mol dm™
DEAITIHNT 1.47x107~2.18x10* m* kg! DIERE S,
B E RSB NESNTZ. —7F, NaNO; JEE DR S
TIXADE LY, FERNEBRENGE LN oT. &
BOAR U RIET NaNO; DREIIRIATH 5.
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