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1: B HECSDTIERDFERMICEHTHAERXRDIRIL?

QO T ZEPIZH T EMEECSDEE R TDT —21L, 1950~60FE XD KRB REERIZLDT+—ILT
L1986 FEDFIL/ TA)EFAREMEBRERRICERANZZSHIFET 5,

OFII/TA)ERERNRELI-T—2TIL, BiE6~8FETHRIBE L IEP DS ECSDKER X
RKBIOMETTEEEF-TLVA(E1-1),

O BEDRI[BEKRERICHEITH—ILTIMIEET 3T HELGEICEY L EMNRE SN TE,
IR ECSIEHHER LYRWEICITZ0F L EMD>THZELGZN(K1-2),

K1-1 FzIIL/TA)EHEDRIT—ToD K1-2 JAx—ILT7OrEDEFMIZEITS

IS ECsDIRE 7> Y BEECSORES M (FHREADT—2)?
SCSIRIE (%/ cm) 97Cs R EE (Ba/ke)
0 20 40 60 80100 0 20406080100 0 20 40 60 80100 0 2 4 6 8 10
0 s O ra—e 0 "W e
L‘%A/ :/A. ’:/./. 0 T T T
E | [ ‘W . o o
i 10 [ sitel. 10 [ iter, 10 Sites. £ 40 ¢ 1950~ 60F X D
; : ‘: : r 1987 Et 0T L R T:137Cs§§;6;u
20[ :::Z 20 | *1987 | 20 [ | 41900 80 E#ZBLI=IKR
T +1994 t | *1994 T | +1994 100 L=
25 25 25

(H#2) 1)Rosen etal.(1999): J. Environ. Radioact. 46 (1), 45-66. 2)Tsukada et al. (2012): Pedologist 55,435-441. 4



2 EtECsIE T IERTEDLSIZHEELTLDIDM ?

O HAHECsIE, TEPTEIECETERE., A4 ZME, KBEBRELTHFRET D, BEER EAMF
BIIBELIKK(COLEA—TIEAEZELE T RIE"EHET) . KAREIEBELOT LY,

O KEHL DEIECsIE. ETEREELT, LIZEFNIERBLEDLYMORER (TLAR-T YD) (2R
KMAA L DHETERESNTEY . MDBAA U EITRB IR BEINT G BHLEL(E2-1),

O —ED ST HECsIE. TIEBHY (BHE) O A A ZHMEBEELTREBESINTEY. thDFZA 4>
EXRMINTEDT—EAKBEIZELDAIREMENH D (K2-2),

X2-1 BETEREORITECs(EFER (TLAF- E2-2 KARBEEAA FTHEEDRETHEC
ToS) TOCsAA (KD DEE) N e ;

a) AHEY (B ~ORE

& 7E RE gt 1ECs o &coo- . <:> .

O @\@

O S e o ARG KR AR Cs
- .Q@‘ @CXD . IKF b) %t SEIHEE R A~ DR

o ~ | [ZAA> .
e Ho 8?. —

AF e ECs KA RRSTTECS

(5%) 1)Fanetal. (2014): Geochim. Cosmochim. Acta 135,49-65. 2)Saito et al. (2014):J. Environ. Radioact., 138, 11-18. 3)Nakao et al. (2015):
Journal of Environmental Quality, 44, 780-788.



3: A HECSOFAMAEILE DESIZED>TLLDN ?

OKBREDHETECSH TIEITHMESN D E, TDIFEAETHBFE T A4 2 T HEE
EREICELEL. ZORLEONKBEDIETBLTH(E3-1),

OAF VX LEDLFEDZEALLBICEEREICEEL. ZDIEIEFBLTH(R3-2),

X3-1 TiEF(BEARIT)D X3-2 TEH(ERVLT)D
WETECs (KB EE) DEES DIRFZT B2 WETTECs (A4 3T HARE ) DE S DL
100
X 80
X g0y = Q
100% 9 L T 40
= 2 OR
@. 2% LR -|‘>(.|\-Ij a0 -
S & y Qﬁ 20 "o © °
a w0 b Te
0% ' B E_ IR TR 0 200 400 600 800
0O 2 40 200 400 600 EBE(E)
BBEBEHH(A)
XIEFE T IEIREEBRS HCsEiRML TITo1= XIEFE T IEIERERES ECsERMLTITo1=
SERIEER AEREER
AERSE RE 110, AERSE  RE 110,
IKIBREHH B - fligK AF R AR IMEFEE 7 E=D L

(Hi#8) 1)Takeda et al(2013):J. Environ. Radioact.122,29-36. 2)IFH 5 kFERT—2(HM3-10D—E). 3)IFHES(2014): L AEEE 85 (2014)77-79. 6



4 IS ECSHDFEEREZLEDEIS(E ?

OZLDLEERRIC, MEMECDFAERMEERANDI=HDHMBEENESN TS,

O EDIDMEECSDEAEREE(LX. KEH D TIETIONLU EMNEFREELTHREFSNT
WD, A AR REEIBIARI10% LT THY .. KiBEIZBOTIENTHS (H4-1),

OHAFDIFIFLETHOLIEIL, EEEBELTHAMCEREFTADITTNLEEDTLA
F-TuoZzBLTWS(R4-2),

K4-1 BEHTIEOKSECSOEESIE?Y 11 L S TS Ty 6),7)
EX0 N 1E75§%X'IEJL,7"*:I:1§) M4-2 WEECsETLAF -y O =%

mKBRE mAA AR HLRE EEBE
100% -
80% -
T 60% -
%E 40% - Z|;1§¢'037l/’f|3-1\y
W 500 - CHEE
A 1.3X10° ~ 4.8% 1073
h . mol kg
7 X E i
=z @ g 7I'\ =)
1 & 113 7 %K
T A R~ X .
+ T t 137Cs A% 100,000 Bg kg &l 2.3 X 1010 mol kg™
XERBRG M RELL1:10. KB REH H IR 5E - fitiK THY. ETERDILAR- TV LEBEIC
41’/3&?@‘53#&&.’,&1@ IMBEEB 7V E=Y L XLIFADENTH D,

(H#2) 1)Kikawada et al(2015):J RADIOANAL NUCL CHEM. ,304 (1), 27-31. 2)Hirose et al(2015):J RADIOANAL NUCL CHEM., 303 (2), 1357-1359. 3){R&&5(2013):

BEWMERMEBFLE 24(4), 267-273, 2013-07.  4) Takeda et al(2013):J. Environ. Radioact., 122, 29-36. 5) Facchinelli et al.,(2001):J. Environ. Radioact., 56(3),
299-307. 6)Okumura et al(2013):J. Phys. Soc. Jpn. 82, 3802-3807. 7)Delvaux (2000): Environ. Sci. Technol., 34, 1489-1493 .
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ONEFZHMIT. MAMECTEEMED LIEADRBELPLIT SEXRT EETHY. EAKE
WEERBEDNBNEEKRT D,

OMSECSICH T HEND LIED TEREARIL, TEOEF ORI IECREIZEIYRERGD

M. FEAEHD L1000 mL/gbl ETHB (F5-1), A THTIEROHI LRI F OIS E
Cszxk<{ET S (X5-2),

OB ECSD A EZRIUE, HFZVLF DS DEEMELLBRLTKRELZETH S (K5
-1)o LI=D o T A ECIES<DBEEMEELRLTEIEICRBELOTVNEEZ D,

X5-1 ENLTEOKSMECGCEEEMED

SRR 209 H5-2 TIESRES ST ECSEE DR
7] 7% B

@ 5,000
2 )
E 4,000 - 2~4.75mm
= ~ 1
E 3,000 § 8 0.5~2mm o oK
& 2,000 ! v ¢ 0.25~0.5mm
&% 1000 § (? (Z\I 0.125~0.25
mn ! - . ~0.25mm
I - O
R 0 “‘4 0.075~0.125mm
Ly E kg
E E it % E -'-|_F:|] "57 QO <0.075mm |
A N |
E Y R -|( 0 10,000 20,000 30,000
sttt AREE | AENEOAEEEH RSHECSTREE (Ba/ke)

(H#) 1)FKRS52012) : BARRFHAZER20REMDOKRE. 2)RES(2011) : BRREFHEREE, 53(9), 623-627.  3)Nakamaru, Y. et al. (2007): Colloids and
Surfaces A: Physicochemical and Engineering Aspects, 306, 111-117. 4) BT ETEBRI HMBELE IS T T ILHETEER (8), T ARARAERT (18)(2012):325%
TECTERTHHBEFLMET=a7IL. 5)FEE—5(2012): BERREFHELFERIEE, Vol.11, No.4, pp.255-271. 8



OAYYLAFY (K)OTUEZYLAA (NHY) DFEFEEIL. ST ECSHD R ERIZREEZET
SEAHREFEMNSESSHD3), —RIBETEEINDEEYL X 103mol/LLLTF)TIEEA
HERETDIFEETIIHRLNEZZONS (K6-1),

OTEICEKRBLENEALE-EEOMEECsDAH L. TEDOADGELFIZIEDLS
HWELWSHIEERNH S (K6-2)2, Chld. ERFEBBZFDELOMSDMETECSD B,
HAONINH, DEZIZLLHTIEEN ORI ECSDBELAHH>TH, LEICHURES
nat-HLEzZLNS,

X6-2 TiE-#HEESYHDOMITIECSD

g N S HH 2z (- S+ B2 $BR
6_1 NH4+&K+0)I}EF§75\I‘&H:II$[~&'a:-g—"?/%l) ﬁT:E 2%2)
TiE+
2.0% .
i BB 7 E=Y L #E | rEEE
miBEHI L 20%
< 1.5% TE+ HAxY
vy A HLRE
| e o
3431 1.0% Xom o B 10% [ | 7}(;&5-.5’
" B
tiE
0.5% &
N
Ik 0% 20% 40% 60% 80% 100%
0.0% — = N
Jk 0.001 0.01 0.1 1 mol/L (K DREIEETITEAR O /KB L1E T2 X 104 mol/LFEE.
mol/L mol/L mol/L NH, D REE—AE D T IE P T6 X 104 mol/LLA T4 E L)

HEINTLD, )

(H#) DIREL, REREH. 2)REL(2014): REMSEREF R FIAHARRKRE BEEEELIURRAS L. 3)BEH5(1991): BARFHER:E,
33(4),373-380.  4)[fl&5(1983): LIRAERE R, RILBHER=. 9



7: REHNOHP(IZEITAMETECsDIZEIEIL ?

OXEDREIN-BEMDZEZEZZT T M TECGIERRBmDRSIZHFET S
(E7-1),

OXRRB &Y TICERELEBSMECHDRRZEICHOIBEEREIL, FRBmmMUTTHS
(H®7-2),

X7-1 #BZE)IEOFMIZHITAEEECsTOT7AILY X7-2 #%@EBEIE=-XJTHERI

¥ICsiRE (Ba/ke) BICsiRE(Ba/kg)  VCsIREE(Ba/kg)  1¥CsiREE(Baskg)  VCsiREE(Ba/ke)
0 100 200 300 500 600 O 100 200 300 O 100 200 300 O 100 200 300 O 100 200 300

B REF—EHEIENW
T2A—ILT7 I %FE
o 137Cs > 0.6 mm/4E (ALEIE)

-y
o

_
o

N
o

RERBHRMLE

HREMNODFEE (cm)

2
IREAEH D )

N
o

MW BRDOLLONDEE B RIGFREIA—ILTOM%E
HEORETOTIFAIL(EE « 1%Cs > 1.0 mm/%
EEMBRERDT—), Kd = 1200 mL/gfE8 =

HMEEDEEEZITTULVEL
T—5(011FE (TR .

~

T EERAUR

(H8) . DEAR-BREEL-WBBEFE-LEH- ILARK (2013)  #XJIROFELEICES T5M5 LSV LAOEES . BATIZEEMFHE. $s4
#5815, 49-52. 2)Mahara, Y. (1993):Storage and Migration of Fallout Strontium-90 and Cesium-137 for Over 40 Years in the Surface Soil of Nagasaki, J. Environ.
Qual., 22, 722-730.  3) Mabhara, Y. and Miyahara, S. (1984) : Residual Plutonium Migration in Soil of Nagasaki, J. Geophys. Res., 89(B9), 7931-7936. 4) Ohta, T., et.al.
(2012): Prediction of groundwater contamination with Cs-137 and I1-131 from the Fukushima nuclear accident in the Kanto District, J. Environ. Radio., 111, 38-41.
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8 : G4 CsIL. BN DOEEDIREREITHM?

OFLTIERIZENTFET H/KBEBREECSIE. KOBEHAFWTEHLIZFEIZRET
B EONZTEHLIZEICREFINDS,

O BA# A& T 100,000 Ba/kgD ST HECsEH TIE I L TR E T AR EIT o=
R, FHEBENERX1.2 mmElioT= (HBERZREHY1,000 mL/gDEFEDE—VRE),

O 100,000 Bq/kgD;FL TIENDIBEHEZREL TRTHWEGSHEZERLI-ER, 10cmTA
DEMEK S DS HECsimE 1L, 1008E%E L T1 Bg/LZ T E>1=,

X8-1 FAIFETDKRTE X8-2 HEFZRHMDEWVIZLLIBHECsDTEE
////// ﬂ/EE/ / i ////// 1370 - 10.000 Ba/k 1370 — 100.000 Ba/k
!/ ]/ FHE]4OOmm0) /) S — , q/ Kg S ) q/Kg
111 [ERAAN 2 E 111 5 5
N e . o W& -
S 4 — Kd = 2000 mL/g 4
) — Kd = 1000 mL/g
: 3 ’
#l
1870 2 BE E éﬁ 9 2
10,000 Bq/kg | 10cmT S
100,000 Ba/kg| ¥ 2 1
RO R B ORATECARTAN 153 L
B4 S BELLTREL TS =0 i 0
B FRTKBBELTRFMISEHE =
11 el
eSS 1
RLIRFRE - 1,500 kg/m3, FARER: 0.400, 0 20 40E§0 80 100 0 20 4OE§§O 80 100
I RTBR T BN =R 11




