JNC TNB8410 99 — 050

BEONRY ML P BEOELGICNNT S
WA T — R R— A

(B )

1999 4 11 H

BRER A 7 VB SR
W 1 = O P

Jliml




FEHMOEFZ-E—HLEYT - HR - GEHTIEGE. TRCBRVELELLZEL,

T319—1184 JRipkIE BRE AL BEHER A R4 49
PRl 4 7 VB R
K BBE  Hvip hE

Inquiries about copyright and reproduction should be addressed +to. :
Technical Cooperation Section,

Technology Management Division,

Japan Nueclear Cycle Development Institute

4-49 Muramatsu, Tokai-mura, Naka-gun, Ibaraki, 319-1184

Japan

© BBy 27V %EEHE (Japan Nuclear Cycle Development Institute)
1999




JNC TN8410 99050 .

199 9% 11 B

BEONXY b4 P BIUEBRICHT S
WET— & _—2
(BEHHE)

A PR, R WHE, Wb BEr

£33 =

B L NVESHEBEEY IS A BEHEREOATNY 7 RURANY 7 COERE
BN ZEFEST 29 AT, FDOMADTREDRY b4 +Rl4 B EG~DOIGE DEE
eERTOERBHIEIEE L 22, ABEICBWTR, FIBNL Sy FREBICY 2L
OERBHT LD Z LT —F R~ ZAINC-SDB)IZ DWW THEAMAT S, INC-SDB D
BBV TIE, BUNVESEREYHBLS Y 27 A OWEHELEE L 2 O5F
( Ni, Se, Zr, Nb, Tc, Pd, Sn, Sb, Cs, Sm, Pb, Bi, Po, Ra, Ac, Th, Pa, U, Np, Pu, Am, Cm) % 3}
RIT, 1997 FETARMENLIEMT— 5 2H 1 7 VBB TEICHEL T & /8 T4
HFTTHOF—5 2L LIz, U2, 1989 4EIC OECD/NEA 12 & YELD £ 2 &I
ET— 5 R=2AD5, F2RE Y LDIZBT BHEBIT T 2 — 5 OBELEDTH
CREERONB T EMA T BT BB THERIME SR, LRSI F—
% (Ag, Ce, Co, Eu, Fe, I S % 15 BE) b B L, 4bETEE 37 BRI+ 57— &3¢
FEEANTw3S, : |

JNC-SDB 21, Jo#E, ELRE, BEHE, REMmYy), B+ > TBREE(CEC
meq/100g), FEHE(mD), BHER(R), WEKoVg), BE, W pH, HEpH, N27T
ROMMBEE(mol/]), #H EnmV), H& EhmV), ik, RN (B) , EloRs
&, FHSK, 7RANKEG m7kg), BE, SETM, BVELY, BEEESOHS
FAASINTWE, /2, ZOF— ¥ _R—ARERABZEORER S EE LI IOV T
MER O FUEY T b Access 2000 TEEIL, TR 7— & ORFSZITCh {, HEEH
® pH, Eh, AFYVERE, BFE, KEERE2BEELTRAZEFERBICEoTY
%o

e T T R y—
#2 BEERHA AT



JNC TN8410 99—050
November, 1 9 9 9

Sorpﬁon Database of Radionuclides on Bentonite and Rocks.

Tomoki Shibutani’, Masahiro Shibata”, Tadahiro Suyama?

Abstract

Sorption data for radionuclides on bentonite and rocks are needed for the performance
analysis of the high-level radioactive waste (HLW) repository.

The newly developed sorption database by INC(JNC-SDB) is composed of various sorption
data derived from static batch experiments. The compilation of sorption data extracted from
published literatures (up to 1997) and those from experimental studies under reducing

~conditions mainly conducted by JNC have been integrated into the INC-SDB. The JNC-SDB

also includes available data for OECD/NEA-SDB(1989 version). The JNC-SDB contains 37
elements; 22 elements; (Ni, Se, Zr, Nb, Tc, Pd, Sn, Sb, Cs, Sm, Pb, Bi, Po, Ra, Ac, Th, Pa, U,
Np, Pu, Am, Cm), that are very important for performance analysis of HLW repository and 15
other elements (Ag, Ce, Co, Eu, Fe, I, Sr etc.), ‘

It also includes experimental conditions and related informations; element, oxidation state,
solid phase, surface area(m’g), cation exchange capacity(CEC; meq/100g), solution
volume(ml), weight of solid phase (g), solid-liquid ratio(ml/g), temperature(°C), initial pH, final
pH, initial concentration of the adsorbed element(mol/l), initial Eh(mV), final Eh(mV), solution
composition, contact time(day), separation procedure of solid and liquid phase, atmospheric
condition, distribution coefficient(Kd: m’/kg), estimated error range, reference, replication of
measurements, and remarks.

For the convenience of users, the JNC-SDB can be worked on personal computer by
Microsoft Access2000, and is easily used not only to search literatures and data of interest but
also to derive the correlation between distribution coefficient and PH, Eh, ionic concentration,

emperature, etc.

1)Waste Isolation Research Division, Waste Management and Fuel Cycle Research Center,
Tokai Works
2)Inspection Development Company Ltd.
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FE |25 | Bt | zof | a8t | R | 25 | Bt | Fom | o8t
Ni | 762 | 126 | 259 | 1147 | Bi 2 1 1 |4
Se | 500 | 85 | 406 | 991 | po | 28 | 12 | 1T | 4
Zr- | 308 | 53 103 | 464 | Ra | 676 | 466 | 45 |. 1187
Nb | 481 | 44 190 | 715 | Ac | 48 12 0|60
Te | 577 | 223 | 287 | 1087 Th | 286 | 187 | 61 | 534
Pd | 65 | 24 0 89 | Pa | 53 14 20 | 87

Sn | 115" | 118 109 342 { U | 1196 | 847 | 293 | 2336
sb | 107°] 16 38 . | 161 | Np | 726 | 538 420. | 1684
Cs | 1514 | 602 | 407 |2523| pu | 1011 | 321 | 247 | 1579
Am
Cm

Sm | -0 71 . 14 |. 85 659 | 373 | 235 | 1267
Po | 48 | 203 | 42 | 293 S99 |12 o |4

50 S0

40 40

& 0 [ Kol
k) 3

8 20 g 20

10 10

ot o

3.5 3 z . . 2 ‘:1.5‘ -1 -Iu.s 0 3.5 3 25 2. LAs TR s
e : log Kitrd/ke) Jog ud(mm;l":
B 1. NEA-SDB {2k U Dfkgi B 2. JNC-SDB 253 U DGR

D Kd DERRT S5 ~D K DERRTT A

C %2, INC-SDB e & ENBEL, AT L OSBRI

BrRSE | Bk
=2a 3811 5004
#L | 1529 2278
ZOM | 1025 1464
a&t 6365 8746

T (RES, BEKEFOM®Y, 2v7)—Ng)
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1 JNC-SDB OFIfikE:

1) #E
BIRDESIZINC Sorption Database System |(EXF JNC-SDB)}X, OECD/NEA 7
J:ofﬂ’wié&bB%L?LT~£?/\-z%£%h.booﬁbmfvﬁﬁﬁggt%@ﬂ)g@
ROREFRTOFIALEELT, 1997 £ ETIABEN XBF — 259120
BETER ﬁ{ﬁb'(%tﬁm%{#?'f@ﬂ%’b—f"Ez/ﬁzfﬂ/bt%GD'C%D 2L
FIORTISIT Y kT, BRICERE, BR, @i{bﬁaﬁi%@r H>D,

2) VAT AR
JNC-SDB %, ¥ —#~_—Rvk —"/7‘/ I‘:/ZT.L\ELT Microsoft #LDIAFHT—
FR—=RVT7NTHD Access2000 &F| L, Mﬁ%‘ HALRFABIBISA T 2T
ADEEREND,
T AT NBERERNTOFE
FATVBERTIL, X —22B0VTH—R—L2F A ICBERLTVET —F
BITAT VM AT AL EEH AT AL TED,
F7z, WEB#EEELL T, htm! & T} Visual Basic A=t 7A®f’Fﬁﬁ’i’ﬁb‘ 7o
PICLVBEI T 32547 M 2T AL R AT EECh B, :
* YA NARIEN TOFI B
VATV EBEATIE, FFAT R RF A DEREICLST _&’Fﬁ%ﬁﬁbt
CD-ROM Z1ERRL, Boft HABEELLTA,

3) F—FR—ROHBER

TE N AOMBEERUTRT, INC-SDB BEE A AT A%, Sk
7 A (Windows 98) I 4> R b — L L7, INC-SDB 25472 h X5 A
(Windows95/Windows98)iZ, Access2000 WCEVERLE S RT ATHB, £, 757
VEFIA LI INC-SDB 7547 2hi/ 25 Ak Macintosh R Workstation ZCBI{ETS
BETHB, 74T VN AT MIETH—NR— Y RF ADF —X ZERALTWS, 75
AT VP RF L ERT AT, P R—L RF DR N — S e LOBIETERE
EBMREERD, EER1ICRShBL512, JNC-SDB 7FAT R RF A
(Windows95/Windows98)13 5 —F R Skt 5 — export #58E, ERILEMEREDS
BEDEIEL T35, INC-SDB L H 27 A1 INC-SDB IFAT I RF A
(Windows95/Windows98) (D STRIRDHSBEDMLIT, 7 — & (OiE £ 4k i EELT, FERE,
B, BRSO E TS, T, 7 7'?47“%':%1, "% JNC-SDB //"747/1~~/er
fX Windows/Macintosh/Workstation 2G5 33 LR TEHY, BT
Reference DS REDEMEREE T2, F—F WY H L (data export)iss "?°‘f’ﬁl§l
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BREIIFREND, 238; ZOF —~F_R— RO EEET BT DT, EHT 3=
Y2 F —BRyMIERENTRY, F— Y RF AT /R TERILRLEL
12D, AT NVERENEHE INC-SDB H—/ S R T A~ DI S RS TS T
B, LROLSCET —F 2 HEBUIITA TN AT AR R Ui,

4) F—T ) HEE
INC-SDB D7 —7 &R R21T7 T, BIZRT X512, INC-SDB-TBL A&
T B R—2F—7 L THY, element, redox, Solid Phase, Solid Phase Group, water
type, Reference, Kd Graph Data % A J39°%, ZZC, OOGraph Data 137575k
DIDHERELL TERLABLT, TR ENOEZEAAL THELO TEE L
TRENRY, KR THE ECBENAEERCTHEN, 10~12 OISREET
BESNTONST —2IZ00T, TOFRES, X183 OBIC EBEHIT FRMETS
EENTWET —HZDVTL, 20 EREHIT FRMERZ /575 —2 L TAHLT
WD, Tz, EEICBWTERLBRESNHTWE T —ZIc 20T, 23CIcE—LT
AALTVB, FEBICIHE2PIZAYyF L7 TRT LI, element, redox, Solid
Phase, Kd Graph Data 0 E3RAMEAHE R 255,
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JNC-SDB-TBL
glernent. R g KT SR N
redox . 10784
Solid Pfias? FER 5073
Solid Phase Grotip: i+ & K sH 36714 K
Solution/Solid - 15/%4 b
1154 -
|G0sfer i,
10734 b HCO3
10054 b S04
200540 IF
Contact time 15784 + Si02
Separation 5081 & Fe
Ehint 1034 h NO3
Eh end 12,54 Clo4
atm/redox condition 5054 Doc sy
Kd 20754 b+ o Note FEZ b 65,535/%4 k
error 4054 =
type of information 50754 + : Reference-TBL
Reference . i il R i soser kot Reference i  |[FHR b - |502%4 kivin:
replicates,n 2354 - : Author FEAB 200/58+4 b+
additional/informations |54 % K 1K Year FE2 k 10754
SraphiDa i ' Title FEZ 255,14

_ ‘ Journal FTEAR 10073 k

pH Graph:Da " lpublisher  |FEx b 15081 b
 |time Graph D3 Vol FEZ 10734 b
|eh Graph Data No FEZ b 1084 +
Cinit Graph Data [Tk Page FER b 10754 +

L/S Graph Data Note AE 65,5353
T - —

- Solid-Phase-TBL
additional-information-TBL Solid-Phase ™ | 74X | HEVAS e
No s =i 2l vl [ i e s e Reéference. . {FER K500t Ko
additiohal-information | 2 & .:|e5,535.84 0 Surface Area [F%Z b 1531 b
CEC FER b 25754 b
Note1 AE 65,535/%1 ¢
Solution-Solid-TBL Note2 OLE

Solution 10454 b ) " | s BEARNEEB
Solid 1044 b ”

R2. F—7 i



_.ZV._

B 2= AT A
(Windows98)

INC-SDBY FA T ¥ M AT A INC-SDRZS5AT Y b AT I
(Windows95/Windows98) (77 2 HF A

?4?}51_
| e
— o

INC-SDBEHEH ¥ AF A

LA RS LR LR NIRRT R NNRETITNIT]
-

-

A VA a—
R
— sz

|: Data Export

{eBline

?47};;—
| -shE
— -

|: Data Export

frRISEEE

L1~ Solution-Composition
31

Solid-Phase
]

*IIII.Il‘."..ll.lllll‘.l.l.l
AISSEENGEEEENEERENEENESERNSENEN

7o kB
~— HrLE

L Reference
i

LI RT YRR RS R LSRR ENRRT]]
N EsEEAr KIS ISR NSNS NEENELNUENENEEES

[ )8

Solution-Composition

[T #8251

| Solid-Phase
it s D )13

Reference

BEE%

— Data Export

— Data Import

L—t Data Print

'IIIIIIIIIlIIlllllllllIlll.lll.llll.lllIIIlII.IIII..IIIIIIIIIIIIIIIII‘I‘.IIIIIHIIll
FEGAEN RIS NI FE SRR NG A AN N A NI N P RN EE R SN RIS T NN NN N NN NN NN NN NG

®1 57— ~— 2O

050—66 OT¥8NIL DNF



JNC TN8410 99050

5 BIEFE
TJNC Sorption Database System | D254 T ]\*/ZTJ.\(Wmdows%/ AN DVNTD

BIEFERUTIONRT,

5.1) [JNC Sorption Database System | DZFA T U b AT A

JNC-SDB 7747 b/ RF A(Windows95/Windows98)iL, Access2000 - L0EEy
L, 7—FMRK, T —F export #EER CYERIMBRATRECH B, INC-SDB SHE
VAT BEDBNIT —FDBRE B BIRSIT LA THD,

5.2) BEHE
JNC-8DB 75 AT Vb RF ADREIFS #Eix, TJNC-SDB- Chentj %:ﬁ 7)1/& U
5L, JA”FLH"?‘?W VAo —EERFTIREND,

?—&@ﬁ%ﬁ@ﬁ@ﬁ&r

lopen Nuclzar Syche Bevelopmant bstitols

3. A A= a—EE

— A A 2B E—
+ Data Search and Graph Creation (7“—'? DORE R MERLEEZITH)
* Close (BRTATADET)
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5.3) F—F B
@DData Selection EiE _

AAf v A==2—"T[Data Search and Graph Creation |%BIRT5HL, @41(_/7"5‘
Data Selection Bl &K REND, Data Selection EJE TiX, 7 —F&K0ATT-dD
FREEITI, CITOREFEL, FEE LI ORGREM)RELRY, FEEMT
iX AND (FRERfR) BRRL2D, MR HEATEOREERIIL TIDRT13EE L
7238,

element DR (Am, Np etc.)

Splid Phase

R4, F—#EL 7L a2 (Data Selection)BEIE

* element
T =T —T VR TCHEAENTODETO element BIANRTENS, RBIFER
% element 2wV RITIVERTD, BHITEERRPTETHS, BEERL-H
AITiL, ORGREFN) RFELRD, element HIBI|UEHTIT, MOBRERICHLT,
BEIR LT element IZEDRDIAGL B TOND, - TEINL T element IZEHTA3FH D
HHFAEND, {EL Solid Phase Group & Reference iZBLTiY, FH-E IR
RWIN TR E, EOEBFATRVAREZITS,
HRF/R T, element £LTHE, Ac, Ag, Am, Ba, Bi, Ca, Ce, Cl, Cm, Co, Cs, Eu, Fe, I,
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Mn, Mo, Na, Nb, Nd, Ni, Np, Pa, Pb, Pd, Po, Py, Ra, Ru, Sh, Se, Sm, Sn, Sr, Tc, Th,
U, Zr BEFINTH3B,

* Solid Phase Group

7‘““57““7”*'@@%5%’(‘%6%’(@ Solid Phase Group BUARRRENS,
Solid Phase i Solid Phase Group ZSBIRENAETIX, JET7 7747 REBLRD, BIRX
17z Solid Phase Group 2893 Solid Phase D433 RSB, element DIESLEL
SO, BRGEEBRRTEETHS, BERRL-54101, ORGREF) BKL
722, Solid Phase Group #@IRL7-BEIIL, hOBIRERIZH LT, BRLF Solid
Phase Group IZ&VRVIAZ DTS, #E- TR L7 Solid Phase Group I2B33
BEROBBRTENS, {BL element & Reference - RIL T, FH-ERNEITRIR
NTCWERE, ZORENTRYIAZEZITS,

Solid Phase Group I, EfEZROF| AL ZERL T, £T Solid Phase Z¥RD 8
DIETETTEITo7b D TH D ; Basaltic rocks, Bentonite (Clay minerals),
Cementatious materials, Granitic rocks, Mudstone (Sedimentary rocks), Other
minerals, Sandstone, Tuff, 7233, HADHETOVWTIL, £ 2 KEVELHDTEEL
7B DSTERMER AL, 1999)ERIBL TV VB, FHEND Solid Phase Group Z3&IRL
TRAIILL T D L5722 solid phase SBEESNTY Vo, Eie, HEES TREIL T
LEFROFHERC OV, T _R—2BOEHEREREEBIhE,

+ Solid Phase Group; Basaltic rocks
basalt, andesite, diabase, gabbro %

» Solid Phase Group; Bentonite (Clay minerals)

bentonite, Ca-illite, illite, illite/kaolinite, illite/smectite, illite/quartz, kaolinite,
Kunigel V1, Kunipia F, montmorillonite, Na-hectorite, Na-illite, Na-smectite,
nontronite, sepiolite, smectite, vermiculite 2 |

» Solid Phase Group; Cementatious materials _

Austro Deponal F, CEM_ALB, CEM_FAB, CEM_FPB, CEM.SIB, CEM SPB,
CEM.SRB, cement, CEMENTMB, concrete, CONCRETE], CONCRETE?2,
CONCRETES3, FA concrete, FP concrete, M concrete, M paste, PI concrete, PII
concrete, SI concrete, SP concrete, SP paste, SR concrete, T concrete 2

» Solid Phase Group; Granitic rocks
dioritel, gneiss, granite, granodiorite, mylonite, tonalite &
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* Solid Phase Group; MudStone(Sédimentary rocks)
argillite, loam, marl, mudrock, shale &

* Solid Phase Group; Other minerals

a-FeOOH, Al(OH),, ALO,, albite, allophane, almandine, almina gel, AIOOH,
aluminum oxide, amorphous Mn and Fe, anhydrite, anorthite, antimonite, apatite,
augite, beryl, biotite, bytownite, calcite, calcite/quartz, chalcopyrite, chlorite,
cinnnabar, clinoptilolite, colloid, corundum, Cu(OH),, d-MnO,, dolomite, enstatite,
epidote, Fe(OH);, FeO{OH), FeOOH, ferrrihydrite, fluorite, forsterite, gibbsite,
goethite, grossularite, gypsum, halloysite, hedenbergite, hematite, hornblende,
jamesohite, kermesite, K—feldspar, laumontite, lignite, limestone, limonite, magnetite,
marble(calcite), M-cinabar, microcline, MnO,, MnOOH, monazite, muscovite,
~oligoclase, olivine, opal, organic material, Pb(OH),, phlogopite, plagioclase,
Plagiorhyolite, pyrite, pyroxene, quartz, serpentinite, silica, silica gel, sphene £

« Solid Phase Group; sandstone
chert, gravel, sand, sand/bentonite, sandy sediments, sandy soil £

* Solid Phase Group; tuff
1R 2 7R HUR D tuff BRREGREE I TVB,

« Water type :

F BT T AR TERENTHDELETO water type BUARREREND, BEIC
ERT2  water type 2V AILIVER T2, BHRITEHBIRTETHD, BH
O water type Z3BINL7ZBEITIL, OR(GSERM) BT L3, .
0.01M CaCl,, 0.01M NaCl, 0.01N Na,CO,, 0.01N NaCl, 0.01M NaHCO,, porewater,
cement solution, deionized water, natural sea water, natural groundwater, synthetic
groundwater N ASEITVD, JLERP TERIZ OV TORRBZRVBDITIE nor.
LR LI, o, FILEREA ChERBRRIFEIIHMBFENMA TRRABKRT
HBILERLTNS,

- Solution/Solid(L./S)

R FRITE 95 Solution/Solid R B M) &/ IME K BB KEEZ AT T35, B/MER
AAL, BREZASTETICRBLEZToLRII TS —PRTEND, ZRAE
DHEANLVICBEN, 2TOT —FERETD, OB, B/MEBLIUEKXED
W HEDATIBBIETEHD, o T, ~UTRBIV~L LOBRREZITIERITIEBERIC
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RERERNEREEAT TR, AH i%ﬁ{LERU%ﬁ#D;TEu'C%/’é AJED
BEMIXml g ThHB,

- pH

BRBEA TS pH OR/MERCBRKXEEAT TS, BAIMERAAL, BAEE
AT ETITRBILEEAT T BT T~ BRREND, AN ITEHER OEE
T EETHS,

- Eh

REBERTOIRILBETEMEN DR/ MER R KXEE AT S, B/AMEEA
AL, BREEASE TR RLE LT o B =T — RRREND, HAED
HEAALIZGE B, 2TOTF—¥2RF%ETDB, TOBIT, B/MEBLIUERAEDTH
HDAFTBRUETHD, ADITBEER CEREICTEECH S, Birit mV ThY,
—200mV~-50mV DLIIZAHERN TS,

* temp

BRRIERTIREOE/MER CRKRES AN TS, B/MEZASL, BXiES
AN ETERRNBEIT -7 BT — REREND, BAEDO2EAA LS
B, RUOT—FERET D, TOBI, B/MEBLICRKEDREF DA Mk
HThHD, ANIEEER CEEIITTEThHS, BT ThHB,

+ Cint .

REBERATINEZROTRBEOR/MER VR KXEEAST D, B/MEE
ATIL, BREEADETICRBLAB R ToBITII =T —RETE D, BAE
DHEANUIGEN, &TCOF—FERRT B, TORIT, B/ MEBLUOBKED
FH DA BBETHD, ASNTERER CER I TETHS, 723, IHEHO
i%ﬂﬁ»ﬁfm BT mol /1 T3,

+ Separation -

F—ET—T VR TCERENTVWALTO separation condition 7507@‘%1"5%5
RIS Separation 2T AIZIVBINTS, BIRITERBRBTETHS,
BHED Separation ZBINUH-A1E, ORGRERHR) A L72 B, Separation LTI,
T —F ORERBRIC T D EE DSBS 2R LTS, AT AR CIIED
53 B (centrifugation) &3 L, FEULPI O EF 138 45 B o 18538 BF (1,000rpm,
10,000rpm %) BLOEHRRRIZRLTVB, £z, 7 AHO 158 (fltration)ih
DVIERA Sl (ultrafiltration) Z R L, FEIMHOEEIZT AN ZRBALBOT AN,
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—H£X(0.025 2 m, 10,000MWCO &)%&KL TV 5,

+ Reference

F— BT —T NV THERENTVBELETD Reference RYAMRRIID, REICHE
Fi9 % Reference <7 AIRLDBIRTS, BHRITEIORRNTIETHD, BEDO
Reference ZBIRUIESIIE, ORGYEFNBIELLS, element FBLTF Solid Phase
Group DB/ E LR LLDIT, Reference TR UIZBRITIY, hOBIREERITHLT, =
IRU7~ Reference \ZLVENIAZBITIID, fiEo TBIN L7 Reference (2835155
DHNRFEREND, {BL element & Solid Phase Group iZBALTiX, FNEN BRI
WSILTWE R, TORBNTRYIABZEITI,

@Search Result i

F 1-1~1-3 {Z element LT Am ZBRLUI-BEORERBREO—BERERT, K
OBEFMITRLIZEIIC, £F —FOEREFHICHETIHEBEZAIL OGS, HARK
LM T21EE element, redox, Solid Phase, L/S(ml./g), temp(°"C), water type, pH
init, pH end, C int(M), contact time(d), Separation, Eh init(mV), Eh end(mV),
atm/redox condition, Kd(m3/kg), error, type of information, References, replicates n,
additional information, Solid Phase Group RZTREND,
KHT nriXBEIR X PSRRI TORNWIEER T, FRFP T, Solid Phase,
Solid/ Sdlution, water type, Reference, additional information @ 5 I8 B 22V VT, af
BT RT —FeNEH T ATV THIEICKD, IVEMRERSUTIORTESIC
B/Bohs,

11 B
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K 1-2. #FFEE (Search Results)

type of information, Reference, replicates n, additional information,
Solid Phase Group ' '

ERIERC]

3 :I;: EEE ]

o
-
. |
.
i

A-b ]ja
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(®Search Result BEEOHF T I A7 I IV BT —FE REZEDTEHER

+ Solid Phase

Search Result BE LT, Z2RLIEVET—F D Solid Phase %??XLJ:D? TNy
Yo Brbl LJ:UJA-FUDJ:?fJ'ﬁﬁT‘—ﬁ ERAZENTED, -

Note 2 ii Excel DEVIALTHB, FRVALFTDEIXHHTY ‘Z)lﬁii Note 20
WaEs 7__’_21_/? Uw 74 5L Bxcel 33325 F450 Bxcel L — DR RAT LN TES,

Reference, Solid Phase, Specific Surface Areé,

CEC, Notel, Note2(chemical composition)%
¥RBZENTED,

[ .
ﬂ?r.fu}_(lum;aﬂdw .

i IIhLF s
!I.h '&LM‘E
0433 [oar, e, pretef, graie?, gl - By ok BV ],
Ww.raummum

K 5. &5 —&® Solid Phase DEEMIIE & =4 H

- Solid/Solution
Search Result BE& LT, %F@Lﬁ_b R —H (D Sohd/ Solution %:'7'72 «-J: UL %

7})’?@‘6_:‘:#\_&0 LT DLy —F 2 RAZENTES, solution @ﬁ{"‘
I ml "G, solid (DE-'LL X g THB

solution i% mi d)é{ﬁ'@ﬁﬁ%éﬂ’b,
solid }X g DEAL TRARINS,

& 6. &5 —XO solution/solid DEEMIFRE R T
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_+water type
Search Result BIE L, ZLZWEFT —Z O water type vV AIZEDZ T NVIY
w7 BZEICEVELT D X572 Solution Composition Z RAHZEHTED,

Reference, water type, Ca, K, Na, Mg, C, HCO,,
$O,, H, Si0,, Fe, NO,, Cl0,, DOC D##E (ppm)
= NOTE #BAILHTE3,

[T oo RN TS 1.0 o R R o e
L Wt T e T a1
B . T e
. m;l___u-wmnuu-:l_i
g .

' H

_' 7. %—‘Z‘F‘" —%? solution composition @%ﬁ%ﬂi’%ﬁ%ﬁ‘é‘@]

. Reference : G : SO

" Search Result EEJ:'C @??LTJ‘ Reéforance %‘?‘77~I«~_JZU§" ‘7JI/§ P i N
leJZUM‘F@lDf; Reference @?ﬁﬁ f*ﬂ%‘ﬁ.éhkﬁlfé‘é Reference 0)#%@1@.&
271 #ﬁ'ﬁéﬁ’b’@ ‘7:3

Reforence

e Belda shasrirtadend,

mduu Bnm A, h—.-nu |
4h, T 0, Trerg © J i Widamt § J

Reference, Author, Year, Title, Journal,
‘Publisher, Vol, No. Page, Note &

e T |

:m—u-:!im-: v Wity Fupaensty at p ﬁgﬁﬁéﬂfb \65

hiliener [
w1

LS [—-_Hu-
non: PRI

ma:

8. %7‘—'57 7p Reference DT #ﬁ%-r'é'l
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- Additional information

Search Result B LT, ZHRL7=\> additional information <RI XWF 77V
w7 BILITEVELTFDLS72: Reference & RHZENRTED, AL, [IBATENTH
BRENMCELTE, FT—ERBZEGEIhTWRY, GIDHEIZR, LTFIZRET
additional information @E?ﬁﬁﬁéﬂéo o

additional infonn'a{t_lon:‘ ﬂ‘iﬁ"ié oo

|§| 9.__ % 5’ D addltlonal information U)##ﬂiﬁ ﬁ%‘f "9"[217
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@Data Export -

#F 1 T/RLT- Search Result {22V YT Excel BR T —F & YT RETH
%, Search Result & kT Data Export #3&R 432212V D Data Export E
EHRFEREND, Data Export HE TIX, 7ANVFEIBEL, BERFV BB T
BRI R Excel BRTRESND,

Tirousit Ba) ok
Fi it

e -

%?.Luv? TANVEZTRAT S,

ccaia Wghact

[ 10. Data Export [H &

X7, R 21T Am & element ELTBIRLEHE-E D Data Export(Exce[JERDFIE R
L. REENAERIXF 1D Search Result BIETHRTIND 21 B D4, water
type OFEHIEER D 13 TH B, solid phase DEEAIIFER D 2 I H, Reference DEEMIFE
D 8EB THD, LEed->T, EEHAERIT, Excel BRTORIRILEL TRETH B,
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2. Am*%elment& LCER L /2354 D Data Export(ExcelHzt) D

. Research D 21 IHF T3 - _—
1 2 k] 4 5 & 7 -] 9 10 n 12 13 14 15 16 17 1] 15 20 21
element redex :::’:E ¥id Phase Grd &:‘J;"" temp | water type|  pHoit pHend Clnit ('.'onll;:l time Sqﬂ!-alfun Ehiait |- .Eh.e'n.d : 'cl;g":? g : Kd._'.'. .': :ea_rn_r : .hgtpr::ut:on Reference ;“) w'o;m.“;;
Am Plconcr Mtatlousmal 50 nr o |sythpwt|  ar <13.4 ne 20 iug an | nr o : nli_l;o_gcn: 2,90E401 | 211E40 " togKi{miskg) | Alblassonetal.{1993)
Am FP conce ma| 50 nt. LafOH)2 N ne T on 50 0 L an .1 ‘ nltrn_qc_ﬁ_ 2_._1B.E¢D'l _1.i0§+91 . fog Kg{m3/kg) Albinszon ot 21,(1991)
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