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m 5% i i % REMK (2ol F) (%)

pH /& # | CEC® 2~ (0.5 [0.073 [0.0Lmm
THCKEEME | 1,0y | (%) Ca | Mg K 0.5 ~0.073 ~0.01| LT
H B o+ | 460 | 42| 200 | 96| 43 | 031 [ 26 | 107 | 500 | 36.7
B oM + M| 52 | 41| 135| 98 | 49 | 030 | 81 | 234 | 487 | 19.8
® B + B | 600 | 126 | 260 | 128 | 2.8 | 040 | 9.3 | 39.9 | 420 | 88
7 + | 620 | 011| 38 | 1.4 | 046 | 0.03 | 350 | 629 2.1
B oy B O+ 8| 6.9 | 37| 280 | 266 | 25 | 053 - - -
EvEYOFA L | 9.6 80.5 | 21.8 | 103 | 1.16
HAUF AL | 48 48 | 08| 02 | 014
787z y |53 19.5 | 0.8 | 0.2 | 0.09
hoA 0 v | 8.2 - - - -
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#—2 TREOMITEMIC L 537CsOEE (EEE)

RS

T T * & % O S - B E s

cpm % cpm % cpm %

& H O+ 2 28 0.2 5968 45.9 7052 54.1
BB + = 43 0.3 5172 39.8 7852 60.2
K B 1 i 95 0.7 5562 42.8 7464 57.2
FrE)uF4 b 67 0.5 5748 44,2 7270 55. 8
H AN F AL 790 6.1 12880 99, 1 141 0.9
7O 7 oz v 560 4.3 10320 79.4 2704 20.6
F—3 TRRUHITEMIC L 337CsOEE EIBE-ERNOLE) (%)

kOB % B & B = %

HER UYL - - :
M OGH Pk | SEORERON | £E 1E 0K | IR0 | JE K | B

B OH O+ 0.2 14.5 45.9 90. 2 54.1 9.8
B F 1+ & 0.3 30.4 39.8 94. 8 60. 2 5.2
B OE Ot 0.7 38.4 42.8 97.2 57.2 2.8
EvEYUFA b 0.5 1.3 44.2 60. 2 55.8 39.8
4+ U F A4k 6.1 73.2 99.1 95.8 0.9 4.2
T a9 7 z v 4.3 45. 4 79. 4 93.2 20.6 6.8

£—4 TRBUKTEWC L Z137Cs EKDOEE (%) FHFERMK)"

i K OBE O O# R T B E
TR UMY — e X T, X P, X
H B O+ 14.5 44 90. 2 101 9.8 —1
B o O+ # 30. 4 50 94.8 98 5.2 2
B B i 38.4 49 97.2 103 2.8 -3
EFrEya+4 b 1.3 9 61.5 84 39.8 16
# A Y+ A4 b 73.2 73 95,8 96 4.2 4
7 O 7z ¥ 45.4 46 93.2 99 6.8 1

* FPERINER : Cs, K& 120.25me/5g 118 - $6 -804
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BT EMRENTVS, Nishita 5P To KK (&
k) T3, BEBO0~T0% SEEETEDHHSIRT
BY, XERTHIAITEVWVHERB ATV, BE
RCs DESIREVYEYOSA FSTUO T LU S
ELEL, HAVF AL PTREDTED I EFEER
T®H Hhts, Shulz SVIXEEBEO Cs 2K LD
ICEMUEOEEREEB/IER, S—3Fa54 b
(96%) >2054 b (68%) >4 354 F (36%) >H
AVFAL b (12%) OBETHAILERLTVS, &
7z, Nishita #®E XY bF A4 bPREAFTIT A4 FLY
WCs DWBHEN B LAEEBLTND, COEI

2 1 HOKBLIEMA 1 L IROKTESR LY 9Cs 2
ZCRETAHER, FORRMBOBVITLDLDE
£x25NT5, LA L Sawhney™ 2 Cs* 7510 A O/
% s+ BIRNIIREINDL L2 EE
U, Tamura >®1X10A BFBBE L2V AA Y F
A SH (CECH DD me THELIBE) KBAMAY b
FAPEVC* 2 E<LBETAILERELTND, £
1HMED VCs IERBE@EDOTRE OWMBRICLOEE
FhBIELENLNTVAEY, aB, WCs OEEHRE
2V T DERIEILET S,

AEBRT, KOBENrEVyE)UuH 4 baBaEDs
nF, FEERYCs OH SO L THEBZER NS
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BTaLrER DELAESETIESCECHHE
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(b) THERUKTEMIC LD VCs REEDER
+HEIrEEAING VCs 1L, FORIUBOERME
EWETALOSAEE LS TNISHMHEINBEN LN
—BICHANT VS, SO, RHBESHEY
ZRAL, YCs OMHRR RS, MERISIBOEZ
T HERPK LY E s ORBEEENVF O LD LY
FEU. 6EEGEMmEIC LS ¥Cs OMEBERE, A4
F4 L, 77y, RRHIERUBHLTETIZO0%
DB EE, x-EryEYVOF A4 P RUBHLIET
IZFNFN8 % RUT% ERLREWEERLE, LI
BT, YCs OREREOIEM IS LTI AA ) F
fh<7u7evLEYEY O b, TIBTREMLT
B<RHtE<SHALTETHS LW TRaNT (K—
3), EETESRO YCs RERZRTERI, F1E
OEEEEME TS TR OFA FTHY, BT
MIENIE Cs OREEERTTOE, ZOXEKT
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FTHFALEMOEE

wgy X 1WCs DHEIC £ HABRBERR A A ¥ RERIC

T EBESHBNEELSNTHEY, TEPLHFEETD

HEAE BT EBHONTNAR: 2,
Z T, TIEICE B %Sr & ¥Cs ORE  BECR
BT EENF AV EMOREERI L.

(1) EMF*

(a) #HE1#x—1ICRLLEH, FRRUBAL
B (RE%?2 mm OB ZBEL).

b) EBREHE TS g 230m AREEFIZEY,
hizoEorF4+y (B 2ENEH0.25 RY
0.50me ® 2 B¥BETIS ml OFBAKE & bICEHMU, 10
C OBBMRKEGETICSOEMBEL Crs, BEGKD
wgp & WICs MK % %10 nCi EIBSICIRINL, 1 BEROIE
LHLob I EREL. BLSBETESWI LEBH
EAEHESE L, BECHEET v =7 ABH15ml
2% 5 RS SERBELIBEC L EBRZSREL,
25CCOBREE2EKVEL T LB E SR
L, I—3 okt TERERVEEERES 2R
1o

1WCs DRAAREIE, FiINEE LT RbY, NH T RUCs?
xRz e, ko) Y2 TTOBRT VTS
G LOPDYICETLASEEY Y A LTHEAEL
170 “Sr O BHHERIE ZABROEMBE > TIT - 12,
NEEM LOHEBEEE LBONLTLBRERNRLTHD
T, BIEEEERENECENERICEVBEL 2, |
POL 72 Rb* (X EAKMERy $EEN TV, &K
EROBE, FORBRIEETEDILE N b, &
EBRIIETITo 1.

(2 #& #

(a) BEHFA L OEMAAKIEBY “Sr & ¥Cs OHIE
ICRIFTEE

KB 9Sr OB A OMMICRET H F 4 FNOEE
1, BETETIE Cs* >Rb* >Mg?*=Calt =Sri*=Ba’
+2K+ = NHet >NatDCont. (HER), BELBTIE ST
=Cs*=Rb*=Ca?*=Ba?* >Mg?* =K*=NH.* >Na*>>
Cont, WML TILCat*=Sr?*=Ba?* 2NH,*>Mg*"*
ZNa*t=K*=Rb*=Cs* 2Cont. DIET, LHEOBEUT &
DRPREEESED SN (B—4,5). BALTE
DKM ©Sr DES1310~20% (K—6) &8 2 O
20~40% EDEVWEEZRLTEY, BFLHEO ¥S O
BBEGEHE N & ROKAEE “Sr OBGICRIITAFA
VEMOEEBDNIVWI ENRHOHNI,

—5, KM FCs OB &I AREHE %S D F NITHE
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% 1w}
AB AB AB AB AB AB AB AB AB  com
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B : 0.50me¥s i
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% wf 211 11
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”
Z
2
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%
A
c
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A\lgzv
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z>
=

R—5 #AHEHFA VRIS L BKREHST & CsDEAL (R

A 0.25medimn [
B : 0.50me#s 1

LTELLEVWIEMREAL (R—4~6), BH,
B RF HHEOAEY s OFIE IHEEICHERL T G,
Rb* MM CEEICHIL, NH @RINThHEHIcEmL
b, K*ENTRIEEAEELNEL, SHITEOM
DOHFAVEMIE-THREEZI LI EMNREA
tr. BETHOBS, B2 HHESPPRE-EEEZE
L, Cs* % Rb* DI T, K X NH:* OFM
(0.5 me) I &= T &KEBEH YCs OFIE I, 2 0 MM

L, FHEBREYCs 120 5KENE YCs DBELEL
ZEmBEB LNt (NEK). cho0EENLH, B
FTEISHETEPRRLIEICHEL T, Vs ORERE
BN THELOEEEINS,

(b) BEHF AL ORMHIER - BEE S & ¥Cs
DEEILRITTHE

BEEE *Sr 0% 53, HETBTHLIEH, FHHER
TEKO Sri, Cat, Ba®* M@ TAEL, #ho
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AB E K
Mg* Ca*  Sr*  Ba*r

40
Ik |
ﬁ 30
LI 20r _7
// 7 I'ﬂ A []
AB AB AB AB AB AB AB AB AB o
Mg Ca®  Sr*  Ba®™ Nat K’ Rb*  Cs* NH.* :
40 :
K5t
z?f
ﬁh 20 ¢
% 10} !
AB AB A
K R C

B—6 &HEHFA VEIIC & BKRBHE*ST & CsDEAE (G5 )

A 0. 25meifin (]
B 0.50me¥i N EZ2

HFA TS E->THETL, BEHEORE LR T W,
Ba’*, Ca’*, Sr2* OFIHC L VR XET T ZHHEHN &
snrn, Mo FA VEIMICE>TERERLENI L
wEnone (B—7~9). TEAZBEERE “Sc DE|
GEET U, BATES>SERTESHEFLEOET,
THOBEIIL - TEEE S DEEIIKELERDE
BIEMRBLNT, s OBERRIEFTHF+ Vi
MO, FRTHEHLEBIZCs SR THRLADNIID
2R L, K'THIEEALEED LT (K—T7 ~
9). HEANCEERE YCs DEASEMEEERIZE VR
#Fehig, EETE (65%) >EFHR (55%) >RE
+IE (30%) ODETHDHEAREN, SDOLEHIZH
ERE WCs DB ITKE L LEMERNETHOE,
BEHERLTLAKTEHBRUCRESROENCE
HWLTWabDEEZ BN,

(3 & &

WiCs & VSt REIEICRIFTHAF A VIRIMOKE LR
FHUEER, YCs O BERHZROMENL,

ELE I Rb-=Cs*>NH. " >K* >Ba* " =Sr? "= Na*
=(Ca?"5Mg’* 2Cont.

FRf+ 8 DR =Cs™>NH, " DK >Mg? " =Ca’ "=
Sr2*=Ba’~=Na”=Cont.

BRI HHE D RbT=CsT>NH, " >Mg? " =Ca’ " =Sri v =
BaZ*=Na*=K"*2>Cont.

DEHITEFINL, 3HEEL R £ Gt DIRNR

a+

BHELIRTH-12H, KO WCs BEICR T T
WRIEBHTHI VI EEHEICET S, BEERE Cs
DEIEIE, KYBRIICEVBEALEEER T L0,
NH " FIC £ OB 0IET L. TEOBEEE Cs
DR TN, BRECAENTEI&IIK2DT,
RIS & B Cs ORNEHI A S Z LN TFHIND,
CHIZBEE L TRIE ST, BIEATHRMOL S Cs @
KEGIC £ BMINRIE, KERMULIZBELO LR X
NH, " 2FMLEBEOAHFBVLEREL TS,
s PEFEFNEZAAE Sricz0EFRMAT 2D
SFLLBENTHA LB VY, BET v EZ 74
koIS h g OIEBRER S ZEEE S L4 58
waw i), ARRLINSDHEICHE-S 0, B
EHE*Sr DH G UMETEE YCs DESGLVENI L2
Nishita »% HKEH T 5, REBOBA, HEOCHETE
REDOE S EE 2 LH T3 " 79 7Cs £ UL, B
HoRRBtECEIAEBOEMERL, BETET
BIERE “Sr DB EMENOE, RERIEEAIBIEL
EROVIze, B L o & 512 S & IR S OWERE
KickHEEHFIENLL &L EEASN, O
DZERT—70#R» S LEFIND, S BEEMH
CRIEFTAF4 L IRMOBEDKE 3O,
SN D NH, “=Cs"5Rb*=K*=Na*=Ba’ " =Sr"
=Ca’*=Mg* " >Cont.

HF 418 CBa®” =Sri " >Ca** >Mg? " =Na* =K =Rb
*#=Cs*t=NH . * >Cont.
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% |60 2 7 N R
“g ZSBEZNR zZN g
% |af g§ g g %% 60| 5
N %
20 b ?Q z g N 80
NINANENN L | |
A AB A AB AB AB AB AB AB  com.
Mg™  Ca*  Sr*  Ba* Na K~ Rb* 'Cs* NH/,
ﬁ --.E H --: - ; - - ‘ll“l.]
i «l P Z o &
2
wes |l P %z TCs
‘o / 60 (%)
20} Z ? 80
73| ; Z
AB AB AB AB AB AB AB AB AB
Mg Ca*  Sr* Ba* Na* K Rb* Cs* NH, ’

KM—9 FEAFAVRINC L HESR - WEE ST & FCsDE (L U 18]

A 0. 25melSAI

B : 0.50me¥iNI

S
0O

BT Ba’ >Ca®t=Sr2* >Mg? =Na* =K*=Rb
+2=Cs*=NH., * 2Cont.
v, BF, BELHEHIC S ORBETEERINT S &
“Sr DEE IF E N, BRIETEIIOLS M
R EBONTEM 2T, TOEDIT, *Srid ¥Cs
LHELTETRBZOLOBLVHERICH 2120, #F
+ Y ENOEESBEbRIIL VWEDEEREZ SRS,

5 TMEUKRIELNMOBRILNIEN “Sr &
Cs DR - BECRITER
SETOEBERY », BRI TIBI S 28 RE L,
FOBETEOYENS MO TBIIHB L TE O & 25/
Ltzo COBRDIDIIZ, KHEOEBHSBAELS
No, COfEZBASHCTE LY, BILAMIIEORK
EGRUTEEENBALBEIZLS S & V0 D
R#E - BEICOFHEBRTT2HROEBL{T- 1.

(1) EBRAE

(2) B HBROWTIEY  F—1 IR LU HE (2
mm LLF) &84,

(b YR, OmBeH @ EXHERON T E
BBIMIIC & 0, BEEIZL0500°C T 3 MERTARL 72,
DMK F KO | Pl HERUR LY #20g %

B e

B

E—HiZ&y, 6 % OBMIEkFEK m 2 B&PIZHM
L, MEAL Ao HlPE SR L, LI%30% OB
AKEBKEBENZZH S, TOBREEZE6~TRHIVIEL
HEEMEFRFITOEUL,

fcr *Sr & WCs DIRMRTMHE | L, BAEOD
FHELLEY 2 gt 22 NEFHAKIOm 2011
#wA(EvEYOFA FOBESIE0m), T—4DHHEC
&0 S & WCs TN, M L OKIEE, BERERU
FEEORES 2 ENTNRDI, KEBRIEIETIT-
A '

(2) BWRERUEE

ta) TEROMTHMOBLAIEIC LS pH L,
TREMTEMOR L AEE, £ 50 pH EILEHK
AL SR (K—10), T pH IaBsLABic k0 EXH U,
IR HIEOMBRUR T I OMEESELL S &, Kt
W THETEOBEE EWES pH BitaiRahahr-
rh, Ta7zvEAAY r OBEBILKFEKLAEICLY
X0 R A EENTEL SN,

(b T &R T O BE (L LIE ATKIBHE ¥Sr & ¥Cs
DE SIS

R—I1NZR Uz E B0, KA “Sr O8] &3 et s
CEOFLOEERLEZ (ErEVOH4 FERO
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T ¥ #
,ff or o g b .’j r “Sr DEEMET I EESLE ALY (pH ERITE
REPTY " # o
mroowm kT F 7 aETEEESORSHEEEIC AR, EEE S O
10 gig % f_ k [} v 1
o -#47 S A, = AL IHIETTEEMEEINS), tHOoLERHL

K-11 THBRUOMITEDOBLLEN
KBS r EVCsDEI B IC RIFTHE
OHBX ANMKLRX XHOMBX

S TILETERE S DEESICREBRY o o1,
INLOERPS, MIELEEKELZITROS S, B
fi B CEIELE “Sr OFIAN T 2EE0O55 LR
», ZTHOBRESEY “Sr OBEEICEEERIFLT

%
90 | O~ b=y
R . =N\ == 1 LBLHNENG. LEEEY S OEEICEE LT
' A ” T - . ,
ITIE 50 | m g T .S.;. :, e WnWasI& 1z, &g&]r. 231, 24), 321, 500 601 T H__ 7 0)’1%%75‘
L. 3 r - e T . N x
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i b Q{,‘ 2 r ] BT EOHRET S 20, BEARAL
vfc R A /’, A 2] BIEDLHEMTEMELCETIA LR N
s W T i SSRGS |
N ioMyg B TN (B2 ShooRRE, THERNONR, t

EEICRITTRE

— i oz to—n

xH,0,58 1

DITF L, BEEKFRALEIZ L > TRE(SEONL
Mmotze —H, KA 9Cs OFIE&IEELEIZ L HHE
EFOnulEpREH o (BETEOBMILKEK
WIERRL ),

LEZONBNSRI HITHMERAVBETH 5,

6 THWRISH ¥Sr & Cs DETEICRIITE
L
H1ED NS % 9Cs DR HEE I THOBEDIE,, T
O pH CHBINDZEHSMHAT BN 9,
AEB I, pH 2 B3¢ HEROMSTIBICEM
L7z %Sr & 9Cs OB BREABRFT 2100512,
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(1) EBHZE
(a) $tRTEERETHY ZF—1ITRLIZHE (2
mm LUF) & LY.

(b) THEEATIHO pH WUH : +1H20g %40 1 NE
B (X1 NAKE{t+ bU ™ Ls%05 1.0, 2.0me D&
IBEET, A4 Y RUTRT7 2 20g%4 001N ERK
¥i20.1 N KB+ b)) 7 4%0.05 0.1, 0.2, 0.5me
D& GEBEET, TLE)OFA F20gH V0 INIEKE
0.5, 1.0me Xi30.1 N kE{t+ b7 L%0.5med3
BT ENENEREAKE &L ITHRINL, ROCRAELL
ObE@L, FEE 1 ER, MY HRERRE
LD 2 EBRICHUL 7,

(c) pHDEE @ TIREKTHEME 2 gi/K10ml (£
yEJY)OFA ME30ml) EHNA, ToWHEL, 20570
BEESTSIABHBTAEL R, pH AEEOD pH 2 K—
13~1812, E72KEET v =7 AHHBSO pHD S 5,
1 EBEMEESOKEREN—13~18(2, # 3 DEHMER
DHEREX—14, 15 (BEKT ¥ €= 7 L5NED pH O
AEBVE) LEREFRRLI,

(d) *Sr & WCs DERH, MWHE  [—4 OFHKIZHE
UT, bt pH A BEBEENRTF L 2 LB THMIC
*Sr, "WCs M ERML DB, Kistk, ERERY
BIEEES RO, o7 UBEFEHIBEET Iy
E2g T E=YL0mELE (Ry®)OS
A b122 gi30m, AERIIFETITH 1,

2) BRRUEE
pH #ffE iz, HIRTEHEMTE>SHTROBML

B\, IS TciREYE)OFAND>TO 7y >hF
UDMETH B EMERFRAREAAL (K—13~18),
IKIEME *Sr DE S IELIBR UK TE O pH OE T &
HTHIL (EY TV OF4 FERS), BICERLE,
7O7Ly,h4Y Y TIOERSEEIRS SN(K
—13~18), BEIEE S OEIEH, BRTHRUE
T ToH DEEEHTVZF L DI UER
FETIE, TAAVEIZE B oM THINY S EEAR
xht, )

kistE wCs OE S IIEE, PRLETpHOXEER
rmoteh, BELHETIE pH OETICHEVENLT
WA ({—13~15), 797z v DFE, KEK Cs D
5 pH OEHEREZ Y pH SHHETHEMLILLY
LB BIZONT X SICHEINL, pH 4 T
2% IELLA, EvEUOFAS bEAAY L TIRD
DO LI REMEED sharo s (B—16~18), Th
50BN, KEME ¥Cs DFE&IKBESTOEN
ICHBR LU THERK MO pH IS L5 BE T TEY
SEMHBFL 1, EEEECs DEIEE, HERY
g (Er®)OF 4 FERRS) PREEICHEID
NTETFL, PrH VBB THENTHI LN
RS &gt

AERT, THpHOFEBILEBOKBELLT V4L
ZFEELLZOT, Na* WEKEBEOBEICEELZRITLE
HEEHEAE Z 5B 45, Na*t OLEAORMEIEG L A
BHEOBTEES2HV 24500 [—4 OEBRER
p 5, KEET B Y A0RNINEEEOEERDOE S
AZREMma e BEE, pHO ERICERLTVWALDE

KiE, B EE
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5L o—— s Wit g | t4fipH ) 1s
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RaMB, “Sr &WCs DHEREBEIZpH WHEETEIE BOPINIEEBERTHE, AEBROBHS, EBEE
H—MEIZRS ST YR o Puh ) HIRISEE W & 9Cs DAL TS MO pH O BRI
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B, L UIEESY L, oS OEEICRETERNDE 2410 90 CEEIORaN,

KIETE, B A ERE
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KistE, B BEELE

pH

Q,
ol (¥Cs) —(160— (*Sr) Ewre {10
A
S mmm | sitgimopn | % [ #o 90 pH |
gfb—t ] o -7 4 80 L-e 48
7 - oo L-@ng-—e— ----- —5-7 70 ——e 17
6 BEEEMLD & 1{ 60 s o
ol o LiRME”D
o it 8 p e 15 HEEMApH | 5
_____ <
4 =T 140 14
i8] & HE
3+ / x 130 13
2t - L—~%_—————~zo {2
185 18
i I 1
X

0.20.1 0 0.10.2
0.1N NaOHiFEm#&

0.5
0.1N HCLFm&

0.5 me

0.5 0.20.1 0 0.10.2 0.5 me
0.1N HCIiF & 0.1IN NaOHift/n&E

M—18 HHERIGH"Cs L *SrOBE I RIEHHB(TUT 2 V)

7 BERRMICES *Sr & Cs DK -
E

BHESEOBVAHEIIA L 2 & —BRNICEELE
WrDEELERNEVDNAY, TOREEDLIZD,
TEERPOEUME L TE—S IORULSEERY A
HEH L, ThHIl&d S & Vs OIRE - BIEICS &
BHTEEOMHIC LUK L,

(1) EBAE

{a) #tEBEHEY

O EEREDS D KFED S %05 mm LU CHB L 72,
@ EEBHYIE  RA~FRRONEDOHEEZ -FERE
D, HBCOBHERETT2» ARARREZEL, BB
BT - 72 0% BE%0. 5 mm LITICHI L 72,

@ THuAHYY = IO % lignine (Alkaline)

TRk,

@ WHER  BEAUKES KBS M) T LB
THHL, BB THRIETED L DTHES, DK
WO pH 12.5& Em - e DT, BWEKTX 512 8@k
BmLIZLOEHRAL .

(b) *Sr & WCs OFMR Ot I—4 T
FHEICHEL T *Sr & 9Cs # ARMITRE SRS,
kistE, BRERCETEOREMCHEL . 72120
A IEEY 2 g IS LK ILEERET 2 A
w20ml ZfER Lz, AERIE3ETITH 12,

2) RERUSE
E—SITERMHRBREMET T A ERIZE Y
LEAABOpHEFNENRLE, BT v EZ7 4
SO pH 1L, RIS TS 84S BEEERL 2o
iy STRSE IF G ol al. Rl A

£—5 KEEEWIZL 5508 & VPTCsORE - BE

pH sosr 137CS
E B MH e =

A* B* | /kiEtE | BisE | EERE | kAN | BRE | BTk

% % % % % %

B % b 5 5.05 6.70 14.2 | 58.0 | 42.0 34.1 67.9 | 32.1
¥ 55 ¥ B | 8.30 7.10 4.8 63.4 36.6 8.0 54,0 46.0
TAHYYTZ | 910 | 7.31 2.7 | 70.1 29.9 12.2 | 68.8 | 31.2
I3 | B | 2.80 | 5.84 3.1 17.1 82.9 0.7 | 48.1 51.9
m B O+ ) 4.8 | 6.75 2.6 | 72.4 | 27.6 0.3 | 42.3 | 57.7

*  EERHHEEOPH
* ok BEEET v € LU OpH



BREy 2RO E-ERRICET AR POy F Yy AL £ AOBEIIIET AHE 73

KiBH °Sr DFE L, REBDSTI.2% LFEL,
fioE¥I2.7~4.8% L EHLIBLABEOEVER
RUT, BERYS 0f8i3, EOFEBYMTLEHTE
(27.6%) KOEL, FHICEBHEMTIE82.9%ICHELT
W5, )

KB WCs DEIGAEZRDOSTELIEL, T
AUV Ty Ao F, BEEESHIETIRED
IS TENI EMRANT, —4, BEEE YCs OF
BREOEBYTLEHLIELIVBEL I EAEL SN
{(£—5 ),

DEtowgR»s, HRLLEOHE#Y CLmKESR
OSr>Cs DM THEBET S 2 &AW ah, H#EC
L2HBEOBTERD D 5, HEAERYO LY HEIEIE
THEOBEIC L - TIE (& A EBRBTIBIC L S YSrE
E) PROKREVLOEETEINS,

8 THRIZLDYSr& CsDATEICRIZT
AKNEORE

KFBIT LD %S & Cs ORNBERF T HBE, 2
AKFIZBT 5 LBFOMBBOESLNLLEN S
b, TRENIAKT BEBECLEMENOERNIER
L0, NH.* S N 50O CEE S Rtz 95 R ¥Cs
AEBEHREETETREEYSELEERZOND, 22T,
Sr & WCs A RE L oERE TIEE 2BBORELRS
TCrAKLEL, #hs0BE - BT o $HHLE
TRILESIREL b0 & RBRE L 12,

(1) EBAHZE

HHLIE 5 g IT|BIRD *Sr 10nCi & ¥'Cs 5 nCi %[
BElcinx, HBATHB%230m & LzOLFTMEEL,
IRRERE DB IEHEL, BUEREEZLIC, BE
MBXIZFNENS °C £30°C OEBICAN, 1, 2,
4 ERBBEELLOL, [1—4 DHEICH > TKIBHE,
BRERUVEEEESZENENKBI, —F, HEK
EPOEEER 0, BROTBIT 2 &, A - b2 L —
TTHEL R EEROTRBOER LT 10, AER
L 2B TITH»12,

(2) BWRRUER

KRG “Sr OB AL, BRARXE BROAERBTE
< BERD25~-3. 1% OREBTH-1z0IIHL, &
BOHXTIIELABEXICHBELTELEML (F—
6), COHENEDINEBHIRVELEETHS S
EMRENT, ERLBXOBEFERE *Sr 041, 48
HEAECEEENEX EEN T, ABRHEHIEL
BB ETHAHANYREN, —H, BRELBROEE
ENSr OFIEE, 1, 2AMUETEAEX LY LN
Lichd, 4BROETEEICEABRX LY PRETT S
ZEnBEoonts (E—6), SrofEE, BE LD
LERTREESINBHERAERL, VWoltABEINT
“Sr i RMBET I LRI TH LR, TOE
HiZ, ZAKICHETEBRINL NS HEES AT
WSr DMHER L EfESND,

F—6 HAKTEDOOSEEIIRIETEENRE
L. | EELTEX & & 0B KX (%) m R B X (%)
°SrOFRE | "5 : N 3
0 1B | 28/ | 4 8 1AM 28| 4 AR
K oE M 2.7 2.5 3.1 3.1 9.8 13.1 15.5
B oonE 90.7 91.0 90.7 a8.0 86. 4 84.3 94.4
B E R 9.3 9.0 9.3 2.0 13.6 15.7 5.6
"—T7 FAKTEBOVICSEEIIRIFTEENNE
, WALIPR K &8 0 8 X (%) BOE N HEKX (%)
ls”CS@ﬂtfﬁ p - - - -
(%) 188 288 4881 88 2818 4 8/
b/ 0.2 01 0.1 0.2 0.5 0.9 0.8
BB 51.9 47.5 45.5 40.3 28.7 23.9 20.3
[ B E R 48.1 52.5 54.5 59.7 71.3 76.1 79.7
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#£—8 7AKLHEMDOS: LIYCSEEICRITTRELEOLE

oG, 137Cg g, (%) 13705 (%)
) E & K B B K E & K & & K
” ¥ M JERRIE T | R i | SRR L | R | JROR N I | R L B JRR IR R R
X OB H 3.1 3.8 15.5 3.9 0.2 0.3 0.8 0.3
B m R 98.0 91.6 94.4 90.6 40.3 29.2 20.3 32.8
B £ & 2.0 8.4 5.6 9.4 59.7 70.8 79.7 67.2

KIEYE WCs DEIE (F—7) &, BBELEXEER
PEXETERSBH SN 120, BEEYCs O
HAEIBELER >ERABEX >ENBXOET, 0#
HESENREHEMT S EBTEH NI, ThHDiE
Bhs, THEIBEEIN YCs EERHICEE XN,
£ OETERISERBEIHENT SERMSR SN, BRO
ERILESSICL->THRHHNTVS,

DFICHELETEEIFRELE TR 4 HRHLE) 0
BT osr & WCs OlE - BERRIC>EFHALS (F—
8), MEMEIIC &0 BEERE *Sr O XEMNT HEE
ZRUIZH, BERE Cs OFEDOELRHA LN TLED -
e THEHET AL, TEFRMORBLEITH N
T, NH.* OEBRHB DL 25 E5—REIZmohTw
5, £, 1—4 OFERT, LEHOD ¥Cs i NH,* D
RNTEES B I Nd L 2EBTVE LB -T
BMENBELRTIEBRELETHEL Y LBEER YCs D
LENEmL HBEPFREINIY, REBER» SREGL
AWOEESBONT, ZORIKONTIRE SIZHEML
BNSLETHZ), BRLBXPHRELEX DL &
NH.* OERPBH TPV EHEESNS TS, NHS
OEEHPRENBNEEZX SN L BROAEX RS OM
THEREYCs OHEHERsZERFTPHLOALZVLL
IRERER, SEHRL T, KEBRBCEEEEAC
WCs BB T ABIIFNIEIEELILVLOLER
ah3,

9 LR ¥Sr & Cs DRIKIC L BB
#FCETL, LEPCRDAThREERERA
KRG TTHERES I A, ZOBRTENOBEEREIX
BEICLY, EHABItENEOSE EMARESINT
LY B 130 72 T3 108

ZCoTE, HEgEoLBERL, FAKICESB S &
WCs D FEAOK# % T FIVERIC L VERL 2,

(1) EBFE

gRtTEE LT, B—1 0B, PH, &M, BsrF
DETBRUOBLEROL (2 mm TF). B—19ZR
LiBEE3 lem OF 7 ABEMES 5 41 LEELH
%3 cm OB XICTL, ®Sr & 9Cs OEE (EEED
FEEETACLVER) 0.5m (Z91.54Ci) 2%
BETmORMBRES €, 3EMACORETIHEL
THn, HTEH T LITE—9ICT L 2WAK2000 ml %,
BRFET (F—10) RUKE—EZRHT (1.6 cm/br)
TENFNBERSI 47 (5333 mm HEEY) 05, T
*E»H0~5, 5~10, 10~20, 20~30mm D 4 JEIZ
XS L, I—4 OFELELTTBEPORZEORK
HEEERFE L. —FH, BEREIScm, FHI23em ORBY
AN T HACHRE FrRIHERCDLIEENRENS
em DE S ITFES, HHEKEMA TKESem DFZAK
WAEIZ U f2 & 1 BIC B5T *Sr - WCs BB E &104Ci N
%, REAS ARSI THKEORARE 2 3» >
teonoDHTL%22H~8ADT » AMBHICEX,
EHELD 0~ 2 cm, 4~9 mDEBIH
JTRBEERIE LR, 23 I OHBORERIZ1260
mm T, JHERED 1 FHOBKBIGENETH S,

2 ~4 cm,

B—19 ®Sr&PCsnisRERF iE



2) BRRUER

NRTEA S L5 ORAOEBRR TEEIXER—10IC

AU ED, BET3410cm/hr EBHTHEL, BHE
+8 il 6em/hr SBLE, ST,

£—9 MAODEBRKSD

Ca 1.56 ppm

Mg 0.26 ~»

Na 0.23 ~

K 1.50 ~
(pH 4.4)

19664 2 A ~ 4 A MRERR (M ML A » KIBREF CHRAL 72)

%10 BER KT & E

+ ¥ £ em/ hr o / hr
2l 5 o~ 3.25 12.2
BE LR 4.90 18.4
76 1% 5.22 19.6
i - 1.60 6.0
i + 410 1538

wr O LBEHERERR 2R-1LICRLLE (BLatE

IR ATER P> OTBEHBOZTI), TTL
HWEEBO ~10mm OBLICEET S %Ssr OF S, B

BRI TRRCTE—EDRIIBIORREA PO F AL YO LOERII BT HTR 75

L (88%) 2Fa+ R (86% ) >EM LM (66 %)
>HEFLHE (30%) OMFEERL, TEARESHICL
BEZRLBH SN, £, RTEEZ—ERLIE
BTbint ZEABROKERESBS A, I, XBL
BHS ATOERKEREZ12IIR LIz, B2 em I
ST 5 %S OBEE, By RERTHN % BITH
61% & FEI/NEI A 5 AKBER SRR T REER Y
T oht:, AAREBRERD S, *Sr OTE~OBY
BUBFALH=F RLR<BEEH1HE - FFLEORRE
wREh, BRLEEE s FLIET %S oOBBHERAS SV
DIF, KTFIZ LB 9Sr OREHHRN I HTHSEH
Kahs,

—H,WCs L *Sr& R VRS 1 BHRHEEEL (R
—11, 12), PR A S LEBRTIZTHELEMO~5
mm OB % L EEEL (BRALHERL), 0
BERMTTHLEEIAETEABHLU IO EOHEAL
o COIERARBA T LERTOKEPOBLIRHEH
%, BELHETYCs DBRBEBE NI L, ¥Cs DR
BNPHOLEICL 5RTPSVEVSFIROEREF
BLrwboEBbhd,

WIT, ¥Sr & WCs DA T LB, S DBERBIZOV
THRET S, PRIH T LEBT, 2000 ml OFEKZEE
IHBEOBRRE (BEE/FEMEX100) &, ¥Cs T
WELHEEL 1 BT (BL1.6%) Aoy

#—11 1P DSrL137CsN ERAREFHEE (%)

B # ® F HTRE2 ro—n

imz ﬁ {I OOSr 137Cs oosr 131CS
5 0 ~ 5 m 24.3 9.8 32.6 98.5
i3] 5 ~ 10 41.5 2.7 42.3 1.3
+ 10 ~ 20 29.7 0.5 21.1 0.2
- 20 ~ 30 4.5 0.0 4.0 0.0
@ 0~ 5 3.7 95.5 6.3 94.1
i3 5 ~ 10 26.9 2.9 22.2 5.0
+ 10 ~ 20 4.7 1.4 41.1 0.6
- 20 ~ 30 24.7 0.2 30. 4 0.3
Py 0 ~5 17.8 71.9 28.6 85.4
£ 5 ~ 10 70.3 26.5 60. 1 14.0
+* 10 ~ 20 10.4 1.4 10.0 0.5
B 20 ~ 30 1.5 0.2 1.3 0.1
7 0 ~5 37.6 97.9 37.8 97.7
s 5 ~ 10 47.6 1.8 49.8 2.1
E 10 ~ 20 13.5 0.3 12.1 0.2
i 20 ~ 30 1.3 0.0 0.3 0.0

' [ *
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LT, %r Tidibt ($46%) >HERFLIE (H20%) >
EEIE (W2 %) >Fs REHR (0.8%) >HEL
W (#0.02%) OELBD, THREZROBHTRED
ENRENT,

£—12 BAMARAFT TCOLRMBDSre
137CsH LBNBREZHEE (%)

vy B fir sog, 1370
© 0 ~2cm | 628%| 95.0%
2 ~ 4 35.4 4.7
4 ~ 9 1.8 0.3
+ it 100 100
7 0 ~ 2 90.8 94.5
y 2 ~ 4 9.2 5.5
IR 4~ 9 0.0 0.0
+
= 3t 100 100
= 0 ~ 2 66. 2 90. 0
& 2 ~ 4 31.8 9.6
+ 4 ~ 9 2.0 0.4
- S it 100 100

WiCs WS KN L TEARBH LN &3 Miller
ODALHKIL & 2BRERPEROKRBMICE 5
REO T BRI HERELR P WL —KT B, —F
KEADTER Sr & WCs DA/FREFZITIEAL LN
A, KATEPOTEE I AKC &AL VREER
2F5108, KL ATBPOEEEL D LBERR
WELRDIENERERERP OTRBE NI, JORIC
BEE L T/ 1Z, KHEELZAD 9Sr 3MEELARD *sr
LVBREEPBOIELERH TS,

10 HIRFOANE *Sr RUCsDEM -

=

E
THEPOBEEE %S & 9Cs OFIEE, TREMRT
DT IMOES, HESR, TERG, #XFE/ A VO
EELBSICINERINGCEBIIERLL, BF
BUAEARBRRICHEL, SESCLHZEOR
& BEERICOVTREL .

(1) EMAHE

(a) TBOKEF|STE

Z—1ICRLAELE (2 mmBT) 2, 0.5RY
0.073mm O T2 ~0.5mm (F1HS) RT0.5~
0.073mm (F2E5) CHFIL 7. 0.073 mm LIFOHK

B #8365 (1984)

Y lkFT N

3
wn
4

(RN) PHPDES

LN
2 4
[T TR 1
o e
D@ BEsS B+ - RRmEs mokSiEEs

E-20 THRTORE S ER - BEEOS:
o1 ES RE2~0.5mm

"2 n #» 0.5~0.073mm
"3 » 2 0.073~0.0lmm
v 4 » 7 0.0lmmll T

T T0.073~0.01 mm (58 3E45) K 10.01 mm
LR (B4 @) iCHEL I,

{b) IR TFAD %S & 19Cs DR

RESS g ICHEAKIOm & & HIT S & WCs ZHM
U, I—4 OFEICHE- TRIBY, BRERVBEES
FERDT, BAERIIZETTH 1,

(2) BRRUER

{a) BWEBOKENH

K—1hsbrd k5, SHIBINED/ NS OE
Sz, BELHIREOKRKE VEFICENELELSH
L, BFLETCE A ST HOPRM L 2HERL I

(b) THERFORND LKA, B - EEES

FEH OB YSr oF &1, TROBRICLVRL
v, LoESTLHEFTETECERH, BRTETHED
ZEmRant (B—20), 8LBELRTFARELR
53 kst Ysr 0B &ML, HIIRFLIETIO
EHE»E L Ebn, 81 ESYOKEYE “Sr 0F&3RE
BOT0%ICHLEL I, 81 EDTHEYE “Sr A&
BODRKTOREREMS I VIO EHEEIND, [—
I OBEMERICBVT, WLTYSr DBBBHIZHP 12
DI, AERBRLVEHLTZORNEDORE NI &I
HETHLOERDNS,

BEEHE °Sr OE[SIIK—20CRT & BV ETEE LR
BHNEILBBHRESLL LB EMMRIN, L,
EHIETCIE 1 ESTS. 7% HB2EHSTILE%, £
3WEHTI.2%, BABHTIE.8% ThFREH LN,
70, BIEEE S OfIE 2R UK EBE T THEL 125G,
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77

. o 100 %+ i I 1 B+
5k \ Lo
L\‘ % 8of
;‘g 4T \\ “\ x (753»
iz VN I
Wee 3F \ N m‘
(RN Cs 40
” W N 2 30 :
1k o———o\\\’\\: B 11 g lg" 3
Ry FEE- & T BEEB AEBE KBS M
) S AR TRIITEIY
®1 B2 3 H4EH - GaRD BH SR B 5 g
137,
K21 iﬂﬁ%a?xaéamsﬁ Cs CEENES @ EAES oS
# 15 KE2~0.5mm H-22 tEKFOAS 2 & B EEECs
"2 on » 0.5~0.073mm BB 84752 0.5
~omm
n3 n # 0.073~0.01mm 2w v 0.5~0.073mm
»4 7 v 0.0lmmlLF "3 7« 0.073~0.0lmm
"4 n 7 0.0lmmLlF
%£—13 HEHAEOKANEOSrRUPCs DRHE
oSy 137 o ¢
N X 2 + B £ + B’ %
H OB | B B E| & BH| B F| B R
* & % (A) cpm 4486 9962 4496 147 764 579
2 |BEXWMHE 1 EE cpm | 6564 1927 3250 3705 3534 5614
” 2 @A cpm | 1753 487 | 1523 1842 853 2428
§ " 3 @ H cpm | 594 210 758 766 340 1215
Bt (1 ~ 3 H) #B) cpm | 8911 2624 5531 6312 4727 9257
0.5 | # #: (A)+(B) cpm | 13397 | 12586 | 10027 6460 5491 9836
A / (A)+(B) % 2.3 13.9 5.9 33.5 79,2 44.0
A B # (A) cpm | 2963 6787 2345 163 286 518
05 |BEZx e 1EAE cpm | 7661 4333 3913 3142 4084 6573
" 2[HH cpm | 1421 1196 1594 1147 740 2010
{ » 3[EH cpm | 481 341 892 819 443 1211
Bttt (1 ~ 3[E H) #HB) cpm | 9563 5870 6399 5108 5267 | 10037
0.073| & # m: (A)+(B) cpm | 12526 | 12657 8744 5271 5553 | 10555
A / (A)+(B) % 3.1 5.2 4.9 23.7 53.6 26.8
A & t# (A) cpm | 3315 4335 932 138 140 225
0.073| Btk B 1EB cpm | 7868 5663 3259 4098 2506 5830
v 2[EH cpm | 1373 1438 1856 1722 1505 2863
{ " 3EH cpm | 331 563 1013 964 774 1419
BeZesht (1 ~ 3[E H)#HB) cpm | 9572 7664 6128 6784 4785 | 10112
0.01 | # M : (A)+(B) cpm | 12887 | 11999 7060 6922 4925 | 10337
A/ (A)+(B) % 2.0 2.8 2.2 25.7 36.1 13.2
X B # (A) cpm | 1748 2578 709 108 % 159
0.01 |Bek i 1m@E cpm | 7942 6147 3353 2841 2886 5455
o ’ 2[EH cpm | 1685 1711 1865 2038 1512 2645
: ’ 3EE cpm | 441 709 1172 916 761 1123
EU | Bkt (1~ 3EH) #HB) cpm | 10068 | 8567 | 6390 | 5435 | 5150 | 9223
T |®E®mmE:(A)+(B) cpm | 11816 | 11145 7099 5903 5255 9382
A/ (A)+(B) % 1.8 1.8 1.7 14.8 | 23.1 10.0
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100,
(A) woe [(B) L [(C) s |(D)
80| o< s J et
60}  %sr
40 ////
o Weg J
oy 1 2 3 1 2 8 1 2 3 1 2 3
% : Y
(A) ... |B) __.. ] (D)
80+ ."\ v _‘."——-. .
Wsr v o i
® |
40- /</‘ /
20 ”;Cs / /
sy T s 3 1 2 3 1 2 S
(i/%& [o] ¥
(A) (B) (1 (D)
80 ¥gr _
! Wy - ; .
20t
155 1 2 3 1 2 3 1 2 3
B
K—23 THREHO*Sr&EYCsOBRET > E=7 4
=R
(A:S1E% (BEE2ES (C:H3ESY (DNE4ES
(2~0.5mm)  (0.5~0.073mm)  (0.073~0.0lmm) (0.0mmbl Tl

2 HEEAZENSs SN, —F, BREYSICED
BKIEME %S DEE (F—13) i, B TEE LREHN
AVEEMSTIERSRENT. COEDICTBERT
DPENLDIEE *Sr ORE SN T & IFR—230H
HE & E E OBFY S L HFS N, RAROBRI
Evans 524 F@H TV 5,

(¢) HIEMITF ORI/ &k, B BEE YCs
o DIEE & ERIC, KEK YCs OESRELIES
(1.1~5.5%) >E 2 @4 (1.2~3.8%) > 3@ (1.0
~1.6%) >ELES (0.7~1.2%) LRESNILL
LEERDPTHEIENTEIN, BEORENIEESS &
b e OERICH H 2 R an (K—21),
—%, tERFOKE S CBHR BEE G 08EL
OIz—TOEmIRIhah - 1 (R—22). T4D5,
BERE WCs 0EA 1, SESELEH, PRELET
50~60%, WATHET~30%L5D, REDORNL
0L THIBREROA SRR DbDRI, L L, BRE
W 12 5 0 B KA WCs O8IE (£—13) 13, HTFO
I BBFEETFLTHY, COIERPIVRTO
HrkE VKT LD L VCs DRBFNHPEOEETT

LDTH B,

11 tREM7OT LT 77 —IC&DLMeE
HL MO *Sr & VCs DRR/ADDAMS R
HHIEE

TEBICHEET S S & WCs DAL, EMATRIE T
HFERRIBREOLOEEA LN, BEEDOLODI
BABICHHTERZOI EASRES T ZMW. o 00
I L A EEROEBELEET 55510, HEF
OEHREBLHEARITHERTINENHLLELHN
5,

—FH, BBREREC L OB N 95 WCs
BREIAKRICBA LS, ChsORENERZNS,
BRERIE LT A A4 Mg, MR O LESE
NEEMELTERINTL R %N, ThHEMO %S
EVCs OIRBNEMBICHIE T 5 LT kK VERMNK
EAMOBFNTRCHHEELBND.,

AEBZ, BRI EMOBELICRE L2 %Sr &
Cs IR TREBE Y, Ens50RBNs L BRER
HHENIREHEZMBBECHETHFEERE LS
DTHY, COEHHFETTHIZLS %S 2 ¥Cs D
EBEDEBSIHITNESITH D,

(1) EBFHZE

HEASOm L EEA XY F4 F13g, Y UAYT
VH15g, ZA7—F2g#%#MAL<EEL, 7 AHL
120.5mm DHEEZER L 12, 105°C T 1 BRI HRE,
gr & WCs £ Xy ¥ 5 —-THAICAKY bL, TiEC
OEMAITEMI ¢z, BERTH T L — 2 INAES
LA— 39475 L0EBICHL f2, BETL 2 ERER
BROEBDTH B,

@0.5 N 8

QOKME7 v £ A

@5 /—N100 : BIERE 4

@y ) —N50: 2 MEEBET > £ =7 450

®I% 7 — 100 BEM 8 K100

®=x %/ —n200: #EEE S8 1 K100

(2) RRRUEE

BRELEEBEAO> S, 17/ -V EORBEFHO~®
13, %r & Cs DEBEENME LBV E (BE—1)
PEMICERBE (15m ORERIZ6 ~ 8 28T 5
ZOEMN S, KEBENICRIBI TV EPHLNE
Bot0T, UTOEBRIIBERAO:QO%2FEMNT S
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SimL, BHAQOBHEXELEMITLS *Sr &
Wes ORENE, BRI LERS LEMHOmI
BoBREEsMIEMNTZAENFERL,
HA)F A4 MICEE LT NS & Cs 2 BREID (B
BH—2) QO (BEE—3) TERHEALLER, “Srid¥Cs
THELTKELEBTEI VRO N (Y
wor DIRETEEE TIIRLI). —Fh, AXUFA
M ks WCs ORENIFHIESFHIRIIC LN
TENEN s DT L— b ETOBBRI SRS
A, SO REIROKET v LHMBETEL
BREE-BELTWA,

TRIEMHOTEMY S ILXY (BHR-

—WRICEE U< b T4 =l kB I A
)44 FOD¥Sr, ¥Cs iz - BEERE

BRRI ./ — 100 B1IER4, RN
6 B, SR 1IHBOA -7 VAT A

EH-2 —Ra@EE/su~ bS5 T74—i0kBHA
J+4 FD%Sr, ¥Cs B - BEITHE
BHA | 0.5NIER:, ERRERE . 3R (B
BREEEEAY12cm) , B 1 HE DA - M5 Y
+ 7T L

! [EX I B

4,5,8,10,12), ®Sr OKREHM 7Oy ML ETHEEFT
A EpRrant: (BELEZR). LMF-T, &
NoHEIEE SrOBERZIEAERONEP T
b0 T, ABEEEEEBT Ty AHHEOM
TS DEFRBICERMSE UL LIRS, ZOBEEIR
HERICHE T AYHE, LFENIRHEOEVIZESBOL
Z2 5585 BORME2ET S, FERAOTLE
AEETHE, CsOARy M2 EAKHIN, BR
DAEy FEEEE, BHLLARY PEBEREOHE
L7, MECENBEFESEOSH, FFLERUYL

TRETES>ERE, BEEORMITBECIETESE
BEQHEMERL, WEEEHRT ¥ €27 AMEET

—RTCEE /7O NI T T4~ kB AL
)+ 4 FD¥Sr, ¥Cs B - BEERE
EEH  BEEST LT =7 A, ERIRR 4
RS (F912emBRH), MR 1IBHOA — |
VA WA

—XotEB /U< b7 4 Ik BEH
+HED*Sr, ¥Cs kE - EEAE

B BERET > T UL, B 45S
fH, 9m1IBE0A—- 794754
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B ruw T 74 —IZkBBH
+HEO*Sr, ¥Cs IE - EELE

B EERE T v B 4, BEARE 460
B, *YHEZOA— T VT T A

BEEH-6 —RTEEraw ST 74—l k58
T DSy, VCs BF - BIEE
BRI 0. 5NIEES, BRI 4053,
BIHHAOA -7 VF T T4

—emtEB O b5 T 4 — T kB
T HED®Sr, ¥Cs hZE - BITEHE

FEBUA © 0. 5NIHRE, FRRIMERE 14055, CY R
HBROLF - T VE T T A

ropp ow

EE

"

R TTEE o NIT 7 4 — Ik BFKE
+IED®Sr, ¥Cs I - BlERE

BRF B T v B 4, REEER 355
B, "YEREZROA - T V47T A

startee

s me g Wog o Mg, Yoo

HHE-9 --RTEErOY ST 74—l KB
FEOYSr, WCs WE - BlERE
FEBEF) ¢ 0. 5NHEAE, RS 3557 A, *Y
HHOF - T TT L

-
By o Wpg Mg, W

HHE-10 —RImEE O b7 7 4 — Ik HRED
THO*Sr, WCs B - WHETE
FERHA  BEER T B = L, BERHNERE 12557
B, *YHZEROA -7 V47T 4
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rEs EERUTEEYRCST B A Ly F Y ALY LOFEIET 2T 8l

Hsr Ve g, ey 5y, Wigy

HHE-11 —KT 707 757 4 —IC £ B
THEOST, FCs W - FHHRE
BEBAAI 1 0. 5NIEEE, BR300, Y
FEOA — T VAT A

SIBTL - w‘ e bt

hec- 0 s sy

- -
‘”Cs ”Sr,%s

%

HE-12 —otEE s U~ T 7 0 — Ik A
D%*Sr, “'Cs BFE - BEERE
BERA EEEE T Ty 4, EERER 255
B, "YHE#OA -5V 475 4

“ start

;‘Qﬁ i
*sr Vigs gy e

?'Sr,’nCs

HBE-13 T IO S5 T4 il kAT
D*Sr, YCs W7 - METE
BEBHA 0. SNHIRE, REBHIER 2055 8, Y #
HHOA— T VF T

| BT T

BlLOHRESEH NI,

—4, T EZERAOTCTEBMLLER (BE—
6,7,9,11,13), SLE D 3 T8I RERM 8 & 3T YSr
BENPBOOIIL WCs OBENOHmS THRIH I &
MRS, COBRUIMET V£ 7 ABEETES
NrfERE T 5,

LiEozems, BBru<w 77 7E3EBT £
Z AHRICHE L TSI Bk Lo B
REVWCs DB OME (BRAE S II>W\ T3 s HIlikEt
EFET) AHTIFENSHITESD "Sr & 9Cs O/EHD
MEAHIETEAEMNSHEREEZAOSNS, L L,
REL FEBNEHETHL2OTIRE, Ty b x—
FRI7UT ARy v F-—FEOHHAIL L 5 ERBLERE
ITNREITHD,

12 ¥&B

BESEREIS T IRAEEHEOTEZITEL, K
FHETE R 2 & I RATRES RATE R OB IC LB
BHMREBD I, TEERETIYPRO S & VCs D
EHEREG LI BonBRIIKRD LD ICEN I NG,
(1) HEPO S i xBTA, 6 NEIERE, 6 N EMY
BEIC & B 4 HETHIHETIO~105%, 6 N tEEmHE
T80~90%, 1 M- HMEFEET &= 7 AMHIET0~
% FRAERAMHE I NI —TF, s ORMHEEEL6 N
HIEEE 4 MEHETI % M EESOEERL 2o
6 N tEBETIII~60%, 1| M-HEET E=
LHHETIEI0~35% & EBIEWEETLIZ, LI
DT, HEHOAE TS - FCs T3 6 N BERE 4 B
FBESEERE L CET AL O LA N,

20 tTEEKTHHTIZBE T AETEEK & YCs OF|
R, LEITEBIKTHRNL I YCs DA0~46 %
BT H Hh, BIREYC 0B &0 LERER
EHENNE hotze Ui LIS TIROBIREE WCs W
Z|5130.9~55.8% AR L, TOBEICE Y BEFIC
Eld o LML, F7, LT CsHEEATN
TAHIEITLVERIEYC DESIFELLEMT 22
L, WCs K AV BBEEIABOERCHE I ENE
nERHELPCINT,

(3) THICLB%Sr & WCs DETEIZR T THTFA A
COFBOREIERF L, SrItHT IHEOAS
S OMERLIE Ba?t=Sr?* >Ca?* >NH. " =K =Mg? " =Na
“%Rb*=Cs*, (s TIE Rb*=Cs*>NH.* >K" >Mg?~
=Ca? =Sr!*=Ba’t=Nat DA E FNFNRL 2.
£, HEHICHBORBIEROES 2R THANE,

f FRERE N L



wor T T ESEMTES>HMLE, ¥ TimH
TESHFRIE>SERIEOBERCSS TR EN
RENT.

(4) ES{CAFIC & 0 TEE T OEEE 1,
WCs TR T L, *SrTid@Em, BAm IR CEE -
sV LB HABERMTETET IS L8R o0
17s

(5) THEEIZ OSr & WCs IS LB A, LEOpH A
EVIE S BRIEOMLMEIL ¥Cs >%Sr QA THEMNT 5
ZEWREINT,

(6) +EEBMOELYE L THECHEY % H#HR
L, EERYS & 9Cs Q&% BH S ERE L
7z, EEEYS 084 B> SHIE, BT Y0
DELSWEEBSESHTEOER % ZnEhRY, BE
BIm £ D S OEFEREOEV I EBALpIZINT,

(7) HEEE S & Cs DEIAE, TEORAKAE
(30°C) Tk BT AMEAETL, BT, EERECs
DEEIIZ ONBBEORVIZERENT S 2 EMFEDH
niri,

(8) THEHR® %Sr 13 WCs 1T HEE L TR ERKIC
FOEBIhBL LR s, T, TEOEE
CEVEMBOBREIIERDOSH LR ENT,

(9) EIEHE %Sr DE[& L, TEOKEMNI VT L
U o, BEEEYCs OFEREORBEESTHIEE
BLTHBIENDE-T,

10) TEPREYIC LB S & Vs OREN =
BEBEICHET A HEE LT, HiE - HTEYEEs 0
T R TI7EEREUCER, I MEBT V22T A
FO.SNEMTEETAIEICEVHENRETHS L
MIRENTZ,

TR EE  B 362 (1984)

KFEDUSr & TCs IC L BREEFER &
Z D3R

il

1 RU®I
BERERCHEFFEORMOEHIIHEVKHE A
WRICET T 2HRHAEHED S 5, *Sr & 90 14, ¥
BHiP R LBIIRES O, EDE~OBITEIEV D
CEOMHIZ L O RBERSTEELES L TEERINT
WD, S X YCs AEMICIRI S h AR L, DY
O EEH S EVAENSBEEFE (Direct
contamination) #XH&, OQIEMOREL S WIS N A
#754 (Indirect contamination) Z#50 2 M5 1,
D& 512 EEHR (Foliar contamination), TEEY
EHBEYL (Plant—base

absorption) @ 3-2IIHFHNTHE®,

KEFED S & ¥Cs AR IBBREBRABERR
WML, #OFECEVRRTLIEFHONTVAED,
wgr & WCs DEBRETHMICED S NBEID LD 4k
o SBEOEENE I, BENSEEEROM
CHBOEEBENES L IEERETELEDOTH
B, —F, ¥ & WCs DRTENSEBO TSV (13EF
FEES YRR D & 10 & A FRIFYVERR) 1981FITHIL
REEEAKOKHEGTRRET - IC &, 2
WCs i Csr BENIS TER TN 1, BHKFT
13495 1 1 THAEIEMRELNTVEY, ZDEIHIT
MRS T EE AR TRELICZERPECI S, H
BEL TabhHb5, TE—KE (BX) FoB0T
WCs X WS D LIBMIEI NSOV I L EEKL, ZOR
FWROZE IR LBITREICS T EEEOEHDEN
k0 EUEbDEBINS,

@ ose & 19Cs ORI, RIS I T ZHRH

(Floral contamination)

*£—14 B B = F
@ oM e f (g /pot)
woE X | UL "
W K |y, B MRS # e
F o N P4 2.1 2.9 1.2 0 0
— K K 2.1 2.9 0 0 0
AL 5gX 2.1 2.9 1.2 5 0
A L10glX 2.1 2.9 1.2 10 0
# A v30gX 2.1 2.9 1.2 30 0
¥ AR 100g X 2.1 2.9 1.2 0 100
| # AR 300g X 2.1 2.9 1.2 0 300
¥ ' e g P PR
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HIREHH 5, KREN, HEAEDOERSICLNE
SNt EREIMNTLL—BLTVAEEIENAZN, &
i, FEEYIC L SBIRE I, B S T0.17~
8.7% (RET130.19~1.66 %), HE Cs T0.01~1.2%
(F6T120.03~1.2%) LBEBEOA# 5 5TRA—-BKETD
YEOEE, EBRAHZITL0ELLRS I LMERES
hTns,

*xETIX, BRACERELUTEESMNEELSHTY
BEKOBREEBERGRICET 5L &b, BAHEERR
BERBECRINLEXKER (WCs>%Sr) OB LR
BT 20IPESERENEE5 120, KREIZE S ¥Sr
& wCs ORI & RNZER, KRGS T 5 %Sr & Cs D
W, KFC & B %S & Cs ORPUR & TP
B ATEOTFEEE OBESII > ERIT L7,

2 AFEICL B *Sr & VCs DIRIL & % DHIH)

HBAHEBRTYO L VEDOTEFRISERGREROHF
5, S WVEOFEERISMEFTRERIC L ZEEY,
FREZNHEENICIEL A EMPELRIIENRTLS
AEBE, KIS LD %S & s ORIPHEBEED
FEABT - EEECOVTRE T, LEBEHAR
BRI L HTEEROEREEWLPITL, BOETHK
iz L5 TREREBET 2 oI HROLEHERO
Bt {77

() EBFHE

5000430 1 7 — K v MR L (F#tt Tt
3 C. L, pH(H:0)6.1, CEC14.0me) 3 kg ZFHL,
QR U R THIEL, AKLTREL
124, EEEO S & Cs DRBERF v PITI04C
FoBEL, 2KERSBELL, KiE (BKISE) O
BT — vy ARTITY, BRI 5
B ERIC ST, 450°C TRI{LL, KLY =R TH
HU, WCsidY v &YV 7TV HT vEZLEDRHT
I EOMBISEL, BB YSr SERIRE L THRE

WSe/Ca b : HMIRICTFHEST 2 YSr OMERRTIOHENR
9Srecpm/Ca 1 mg TR L 72, TERPEPPIIHEET S %Sr ¥
¥Cs DMEDORRIC OSr/Ca LU T A b ¥y F L2z y b
(S. U.=%Sr-pCi/Car 1 g) ®E¥mAaa=y b (CU=Cs -
pCi/K- 1 g) HdH 5,

O.R (D.F.) : {Efi&D %Sr/Ca,/tEHthrR 0> %Sr/Ca (19Cs & K
DHELEHED s/t /BT O WCs/K)

" tion Factor)

B, thEnoOBHEEE 4 ra— Ry s FRTu—-h"
V9 —TRIE L2, Ca DT EDTA HEIZ & - TH»
e RIS, WK, BKO Caatricid, BEA L EL
TO) v EEEA L Y RBRETRELLZLDEHRL
e KigF h 77z — Ko —HEAEREIIL-
TERLI, AERIL2ETIT- 12,

2 BBRUER

{a) 7KEOD Ca & “Sr OME L £ DERITH

INBRAEERER-ISICRLL, EMELTKERK
EBEHAKX (UT—KXEE) ME&ERL, HAE300
gRTHRLELY, ZOMOXIZILALERITLLHN
hotz, ~KXTHNBERULLZ &R, ENER
BICLH ol BESNAZEBUBNRBLI2in L EX
HNB, HIE300g XTI HHBRTAEE 0 LFWH
HUkoNBETE2ELLELOLEREINS,

RABENO Ca MEOHEMNIE (F—16), SABK
ELTUHES ERESESHH S - BR>UK>AXOH
MERL, EABXMIICABERBINVY T LOMK
HEVOR £V EWEEERL I, —H, BEESHE
D 9Sr B (E—17) & Ca K EELOBEBMEZRL 12,
Sr & Ca REEN TELOBEB ERT 2 & RBEROMRE
FERE S s b FFAND D, BKEITIECa & *Sr DR
ERZBEEIZIIENA SR, Sr’Ca sV LTFEAER
ILERT B LR oNn,

Ca & *Sr OBNEBHOZEREF{NL120D0—BEL
T, WSr/Ca M3 R 12& 25, R—18DERNES
N1z, KO *Sr/Ca tLEHEHIZEVI00& TS, BXK
D *Sr/Ca tbid64E /2, HARIFRATRE I
BrLotlLilnb, BREED %Sr/Ca HIBE KD
“Sr/Ca LD 25 &m0, T HEERICH TS “Sr
OERH Ca ITHBLTEN EAMEERAINT,

HYIRIZE D %Sr ¥ Ca DRRDOBRYEEFHAS 128
ZHLshTWL3 0. R (Observed Ratio) **' %
iz D, F. (Discrimination Factor X3 Distribu-
13 —#120.8~1.2TH N, WTREI
2 L UVSBIRIBDUI IR & A s 00008 REMKIN T
D Sr & Ca DBBIT - FWICIERMS DL LHMONT
VB KEBRTFERSMONRE & VEL *Sr/Ca
aRRLEIEE, K-BERTHS I HRERS
E—HLTW5,

Cal *Sr DRERSFHIEZR—24, 2IKENEN
RUT., Ca DDHHEEEAKNIOT P LT TH
B0, THESNI0% L EEZY, BEICIVBR



84 BERATIFRRE B 365 (1984)
15 REBENGEMLBABOEERAE
N T fir | F |k fir| k {ir .
n B K| EmE|EXE R iﬁ%g&ﬁ%iﬁﬁﬁiﬁ%iﬁﬁiﬁ B | WHCE
(g) (g) (g) (%) (g) (g) (g) (g) (g) (g)
oKX 32.36 10. 91 13.94 11.5 4.59 90 3.45 3.08 4.40 3.30
— K K| 40.66 14. 30 17.46 18.0 7.43 4.22 3.33 3.37 4.85 3.16
RANEg KX 31.63 11.71 14.33 10.5 5.05 2.80 2.85 2.75 3.8 2.62
RAN10g X 32.43 11.32 13.95 11.5 5.33 3.25 3.10 2.75 4.05 2.63
A N30g X 35. 94 13. 80 16. 85 13.5 5.28 2.73 3.48 3.14 4 .46 3.05
# BBE100g X 32,49 10.65 13.42 11.0 6.08 3.54 2.99 2.66 3.80 2.77
H JE300g[X 24. 42 9.34 11.39 8.0 3.25 2.18 2.40 2.10 3.10 2.05
#—16 ABELSSENCRE I RITTABIEEMNORE
BX| x B K - K X RANSgX | RHI10gX WA N30gX | HE JE100gIX H JE300gX
BE mgCa/g| $&§ 2 |mgCa/g| #&8 % |mgCa/g| #8 ¥ |mgCa/g| #f ¥ |mgCa/e) #§ ¥ mgCalg 5 & |mgCa/g| % ¥
% * 1 0.140 100 | 0.144 100 | 0.151 100 | 0.135 100 | 0.127 100 | 0.121 100 | 0.116 100
=] * | 0.057 41 | 0.051 35 | 0.054 36 | 0.054 40 | 0.052 41 | 0.055 45 | 0.052 45
% 0.887 | 634 [ 0.976| 678 | 1.024 | 678 | 0.864 | 640 | 0.797 | 628 | 0.720 | 595 | 0.692 | 597
WA 51083 593 | 1.02 708 | 0.96 636 | 0.87 644 | 1.03 811 | 0.87 719 | 0.83 716
B 0.50 357 | 0.60 417 | 0.52 344 | 0.48 356 | 0.65 512 | 0.45 372 1 0.50 431
E{rES | 3.05 2180 | 3.61 2510 | 4.05 2680 | 3.65 2700 | 4.05 3190 | 1.89 1560 | 3.10 2670
TfrE¥ES | 6.0 4290 | 6.0 4170 | 7.1 4700 | 7.5 5560 | 6.7 5280 | 4.1 3390 | 5.50 4740
Efr 3R | 0.83 593 | 0.78 542 | 1.00 662 | 1.04 770 | 0.99 780 | 0.65 537 | 0.84 724
ThHrEsy | 4.3 3070 | 3.8 2640 | 5.2 3440 | 5.6 4150 | 3.2 2520 | 5.0 4130 | 4.4 3790
£—17 KBEZEEOOSBE I RIETREIERENORE
MEE | ok B X — K [X RANSgX RAN10gX | A L30gK e BB100glX | HE BE300gX
BE cpm/g | $5 M | cpm/g |38 B | cpm/g |5 B |cpm/g | ¥ |com/g|E B |cpm/g|iE B |cpm/g|th M
EA * 67 100 56 100 42 100 47 100 50 100 65 100 63 100
B * 174 26 145 26 145 35 114 24 106 21 151 23 19.3 31
3 509 760 424 757 290 690 368 783 405 810 510 785 456 724
WA 5 443 661 491 877 318 757 334 711 266 532 435 669 378 600
® 648 967 630 1125 714 1700 647 1377 560 1120 675 | 1038 825 1310
i3S | 2518 | 3758 | 3373 | 6023 | 2095 | 4988 | 2171 | 4619 | 1692 | 3384 | 2210 | 3400 | 2430 | 3857
TFlrgES | 4463 | 6661 | 5279 | 9426 | 3889 | 9259 | 5797 |12334 | 3297 | 6594 | 3931 | 6047 | 5612 | 807
FTEERS | 849 | 1267 | M5 | 1688 | 898 | 2138 | 895 | 1862 | 648 | 1286 | 819 | 1260 | 1162 | 1844
TLrER | 4516 | 6740 | 2807 | 5012 | 5710 13598 | 5303 |11282 | 2323 | 4646 | 4139 | 6367 | 7014 11333
F£—18 AKEAZBENSr/Calb il RIET ZEIEREIMDORE
BX| x# B X - K K RBAN 5K RAHN10gK | R A A30glX # OB100giX | # AE300gX
i cpm cpm cpm cpm cpm cpm cpm
BE N\ aca | 18 8| FaCa | 18 B | fgCa |15 8| TqCa | 16 8| foCa [ 16 8|S0 |15 8 | gCa | 16 X
£ * 479 | 100 389 | 100 278 | 100 348 | 100 394 100 537 | 100 543 | 100
=] * 305 63.7 284 73.0 269 96. 8 211 60.6 | 204 51.8 275 51.2 371 68.3
i ] 574 | 119.8 434 | 111.6 283 | 101.4 426 | 122.4 | 508 128.9 708 | 131.8 659 | 121.4
WA 5 53 | 111.5 481 | 123.7 331 | 119.1 384 | 110.3 | 258 65.5 500 93.1 455 83.8
# 1296 | 270.6 | 1050 | 269.9 | 1373 | 493.9 | 1348 | 387.4 | 862 218.8 | 1500 | 279.3 | 1650 | 303.9
FirES 826 | 172.4 934 | 240.1 517 | 186.0 595 | 171.0| 418 106.1 | 1169 | 217.7 784 | 144.4
Tlr¥Es 744 | 155.3 884 | 226.2 548 | 197.1 773 | 222.1 | 492 124.9 959 | 178.6 | 1020 | 187.8
AU FERE | 1023 | 213.6 | 1212 | 311.6 898 | 323.0 841 | 241.7| 650 165.0 1 1260 | 234.6 | 1383 | 254.7
TrZERS | 1050 | 219.2 739 | 190.0 | 1098 | 395.0 947 | 272.1 | 726 184.3 828 | 154.2 | 1594 | 293.6

Tt
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#£—19 BREIBERRIAEARRIZ & 5°°Sr DIRILR UEHA DR

— T
nom ok | PR | P KIS i | o
# M K| 49646 | 0.62°| 100 67 7| 146 | 2.49x107"
RALS gIX | 48243 | 0.60 | 96.8 42 1.02 1.56X107°
RALI0gKE | 61613 | 0.76 | 122.6 47 0.86 1.75%1072
BAL0GK | 36593 | 0.45 | 72.6 50 1.01 1.86X107°
# BB 100gX | 51742 | 0.64 | 103.2 65 1.32 2.42X107*
# BB 300gX | 45723 | 0.57 | 91.9 63 1.29 2.34X107
— K K 71048 0.88 | 141.9 56 1.12 2.08X107%

2458 © 8.07X10%pm / pot

IKRZBEMBHONTZ, *Srid Ca S ELOBRES
SWEEEZRLTHBN, ARNOFHE S IIFTROE
“Sr/Ca kB RHEL T, *SrasCa £ 0 &/hE W ($9E5)
ZEMHBEL 12, ¥Sr S Ca iR L TFERIZAL,
DOHIESERLTVA I L, bo2ABITHEVWAH
&, “Sr OFHAADBITRAMEL 20, ZOE»LHOD
BERLEABHAEERANELEETH S,

(b) KEED “Sr WAL KT 5 R EIEH OIMEIZH R
“Sr DEMAR S RXIFREEZ SN SRBEA LY
LOBEHRER—26, E-1TIZEAENRLI, WK
Eh FERRBEO YSr BB, S, REANVY Y LOKRS
13 “Sr OGBSI RY & 5 2 EMRd SR, “Sr
OBRNRBRBEAN T o L0 g KB L UELOIL
(£—19), ANBEXOTNEZH (2HDH 5D—F)
BHEAY bD S S il kBB RAROEERZSN
L, —F, HEREEE ST OBRNBICEELFIFI LN
IEMIRENT, YSr ORNIFFRIELTHL YT LE
MERTRP—BENCFER IR, HBEMELARICELS
“SrORNBER LI EBHENEDOLNTHO, BT
Ry b HA FERBEVSDRNTH S EBEENT
DB F e RES D foT7 I BFRYY
LELHIIMAS &, KD LD ¥Sr OBRNAHADT
EERNTVD, RBLSOER T IRRIRHETMEA O
BLUMEIHESEOE NI RE LTI NTL A 9. 8

&l
o

(e)
[E3 54
KEG O Sy TUHR (F—19)130.45~0.88 % & YLF [T

KRBIZ & B YSr OBULER, ZKFBITH, JOKIBE

GKIEFFFE D 1Ry MYODLEKIHRE/ 1Ky b ¥ OO
% tord
TOKMRERLL L 20K 1 g M OREHEE/ LB g 20 ORoHE

BRIV, REAN Y T7L330gKT0.45% ERIESE
KL,

BEEMIC LB ST ORRFESL B &, KET0.17%
¥LT8T% LEMOBBICLVEBIIRL S Z &N
HShTWVER, RIEESSOWFLERICEINE, KEBICL
D "Sr DFINFEIZF0.8% THBZ ENMTRIhTHY,
ERRTESNTEIINLIDRENEDAD,

My DYKFEITESY (%£—19)130.86~1.91% T, Z
N0 DIABITEOK 1 /IITHETELDTH
5,
TEHRD S X Cs ORMBEEEET HH/E, LK
MEREP 2 BHL THL EERTHBDOTY, £—I19
I29r OIKBBREERLTBO L. SOFHERL
NiE, BP0 BEAMS I LITE D ICHEER
NTVLDBKREFED S BEEMEET S EMAETH
B, NEBRTEB SN St DYKBREFREIL, HGHEF
RBET -5 2EIRUTEE L "Sr OLKBRFK
(BEE XS o5 HEH) SHLTHD ZLMRIATYL
57, —F, THKTERH “Sr BREFEE, KETFET
k1 “Sr BHEIREG. 1~6.8X10° D1 /3 THA
ZEEFEDHTNBR™,

(d) AKREDK & Cs DIME L T DOERNTH

ADoK BREIIRZT SEENRNOEE2E—20
IR L1z — KX TWRE, HICTAHEO KBEMEL,
KRZHRETEHEBELL LD EERIAL, TOMO0E
XT3, WHEXE KBECLH I TFHONLML ST,
FifRND KBEE, RX<IK<HN L =FEH<ES
<B=EOMWETH54, CAICHBRLTIEBENE VY
—THBIENRENT, PCsIZOVTHIDEH S
B A s B A (F—21), WCs K &V LW
FEMTEMEERLA I & IFICICHET 5, LEKXT
IKARNO Cs BEZRBRF L E A, — KXD>WHEKX
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" K RAaRkhn Ran Me HE
B Sg 10g 30g 100g 300g
E E K B E K K
M—-25 KESBEO®SramIcRIEY
SREERRNOEE

&EBEFY

C

L 1 { $ 1
—K Cal Ca2 Ca3 #1 2

—26 FKAROPSrIRILIZ 3 3 Z AR O HIFI D R
C:xfEaR, —K:—KX, Cali# \5gK
Ca2: R # L 10glX, Ca3ii# L 30giX, H#:1:HAE100gX

HE2: HEAE300g[X
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F—20 KBAELKBEOKBEICRIITEMEETMOBE
LR | o B KX - K K BANLGgIK | RANI0gEK | BAN30gK # IP100g X | HE AE300g X
BE mek/g| 8 ¥ | mgk/g |35 | mek/g |8 B | mek/g|#8 B | mek/g|#E B | mek/g| ¥ B | mek/g|dE H
% *k| 4.23] 100 4.20 | 100 3.52 | 100 3.52 | 100 3.79 | 100 3.74 | 100 4.06 | 100
5 %] 1.211 286| 1.21| 28.8} 1.2 31.8| 1.10| 31.3| 1.14| 30.1} 1.23] 329} 0.93| 229
3 3138 742 |31.14]741 |24.85[706 |25.28|718 |27.65|730 |25.68|687 |32.22| 7
A5 (15100357 |14.56| 347 | 14.86 422 |13.02|370 | 14.95|395 | 18.50 | 495 | 16.37 | 403
# 30.79 | 728 35.41 | 843 33.26 | 945 31.28 | 889 34.55| 912 33.79 | 904 39.29 | 968
fu%s | 18.03] 426 | 15.27 364 {19.09]542 |19.48| 553 | 18.25|482 |17.42|466 | 20.04 | 494
Froms | 18.64 | 441 | 1092|260 |18.84|535 [18.96| 539 |18.92|526 |17.45|520 | 17.35|427
HfrEEW | 1554 | 367 | 14.08]335 [16.81|478 |[17.33]492 | 16.69| 440 | 14.00| 374 | 20.82| 513
TN | 16.45 | 389 8.11 /193 |19.70! 560 |20.14|572 |20.23|534 |17.77{475 | 18.38|453
£—21 KBHEEBSED?ICsBE ICRIETREICERRMORE
RERX| x B X — K K BALE5gR | WAL1gX | RHN30gX | H JE100gX | H FE300g X
5E cpm/g| 4 ¥ |cpm/g |8 M| com/g| iR B |cpm/g|#E B |cpm/g| 1§ M | cpm/g | & B |cpm/e{fE M
x k| 57 100 | 488 | 100 | 47 100 | 56 100 | 59 100 | 28 100 | 12 100
B k| 184 32| 152 31| 17.4| 37| 181 32| 19.5] 33| 1L.9| 43 83| 69
- 405 711 | 3517 | 721 | 304 648 | 398 711 | 410 695 | 168 600 | 45 375
HWH 5| 9 174 | 928 | 190 | 88 187 | 85 152 | 89 151 | 52 186 | 28 233
7 110 193 | 1324 | 271 | 112 238 | 109 195 | 121 205 | 31 m | 37 308
rrEs | 61 107 | 670 | 137 | 73 155 | 85 152 | 76 129 | 27 % | 18 150
THrgEs | 306 537 | 2672 | 548 | 342 728 | 330 589 | 268 454 | 105 375 | 83 692
_EfirER | 169 296 | 1484 | 304 | 129 274 | 178 318 | 138 234 | 61 218 | 36 300
TRrEER | 141 247 | 1647 | 338 | 181 385 | 177 316 | 155 263 | 84 300 | 99 825
£—22 ABEZBENICo/KEICRIFTRMIEFMORE
BE| o B K | — K B | RAV5gR | RAMER | RHN30gK | H JE100gX | # IE300gE
cpm cpm cpm cpm cpm cpm cpm
sg 4;&&4*&&4;&&4#&&4#&&4#&&4#&&
% %135 (100 [116.2]100 | 13.4 [100 | 159 | 100 | 156 | 100 7.5 | 100 3.0 | 100
G | 152 | 112.6 | 125.6 | 108.1 | 16.0 | 119.4 | 16.5 | 103.8 | 17.1 | 109.6 | 9.7 | 129.3| 8.9 | 296.7
d 129 | 95.6|112.9| 97.2| 12.2 | 91.0| 15.7 | 987 14.8 | 94.9| 65| 86.7| 1.4 | 46.7
#45 5| 66| 48.9) 63.7] 54.8| 59 | 40| 65| 40.9| 6.0 | 385 2.8 37.3| 1.7 | 56.7
! 3.6 | 26.71 37.4| 32.2| 3.4 25.4| 35| 220| 3.5| 22.4( 0.92 | 12.3] 0.94 | 31.3
Hfuds | 3.4 | 25.2) 43.9| 37.8| 3.8 | 284 44| 27.7| 42| 269 L6 | 2.3} 0.9 | 30.0
FlriEs | 16.4 | 121.5] 244.7| 210.6 | 18.2 | 135.8 | 17.4 | 109.4 | 13.5 86.5 5.4 72.0 4.8 | 160.0
b | 10.9 | 80.7|105.4| 90.7| 7.7 | 57.5( 10.3 | 64.8| 83 | 532 4.4 | 587| 17| 56.7
Frose | s.6 | 63.7]203.1{174.8| 9.2 | 68.7| 88| 55.3| 7.7 | 49.4( 4.7 | 62.7| 54 |180.0
%—23 HREIEERIVAEARRIC & 3137 CsORIR ERADBRE
b [6] FHK IR ETRE 4= .
m B X 8 B/ pot R 28 w M| /e EHRBITER | FHRBMEFRE
cpm % cpm % 2
xt itk X 3973 0. 065 100 57 15.68 2.78X10
— K K| 50454 | 0.820 | 1262 488 13.85 | 2.38X107"
mhANS gX 399 0. 065 100 47 13.51 2.29%X10°*
RANIOg X 4394 0.072 111 56 14.27 2.73%X10*
RANINgX 4131 0. 067 103 59 19.61 2.88X1072
H IR 100g X 1731 0. 028 43 28 17.10 1.36X1072
HE BB 3008 X 891 0.015 23 12 12.57 0.59X102

251/ : 6.15X10%pm/pot
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—29 KRR TCsIRIIZ A T 3 S RICH O #EIZ R

C:#1B8X, —K:—KI[X, Callj® & L5gX
Ca2: R H L10gX, Ca3:f A 130gX, Hel:HEAE100g[X

HE2: HEBE300g

SRBANY 7 LABREXSHEXKOREE 5 S EAMR S
nit,

DEIZ, WCs & K ORAEH LRI T S8, Wx
FOOREEFANT, KBEIZLEB/EMDK Rb, Cs B
IREBT, Collader’d 3 TRHMTEBREPMSIZILALE
HHENENIERBXTOAS, UL Middleton 5%
13 19Cs & K O TRINPUR 22, WTED O.RH
130.2~0.6THAH L EREL TV S, —H, THEE
Hie UrERTIE, 9Cs & K D O. R EIIAFET0.03T
HHIEMRINTNAE®, TEEMTIOLD ZED

O.REVBEINIDE, ""Cs K L0 HBICEE2
NBVRER, KBIKL s Cs ORPNBASBADT 5120
EEEhB,

WiCs & K DIEFEEI OBV ZBE T 5 728 FCs/K H
OBEHERA L (F22), WCs/K L, —RICTE,
HICAXTHOBE LSO EMPRH NN, KIE
HE L EEOKRREB TS, WCs/K thid *Sr/Ca &
Ruv, EHOBERERPRERFICL VB EEEZIA
CENBEINATVEY, CORBILEMEND ¥Cs
EKMEH NS X Ca DBREICHBELTEBHLE VD
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EEALNS,

K OBRBERSHEHE (—27) &, BRELB>TH
Ey> LSS TUERS CUER>HY S >E>A
*, WCs mEN (M—28) &, THES>EUEHS
B=THEH=M>AHN 5 - LUES - BKOBERZZ
NENRLI,

(e) ZKEFITXT B ¥Cs DRUINH

WICs MKFHIZM $ 5 RNMEIZR = K AKX, K&
FERX, HAC100 g X, HEAE300 ¢ XX URIKMEAXHE T

HEL SR (M—29, £—23), —~KXD WCs MEL
WCs WU R IR L VIR <, KA ¥Cs D
BB THRNTH S TN, KIER
A5, WCs BUUNENICH BRI H B 2 L3 3 ORBE
BrobEEIhd, £ K OBEHN ¥Cs OBRNE R
LAEBEVIBENEHL TN TS 2 15 2. 2.
s~ 9, 100 fo s T, BED E I AWCs DRI
IR E LTINBEMSBR#EEELONTOEN, KEA,
AV FPTALSERDTHELBMEINTNE? 1),
—7, HIEEAKX T ¥Cs ORIUNFIR RSB 122
i, RIS EINTVEKOREBILL3DEE
Anhd, LL, SRVEHIEYTO CsER%
EHLEVIRELHY, JORIKO2VTIRSEES
IR ETEBREND D,

(f) KEEIT & B WCs DRINE, TKRBITE, LKR
FEIRE

KFGIZ & B WCs DRI, THKRBITR, JTKMMEHR
x9S OPNITE S > THEBL, ®—23ICRLIZ. K
HITRICOERAE IR S Ng 0, RIPUR & TOKIME
FHE— KEHNRBRICL 6RTELLBLIEHE
Hahsd, fEc &5 WCs BINRISEY L LEOHS,
BREREZSC LB LBV LS —ELZVS, 0.01~
2% BETHLIIEINAONTVS, TRXESL®
Iz kB EFERET0.03~0.05%, KEET0.5~1.2% O
EThHdoEPBEINTVS, £12, EELDRDE
B (M—5) c&hid, KRIK&ks 9Cs DRRE W
0.03%~1.4% & THOESE, ¥Cs i ORAFY,
BRREICEVELLREZLIENRBHONTLS, K
RIT& s 9Cs ORBSKES>OREF L Y bEXR
THELNIEMELS oD, HIBOEE, BEEXR
U AKKBEORVEIZESZLDEELZ 6N D, BNE
ERREIT, THRMBEHLABERECIVELLELL
—FELEVS, WBXTIE#2.78%X10 2B 201
— 4 OEBTROIBELVRRNENIENRINI
—F, THREREFED VCs MREHREILZEELND

EBEHLNATNBY,

L EOXERIERD S, —MITKRBIC LD ©Sr DRI
13 5Cs ORINER & N BV ST TR 90Xy
DRARIZH B 123, LKMREFREIL ¥Cs DA ¥Sr &
VRELRBBIENRLMER ST,

3 KFEICELD ¥Sr & 'Cs DIRIRICRIZFTH
HF1ADER

KREIZ & 2 BB BUUIFIRM & LT, %Sric
BIREH N Y 4, WCs IZIIMBEENOERSENE
NHRNTHZ L 2IHRBRTRD I, THEEEHE
LIZBa, #7574 ORNPEAEI RIS & FCs D
—FrBRELEI L3500, K L5TEEOR
Wzxtd 50 F4 v IRMBHROBR WL 25, 22
T, KBHEREFERL, %Sr & FCs ORPUIRIZT
ZEAFA RMOKEERFTELiICL,

24 BEAMOEHEHE (XM

g/Plant
AU A ¥ 5 | E B i)
Xt i X| 0.435 0.293 0.185
NH.C1 1®®| 0.455 0. 280 0.175
v 2@ 0.540 0.340 0.225
% 3@, 0.505 0. 310 0. 200
NaCl 1 0. 460 0. 300 0.175
” 2 0. 455 0.290 0.160
” 3 0.510 0. 305 0.185
KC1 1 0. 530 0.335 0. 240
” 2 0. 500 0.330 0.215
“ 3 0.535 0.330 0. 205
MgCl. 1 0.510 0. 290 0.195
s 2 0.480 0. 320 0.170
% 3 0.510 0. 330 0.210
CaCl. 1 0. 460 0. 285 0.190
” 2 0.435 0. 265 0. 165
” 3 0.515 0.315 0.215
SrCl: 1 0. 440 0. 260 0.150
» 2 0. 390 0.230 0.140
” 3 0. 525 0. 330 0. 200
BaClz: 1 0. 520 0. 305 0.175
” 2 0. 480 0. 305 0. 165
s 3 0. 555 0.330 0. 200
®1:0.063 2:0.125 3 :0.250 me



90 BERFFRFEE B WS (1984)

F—25 FRETFHNC L 5 KREDOS rIRYNHPE]

wmomm R v * 8 % H 1R
. 0 F B 0
WIMBE (me)| cpm/50mg ? V)Eitg cpm/50mg fﬂ)itg cpm/50mg *g O)Eitg
0. 063 1686 0. 555 4150 0.248 6329 0.182
Ba®t 0.125 846 0. 279 1729 0.103 4215 0.121
0. 250 320 0.105 800 0. 048 3477 0. 100
0. 063 1625 0. 535 2871 0.171 6143 0.177
Sr2t 0.125 996 0. 328 2169 0.129 4687 0.135
0. 250 673 0.222 1392 0.083 3124 0. 090
0. 063 1170 0. 385 3235 0.193 8625 0. 248
Calt 0.125 831 0.274 2269 0.135 5665 0.163
0. 250 457 0.151 1478 0. 088 4121 0.118
0. 063 3698 1.218 10409 0.621 18813 0. 541
Mg 2 0.125 2699 0. 889 5574 0.333 13933 0. 400
0. 250 1798 0.592 4259 0. 254 9047 0. 260
0. 063 2575 0. 848 6801 0. 406 18618 0. 535
K+ 0.125 1951 0. 642 8349 0. 498 17015 0. 489
0. 250 1705 0. 561 6483 0. 387 16846 0. 484
0. 063 3654 1. 203 6332 0.378 33178 0.953
Na* 0.125 3053 1. 005 13470 0. 804 29489 0. 847
0. 250 4294 1. 414 11533 0. 688 22688 0. 652
0. 063 356 0.117 1741 0.104 9760 0. 281
NH.* 0.125 302 0.099 1750 0.104 6013 0.173
0. 250 343 0.113 1817 0.108 5922 0.170
WX %1 & L=l
(1) EBFE FEER2 Vs RUUCRIFTHEA A L OB
EB1 OSBRI RIFTHES 4 Y ORE EBR 1 CHIELLARER 1 ( BOBEFYE Y (K

S (BHK29E) %5 BI7TABE, 6 B26AKSEE
U, 8 HIZEICERICHL /2, Z D/, N 20 ppm (NH
sNO3), P.0s 10ppm (KH:PQO.), K:020ppm (K:SO«,
KH:PO.), Fe:0s3 3 ppm (EDTA $%) OHABEOISERK %
HOWTS5 ¢ BORBYFI ARy FTRBBEELI.

oSr ORINMNEIMEA L LT, LITKES %500 ml B
B Y YT 2 AU TLORBERNET T, 27FH *Sr
DRI ZTHH, LEBRBEREAEKTHED, RALE
BERHEEOMEICH L, ABRORFEAA Y LLT,
Na*, K*, NH,*, Mg®*, Ca**, Sr?* RU'Ba** D77
%, sheEnEt®e L T0.063, 0.125, 0.250 me/
500 ml R KDEE THRES L 1. BESCEEHED *Sr
E2H4CHTMAZOSL, LUHEO pH 2541 L
726

B¢, pHS.4, FCs5HCH) KBLTILEHKELY
WiCs DRI 1T > 12, WEROREA 4 MEIZK
", NH.* RO Cs* (HITIB/ILY) 2EnEh5, 10K
U 20ppm & U o, WVEEIZ29RERIITYY, ERMEREN & s
BRI ILER I ICH U TIT - 10 AERIL 2ETIT - 17,

2) BRRUEE

(a) *Sr QWU BITTHIFL + >~ OFE
EBETROEMEL2E 242, &/ A4 &ML
% oSy BUREIEIZ) R 2 M—30ic, BEH “Sr RBEE
—2IZFNFNRLIZ, ¥Sr SRIKETTETH S Ba®™,
Srz*, Ca?* ®0.063 me HMX T ¥Sr OF L WL IFIPHNFH
EMSB O (S BINEISHBEO#M20%), o
NOORTIRMBEMT LI ZORNBILE S
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o 100
S 8 Niggenomeoe - «NaCl
ol B
ffll Saol TTmees 4KCl
W ow0 hae . <MgCl,
i 2 a _NH.C)
'ﬁr:——? = CaCl,
0 L L BaCl>, SrCls
0.063 0.125 0.250 me/500ml
WOEom o
K—30 KEOYSrRRICRIFTREERMNOEE
(FEtk L)
comd
2000 15, T ® %
"’;:; 1500 :‘:::;_._\ \N
& 1000 &
B 500 Cs*
» =K'
0.2 0.05 0.10 6.50 1.0 2.0 me/s
cpm WOE S W R
2500
mg; o001 (% W
8 1500 P NH;
% 3000 .
500 Sy Cs*
o by ; K*
0.02  0.05 0.10 0.5 1.0 2.0 me/¢
x10°LSP™ W H s m R
104
iy (|
BICs g @ NH;
# —~ ;o
o\o\ & NH
s Cs! K~
olgs h A

0.02  0.05 0.10 0.50 1.0 2.0 me/¢
ERSMR (SKAR)

HM—31 KEOVCsEIIRIFT EBBRMOLE

CE TR RN, CCTHIEEINBOR
NH.* & EEE 3 7 A ) 1 8EBIEVRITETHRIE %
MU ETHD, £17, “Sr ORNBIT K*, Mg** D
B E>THLLZ OO LN, Na* BINOBEH &
DL LAV EBBB SNz,

(b) ¥iCs DBRPIZRIFTHEFA + v ORE

AKEGIZ & B WCs DRYLUT RIFF K*, Cs*, NH &
MOEBERHULKER (RHFAA Y OMEE me 1T
BUN-—3LIZRLE), KT i3 Cst LREEOR W ¥Cs
T EIZR 2R L, NH.* b F 72 ¥Cs ORULITHIAH
HITH5HIEHNRBO NN, Cs* 2 K OMEIZRE
EF VI EPHBALL, EREA AV ELRNRE
g & ¥Cs QIR IIBAL, FOHE LY Ol
EBL0BBEDONE I ENFEINIL,

Handly 5®1&, KFZIT & 2 8BEK 9Cs DRI L
T, NH«*, K*, Rb* ZHIBIANIC/ERIL, 1 ¢ %00.01

me @ K*, Rb* K ¥0.03 me DNH,* OEINT ¥Cs DR
WAs0% M hd BTN E, £, COR
YRIx L, K*, Rb*, NH.* SREGIAVICE< & &3k
ERTRDONATVAD %08, UnL, THERO
B£E, NH.* ORIMIAREIZ & 5 9Cs ORI M % Hn
AEBHLERELHTIBOHEOEHRELT, NHHH
M ks L EFROBEERE ¥Cs O— BB E 51T
Td, 48, I—40ORBRIZBNT, LT NH.* %
MAT B &I L VEERE YCs ORlENEP TS L
EEDHTNDE, ChoOER» D, LS WCs
TR B3I I ERAN L 72 NHoY O BEERE ¥'Cs O R #e
{LfEH & BNMEEH ORI ITE L EE3hd DL
i h s,

4 AMOWMIEEKFEICEL B ¥Sr & ""Cs DR
4
BHREFRBEET-—ICkBE, XD %r & ¥Cs
MEIZELVWHIBZEDH 2 EBRINTVE, 208
HD12&LTLBOBEIC L > TAREICES “Sr &
WCs DRINBIZERGET B LHEX 5N 5,
AL, KREIZ LD %Sr & WCs RN E L
DOESRETEECH G OBEELHI ML EILLR
LDTH 5,

(1) EMFZE

R LT, HESROELLSVWERALHE, &
TEBEPX CECORVWRHELE, CECO/MTVPHROR
RIBEOBLTO 4 BEEBAY (F—1),

50005 1 7—VDORy Fiiohs>DLH%E2.2kg 32
B, BFy MIHET =Y 43.0g BEEARK
10.0g RUHELIMEL. 2g # AL f. 2L, B
HITEYERT50g & EDTA#0.5g 28R LTz, &
MIZ %§r & ¥Cs R204Ci TORBEICEIRIMUL, ftAKE
FESTIZMPEL TH S, KiE (MHK295) % 6 H24H I
U, DR¥aREskts, 105168 ICNELI., Ch
SR ERBERSEIL, I—20RRE-TYSr &
WiCs OHHEEERE L 12, HEEHF T ROER - BF
EEKEOH ST —4 OHETRD Iz, ZRRIZ 2 H
T2 12,

(2 BRREUER

F—26ITKREOINBEFELRERL 2. THOMERIT
FOPBIZERS S ON, TKEOHEMNIEFF =ML
BOEHIE>BHITOEAERL 2.
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KEED oS B ISRFHIETH L £<, &M, SH
tEANIIOE, BT EFOEFTRO NIV
LERBULELDPVI EMNTRaNL (£F-27). BEF
@S ORHE AL, THBMTERPH SN TIZE—TE
T, FITHBI%, THKIZHIZ %, WASERITHI %
DEERL, I—20EBHEL ZTEEOHEDEZTRL
o (£—27),

5iCs DRI E (F£—28) DIERLIL “Sr DFPFLRL Y,
BRETE>HARLE>SSAIE=DIOERERL, T
HUZERNPAKTHEZEPREO LN, ¥Cs DREF
DHEEEHDE, LHKITK20%, TOMDIEITKIS0
% AL, SrOBELRTVFERIISEETL
ENl—2 D#EREAKIED oI,

oSy DIKNIEBE (£—29) DR UEEHEL LR E>
PR LE>SHEIE> BT HoEmERL, Jhot
BOBEREE 9Se D SOAD (F—31) 2RBL LR
EERERL . B TIETRE L kRO “Sr RN
BEHLEVDER, KTROBHRE S OF &P ORI
{HRTELEN (£—31, 1—4,5,6,10) 72 L
FAND, BEMC S OBEEHETNE, TKRSE
EOBIRIZH A ENELIHERIILI-THREEIN
1o WCs OEPEE (£—30) &, BRATE>P =
HRFEE>SHTEOEICEL 59, STHOERE

BYHWRHEHRYE B #365 (1984)

WCs DENGE KK HIEL TVA I ENEL LML,

BN IE *Sr T30.34~0.59 % & THERGZER 1 HE
fy/ha < (F—31), ¥Cs T130.13~1.35 % & TR
REWKTHBHIE2RDI (£-32),

“Sro & WICs DEKBITRIL, THEEESRBE T,
ATET2.1~2.4%, %ET2U~23% L5090, I—20
EBZERLIIFFEILTHH I EMREINT,

TR BREFRLL, ¥Sr TIE1.01~1.89X 10" D% &
DHEOBEICLEER LN (£-31), ¥Cs T
(£2.8X 1071 ~3.7X10 2 DfEAER L, LEEEROK
FOIENEH LN (£32), E2INH0BER
BuFmNmELcE s> N BREERE (I—2) a0V E
THb.

DIEDRR»P S, “Sr & WCs IC LB TFEHRDOER
i, TEPOBBEOFEARBIIRESALLOLME
had, $abs, BHRIEYS & 90 OEIEPETL,
—F, BEERE®Sr & FCs DL S HEINY 513 ETFHh
OWGEEOBEIETT2EHMERY, J0I LITkEH
LTEED L AN 93, +BrhOBHRE S BE
ELKO S BEOBICEWEDOHBNH 5 & 215
LTWa, 55, liGEOHFERESEMEROBFRIL
REBETEND,

#—26 REITBCHEIELAABORRAE (§z%g/pot )
+ 8 % | Lfu#Es | Lfr#Ess | THES | TUHEH #® A I S - I S
EHEE| 427 3.67 6.43 3.21 4.61 18.93 3.99 45.01
HAFtg| 5.31 4.27 7.42 3.84 5.68 24 .64 5.39 56 .55
B | 5.53 4.92 9.28 5.17 5.23 21.77 5.03 56.93
B +| 2.70 2.18 2.7 1.74 2.53 8.43 1.86 22.15
F—27 ZBHBTEFL 2ATBOSSrBINE
I R N B OH LB B F L 3 i +
B
cpm/pot | tt 3 |cpm/pot | tt 3 |cpm/pot | lb = |cpm/pot |tk
A 827 2.1 757 2.2 1183 2.4 599 2.2
WA 5 1650 4.3 1764 5.0 2404 5.0 1306 4.7
= 2103 5.4 1872 5.4 3368 7.0 2042 7.4
Btoe: 31 8666 22.3 8056 23.0 | 11013 22.7 7617 27.6
TR 2076 5.4 1930 5.5 2524 5.2 2017 7.3
TS | 20416 52.6 18165 51.9 | 24360 50.3 | 10214 37.0
TR 3056 7.9 2459 7.0 3575 7.4 3826 13.8
& &t 38794 | 100 35003 | 100 48427 | 100 27621 | 100

s




B Ee  TERCLB—ERRIBIIHREA IOV FOLE LY LOXBIZET SR

#—28 ZHELTHTEER L Z2ARO?7CsIRAUR

- o o+ 5 H 3 B F + = +
B
cpm/pot | b E |cpm/pot |tk = |cpm/pot | b H |cpm/pot | H H
% k| 16698 20.8 1912 20.8 4140 21.8 1770 23.0
| A5 4970 6.2 834 9.1 1186 6.3 571 7.4
® 11004 13.7 1355 14.7 2982 15.7 1235 16.1
HuEs 9556 11.9 1293 14.1 2358 12.4 1150 15.0
LirzEey 5373 6.7 708 7.7 1422 7.5 685 8.9
THRIES | 25965 32.3 2167 23.6 5038 26.6 1599 20,8
THrHES 6706 8.4 921 10.0 1847 9.7 677 8.8
& #t 80272 | 100 9190 | 100 18973 | 100 7687 | 100
#—29 BEITBMTERFL KR ELSBED S RE
- - P - N e o i +
B
ecpm/ g [H H|cpm/g |H E|cpm/ g | Elcpm/ g | =
xOXK 38 1.0 40 1.0 48 1.0 71 1.0
3. 328 8.6 442 11.1 446 9.3 702 9.9
® 402 10.6 406 10.2 593 12.4 807 11.4
EirEs 1567 41.2 1932 48.3 2074 | 43.2 2821 39.7
LorzEs 422 11.1 526 13.2 591 12.3 925 13.0
ThES 2200 57.9 2825 70.6 3283 68. 4 3769 53.1
TR 591 15.6 766 19.2 931 19. 4 2199 31.0
i - - - 6640 93.5
£-30 FHEIWMTERL - ARBEBESEDOI7Cs BE
s = R B OHE T B F i ® +
B
ecpm/ g |l F|cpm/ g [ F|com/ g | | cpm /g |tk X
E A 767 1.0 101 1.0 168 1.0 210 1.0
5/ 988 1.3 209 2.1 220 1.3 307 1.5
% 2104 2.7 294 2.9 525 3.1 488 2.3
tirEs 1728 2.3 310 3.1 444 2.6 426 2.0
FfraERy | 1092 1.4 193 1.9 333 2.0 314 1.5
Thriks 2798 3.6 337 3.3 679 4.0 530 2.8
THIRESS 1297 1.7 287 2.8 481 2.9 389 1.9
i} — - — 1953 9.4

L | *
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#—31 ZEIBETEFTL AAKRROSr OIRINE, ZKBITE, FKBEHRE

DEE L | HEBEH | o | g | TRBEE | yopgrm | ERES | 4 g me
1 82 & | MOBER | HE/pot A | 7 pot % e/

220500 (com) (%) |48 & Tn %) | M | B
BRI 41 51 38794 0.47 100 827 2.13 38 1.01x107®
it ot~ 4 70 35003 0.42 89 757 2.16 40 1.07X1072
R 4 75 48427 0.59 126 1183 2.11 48 1.28X1072
B+ 84 27621 | 034 | 72 599 2.17 71 1.89X%107°

#—32 BREITBMTEEFL KO3 CsDIRINE, JRBITE, BHKIBHBREYR

URHRE ¢ M LB a R = THIRETRE | e poaw o | TGS w

RN | [ TkBITE | 2 ¥k B

T B & | BOER | §HEE/pot / pot /

BE¥Cs 04) (ngs (%) {8 ¥ I("c)pm) (%) ﬁ?cpxﬁ) % *¥
BE ) 1 8% 61 80272 1.35 100 16698 20.8 767 2.8x10™
i 35 9190 0.15 | 0.11 1912 20.8 101 3.7X1072
FRF i 42 18973 0.32 | 0.24 4140 21.8 168 6.2X1072
I o 59 7687 0.13 | 0.10 1770 23.0 210 7.8%X1072
5 KERIZL B *Sr & VCs DB OBRELTL FRVTELIERE>E? - SEEOEANE LRI,

THEIZHEIL 72 K& WCs* B8 13 BRIz
L, % - BREZ2OETLEENREINDS 2 EHH
LahTna oo s o kS R BRENS HDEE
HEADBERN B L %Sr TH—2PRBHNTINHS,
TiEH OB “Sr & Cs OEISHPERIICET TN
W, KB L EREORRBLEFENISLTHE
MEZ AN,

AERIZ, TEICEREINT YSr & WCs OKERIC &
HRENLZRINE, ITOKBBRROELEII >Rt
RAHANLLDTH 5.

(1) EBFE

I—40EBTHALCBEL1FERBOFy F2N#EL 2
DL, Z0EFREFEOKFOBEE THERRETRE
ULTE2EHOBRMBINICHEL, £1E8 LREOEIE
BTV, mAKERICBEL, WERCHEBEZERL T,
IheR 28808 E L. B2EHON#EI R- 12
Ry b, RRCEIFEOERRICHLL, 45, B2
EFLBG, DIXicEEOT & EDTASEZHAL L
maotz, KERIZETIT-T,

2) BRRUBE

3y EHMONEHERRER —BIIELHTERTL
2. LHKNEBIRF, sHIfctE<, BRLES L
HIIOF, BLTRLEL, L 208FEKE, B

*Sr DRI (4 LBOTY) 3B 1FH0.45%, B
24EH0.31%, FEIFH025% LEENCHPTEHC
EMEH LNt (F—34), BT YSr ORRENRDL
HEVWDOIEDEERSNIVEDT, EROKRBD *Sr
BEERERS IFCBLENVEERLTVS (F—
35). WCs OIIRER (4 HEOFH) 135 1 EHO. 49 %,
FE2EBO0.13%, 5B 3FEH0.08% SEFMIIHDT S
N, ZOWAPERIL S LV KEVEZRLI (R—34),
KERT, Cs ORPESFEFEMIRES L1z &8,
R cEEROEMERBLILDEEZ S NS,

Sr & WCs ORERNBE, WKBTER, LWKBER
BOBNELRKIC, BENCRSY TS EmRooN
tz (%35, 36, 37),

MO LK & RERAOIHRTE (F—38) 245
&, OSr TIEEIEIRIZI8~99%, LHKIZ1 ~2 %, (s
TIRRERICTE~86%, LAKU~2%THTH LN
RANI, Fi, ChHSMEEGOEREHIIFED SN
Shotz,

DXL, TEFRTOr & Cs DFEERRIZO &K
5, LHKEOY DHEFOTHEBULIZED *Sr 0F
KEFADESHIZ24 176 (9Cs TI329:71) &40,
BB RBETCEINL St B TROSVICEEL
KIZONTORSTE®, #4921 179, IGEWHERL 2,
—7, SrETEOZVIBVEETHKIIOVTDERSHE
KIS (9 EEH AN, REBRTHELS N ERRC



EiEs L TRRCEE—ENRICBIAEAEA b U Y F Y ALY T AOERICHY DHRE 95

BEdl LW RANI, TOLDISrBTRORLS I ANSRENSY, COEROVTIRERT A&
ERMET, SrABKEMTREAAHERT I LW, +5,
w05 |7 £ BKFEOBELRBE LT, EEHEREREER

£33 KRBINBROBFENEL FH g /pot)
® 1 % H ¥ 2 # B % 3 # H
4 E|HsE(H B | XKE (£ X bSE|H B LXK (2 H |\ HoH|R K| XKE

B! 56.9|30.1]|2.8]21.8|386|251|13.5(10.7|31.0]18.4]|12.6| 9.9
SEt | 45.0 | 22.1 | 22,9 | 18.9 | 45.0 | 25.0 | 20.0 | 16.0 | 36.8 | 18.5 | 18.3 | 14.4
HRF 1% | 56.6 | 26.6 | 30.0 | 24.6 | 44.8 | 26.4 | 18.4 | 14.7 | 37.6 | 20.8 | 16.8 | 13.3
¥ +|222|11.910.3| 84 |2.8|16.8|10.0| 7.9 | 25.0( 13.8 | 11.2| 8.8

ol 31

£—34 AHBD°Sr& ¥ CsOIRNENEEE( (%)
90 Sr 13 1Cs

®1#FE ®24B | H3IFAH i H14H | 2B | W3EA #
Bt 0.47 0.31 0.24 1.02 1.35 0.291 0.172 1.813
EHELH | 0.42 0.36 0.28 1.06 0.15 0. 037 0.032 0.21s
P3| 0.57 0.32 0.29 1.18 0.32 0.079 0.073 0.47:
w £ 034 0.26 0.20 0.80 0.13 0.103 0. 040 0.27s
| 0.45 0.31 0.25 — 0.49 0.128 0.079 —

ol J5:4

%£—35 ARBN®Sri P CsBEORELE(L (epm/ b5, TXK1g)
2Sr (b5) 137Cs (b 5) °Sr (&HXK) 137Cs (EXK)

tRE(m 1 |m2 B3 |81 B2 B3 %1 |H2|B\3 E1|H52|%3
# | Eg|EH|#H|# B\ 8B|# 8| £ 8 8|\ #8888
23
28
21

BRFiE| 1080 912 932 | 1811 551 | 412 | 38 22 767 | 183 | 153
EmELH| 1312 1017 | 1001 | 279| 65 69 | 40 23 101 21 23
FARFLi® | 1476 | 872 985 | 464 | 129 | 140 48 18 168 54 73
B 4| 1958 | 1136 | 1018 | 429 277 | 117 | 71 24 24 | 210 | 112 58

F—36 KIBOSrEWCsOLEXBITEL ZDEEE (%)
%°Sr 137Cs
E1458 | #H2HgH | £3€H |+ ¥ | H1€H | B2€8 |H3IFB|(F B
o lawe 2.13 0.92 1.15 1.40 20.8 11.3 14.8 15.6

ol 34

EmRtE| 216 1.23 1.77 1.72 20.8 15.1 17.6 17.8
HRrti%| 2.4 1.00 1.15 1.53 21.8 17.0 22.2 20.3
B +| 217 |. o0.88 1.26 1.44 23.0 14.5 21.2 19.6

ol 223 101 1.33 1.52 21.6 14.5 19.0 18.3




96 BEREETIRAEE B 365 (1984)

£—37 KEED®Sr& ¥ICsOLKBRFEHOEFEE(

+ % il T
®1#H | #F28 | £#34#H |  $1&EH | &2 | &3 FH
A4 | 1.01X107° | 0.58X107° | 0.61X107® | 2.84X107° | 6.76X107* | 5.66X107°
BEEHEE | 1.07X107° | 0.61X107° | 0.75%107% | 3.73X107% | 0.78X107> | 0.85X1072
B38| 1.28X107° | 0.48X107° | 0.56X10™® | 6.21X10™* | 2.00X10™® | 2.70X107°
B | 1.89X107% | 0.64X107° | 0.64X107° | 7.76X107° | 4.14X107* | 2.14x107
E#y| 1.31X107° | 0.58X107° | 0.64X107° 1.15X107° | 3.42x107% | 2.84X107°
#—38 2°Sri B7CsHL K, b 5 ANDHHEIE (%)
Qosr 137CS
+ 58 % 8 A
®1#E | $2%8 | ®348 | $14#H | $T248 | $£34£H
* Ok 2.1 0.9 1.2 20. 8 11.3 14.8
ERLH b 51 97.9 99.1 98.8 79.2 88.7 85.2
. x Ok 2.2 1.2 1.8 20.8 15.1 17.6
BELR L S g 98.8 98. 2 79.2 84.9 | 824
S S 2.4 1.0 1.2 21.8 17.0 22.2
L b 51 97.6 99.0 98.8 78.2 83.0 77.8
B+ x ok 2.2 0.9 1.3 23.0 14.5 21.2
b 51 97.8 99.1 98.7 77.0 85.5 78.8
P Ok 2.2 1.0 1.3 21.6 14.5 19.0
b 51 98 99.0 98.7 78.4 85.5 81.0
6 &0 Yy LADORER, YCs ORPUNEH IEEE, H#IED

wgr & WCs DIZABMY S (RSB RZEE) B B
WE, KRES, WKAOBRECOSKEEMNREL
THRIFTLEEREENT S,

(1) *Sr & Ca DFFENOSHEEERLLTHD,
T H E L EERICREANHEL, FEANDGHASE
1.5~2 % &L EMHLMITSNE, UL, &R
@ %Sr/Ca HIz—FT1d s <, EEH LV TFERHED
1w, MTRICRNEHOZERSH S LrHBALL,
9Sr DPEULER (20, 45~0. 88 %, LKHEITHIZ0.86~1.91
%, TRMREEEI1.56X1072~2. 49X 10 *OBEATH
LI EMRAINI

—7, ¥Cs & K BREENTEHUDOESH ERL 2,
WCs LK £V LFEBABBINBVI CH/BAD
WCs/K HOBEHER D I 6 p & 8o 1o, FCs DRI
R, UKBTERUVLKRBHBHERIENEN0.015~
0.82%, 12~20% R U2.4X107'~0.59X10"¢ TH 2
ZEMIRENT,

(2) KEE (L#D) 1CXT B 0Sr ORREHNI R A v

BANSEhEFNHBRNTH LI EXBELMITINT, —
F, KEEDOKABERD» S, “Sr T Sr?*, Ca’*, NH.*
DA, ¥Cs TIX Cs*, K*. NH.* OFMBELEN
BEAEHROE N MRS R,

(3) AKEEIZ & D *Sr & Cs OIRNBR L LIMOERUC
KORTBY, BIIC TLOIENEHEFIIRD SN
tro FE 1z, KEGIC & B ®Sr & s ORI, LHT
OB *Sr & Cs DEEDANERMT S5 &R
HHNT,

(4) 7KFE (L#) 12 &5 %Sr ORRK L, B1ER
0.45%, 58 24H0.31%, $3I4ER0.25%, ¥'Cs DHIR
Rz, F14EH0.49%, F24H0.13%, F$3FH0.08
% TELIIBENIRSL, 20OEHELTEHICLS
RN CHEEOERENSOET2H B LM TE
5,



kI L TEROLE—ENRCEIIREEA NIV F VLS L Y Y LOEHIIMT IHE 97

N AROBHEMEZ rOCFILEEYTL
& BEESE

1 1EU®Ic

EI D EBEB YRR, TR &I, KO3
DAL N TN D, (VEERG R IR T A I
ELEY, FIsBREnS 0T, ERE, WET
—RECH SN TV AEREETH 2. (2FEHFRIIEIC
e, EZE0RTCHICRHEEDEMSRT (& BN T
D & EHRRHEER ) LIOBSICEBRINS, BE
SRR B RE IS L oA R T 2 F R O &S
MHEVRAL LD T, ZANKKETIZ S 2 KKEES 5,
TEERELHAARORHEEEERINT 52013, 2
OERRBRICEBTAEEZZHSND,
YRR BEERIC L, YSr & YCs OB TR
D EVEDKFEFEGEERIL G RRRE 2 © RN
TESTHY, BESERE» HOFSO&HHZ L254H#
FEINTVBE® Hy

KETIE, KEEOD*Sr & WCs IZ L 2BEBEBEENED
BETHAM ML —HHRIILOREL .

2 ®Sr & Cs DIKFEEERMRL

AEE T EIBIN A B & 2 5 O EHEEKFD YSr X
TCs A - XS L VACHELEALSNS, IT
T, AKRIERIC Sr & s ARRE L, ThHORE
MEDL HVBIRE A, £BTT AN E T VRIS L

DAL 1,

) EB®FE

KRG RS IR D Sy & WCs (K20 H#Ci MEIK) %
BAKBIREORER2E x>, R-—-321IRTH
FBICEVERER <O TV IBTHIE/EE B/ -2
DERT 5 BRI 21T - 7, WHEERKIIESIC
gL, M—2ohRIE L THREEZRIE L2, Bl
#Sr KU Cs DB & FEUA RIS TIED,
NHEA— TV T TLEERLI, &8, BEOR
& B & WCs & IKEHE THERMNIC 5 REBIN S & (¥Sr
& Cs & 2 MG ER) BEERIRUX & DX 2B A 72,

f——— T I =7 LR
BAE# (3Sr, 1 Cs)
it

AFGH

[X—32

R HLEE IR LR O Fi ik

F£—39 KEEEREE & DORIR L 7-%°Srx ¥ICs DEM A ES, EHE FRAOGHEE

BQSr 137CS
EMNREUSE

: BE cpm % cpm %
L E B 133 0.2 5210 6.9

#LH E
# O 50490 70.2 34160 45.3
| E & 50 0.1 5320 7.1

B 6 ¥
¥ Hx 21030 29.2 20440 27.2
¥ 5 3 0.0 813 1.1

B 7 ¥
| % 8 22 0.0 3183 4.2
RE 6 0.0 716 1.0

5 8 %
E oW 1 0.0 161 0.2
i 222 0.3 5290 7.0
i 71957 100 75293 100

* PR AT



98 BELWPIF®RE B H36S (1984)
F—40 SRRYLL 725°Sr & ¥ Cs DEMNES, THE UHBAOSHELE
SQS 137
ERRUBE r Cs

cpm % cpm %
¥ 5 483 2.5 1676 1.2

& 5 ¥
I 471 2.4 5553 3.8
. E & 326 1.7 3447 2.4

% 6 ¥
O 468 2.4 3190 2.2
¥ 5 326 1.7 4863 3.4

w7 %
¥ B 422 2.2 4017 2.8
¥ 5 53 0.3 1066 0.7

% 8 ¥
E W 152 0.8 426 0.3
Ho* 16573 86.0 120800 83.2
#t 19274 100. 0 145038 100.0

* RLFBERAT

(2) BRRUEE TBILESTE> T, —H, WCs 13 ¥Sr L E LS5

F—391T #Sr & Cs OEMPENOERER L 2. B
5 RUEE 6 EHHICHB L 723581013, ¥Sr (LMERERATIC
2REEF DI 4% BTFEEL, BH0.6% D5, HS,
6EHIZ0.3%, RIC0.3%BITL, F7, 8E~~OH

BH-14 KFEEEH, 5 O¥Sr R Cs DRI
EIRARER, GiRA—- NIV TTL

- § &m -

BEERICL, MIFEHIIT25%, £5, 6TEHIIKT
%, RIZ7T %L, I5ITET7, SEIILIPLZVOR

FLTWAIEATN T, CNHDHRBA— I VA
TS LR (BEE—14) o5 /I3,

BHE-15 AFEHRIC & B5Sr Rk 0FCs DI
EREER, EIRA—-NIVA I L



BATES [ T BRUTEERRCBY AR RA PO Y F U LE Y T AOEBICET LT 99

LIED#ERD &, BIH S =Sr & W0 2 RIN X H1:
B, TEPORHERE L, YCs>¥Sr OBFRIZH S
EMHEEZNG,

—75, KB L KRR £ B BSr & ICs DFIRY
BN - HHERERERRCEINERERTIREER
L7z (£—40, BE—15)., $4hs, BRBERXOBHE,
TEE LM EREBEICAZIE—IFHLTND
N, BIo oS BBEVELOLHOEIELEHL TS
I EMI bR,

3 ¥Sr &Cs MKMEED 5 DIRIT & ZAKE
0
*Sr &WCs WAKRED L OEBRHICER » S & VA E
NEBEIL, FEERANOHFENBLAE L LEPHEN
LI OKERETH I,

(1) EBRFHE
KREEA v FTHEEIEL, R—33IKRLIEBFRY
2, LU 2HOBEEEZRBREHO "Sr & Cs BAMIC

F—4l KHREEME & DIRIR U /2905 & 2 TCs D BE HIMRHEIR 2L

P ] - . D. C. F (1H%)
S X9 & B - 88 fr s, e
® 5 1.9%10°° 6.1x1073
16
® ® E- 3 1.0X10°° 3.7X107°
E g% 1.0X1072 2.6X107?
¥ 15 ¥
i W 2.3x10°° 5.2X10°
® &= 9.3X%107° 3.7%107¢
o148
B 3 ] 1.6X107° 6.0X1073
¥ & 4.2X107° 1.3X%107*
® 13
® - 4.5x10°° 1.6X107°
# 1.1X10°¢ 8.1X1073
0 A 5 2.7X107°¢ 4.2X107°
% * 1.6X1077 3.3%107°
E Bx 5.7X107° 1.7X107?
® 16
® ¥ MW 1.0X%107° 6.7x107°
E & 4.2Xx107° 2.4X107?
15 &
E W 6.8X10°° 3.6x10°°
E 5 1.3X107° 1.1Xx107°
o4
c E I 1.4X107° 1.1x107°
i & 1.1X107° 1.7X107°
B 13 ¥
E W 6.7X107° 8.3x107*
B 1.5X107¢ 1.1X1072
38 H 5 8.1X10°° 5.2x10°°
% X 1.4X1077 3.1x107°
E g* 6.6x10"° 3.6x1077
16
® % S ] 6.8%1077 8.4x107°
E & 9.3x107° 3.8X10°¢
s 15 %
E N 4.0X107° 7.1x107°
¥ & 3.3X10°¢ 2.0%10°°
# 1
® E: 3 1.1x107° 4.5%x10™*
D %13 % ® & 2.9%107°¢ 5.4%x107*
¥ W 4.1x1077 3.7x107*
1.1x107° 1.3X1072
34 o 5 4.4X107° 7.1X107°
% 5.5X1077 3.6X107°
i ] 8.2x107° 7.1Xx107*
*MBES



100 MESHFRFRE B HIF (1984)

7/31~8/4 8/17~8/21 9/5~9/9 é/i7~9/21
(BN (T 5 200) CHBBITERD) (R%EARD)

K—33 KESESICE A%9S & W Cs DT IR B

*Sri45uCi,/ WERE, %’-Jmml)
WCs:10uCi,/IWEKRE, #)40m!

min
4 QRDSHE U o ERR B A AR AL & YD U TR £ HE,
FEOZHRBIDNEL 2. BHAIE450°CTRKIEL, 1T
— 2 OHEITHE> T *6r £Cs ZTWEREL 72 *Sr &
U s DFNFNIIONTHYBE 1 ¢ 10 ORHEE
CEER ] g0 ORMECKEARD T EREAK]
A%nicHEBELT “1AX0F2BREYE
(Differential Concentration Factor, M\ TAX T
3 D.C.F.&EMIT 5) 2R, ZERIZETIT-
120

2) BRRUEE

AN (HEERBERS) KBYEYr &
WCs M D. C.F. # BERICKRHE—ALITRL 72, LHEE
WMOD.CF IBEETKRE BENL P> I BNEED
WHOOBBIHF LA ULE, B, ¥X, AXsED
BEICBNTEYCsDOD.CFEPBYSr OD.CF &0F
L<AE L, Mn R0 RTd 502G (SAEE
(RO BECREER, BVBETREREOEET
L, EOKRBHEL Y £ YCs MBHDTKTH
B EhRERANT . ETRITS 7 WCs 25 88 Il
BLTHEHLEVI &3 Middleton HRH T SH%,
T RO IR OER TR ICBH L 12 ¥5r & “Ca
BT BE LSV EEBEL TS, BAAITFER
SOEHEOD. CF 2RI, SABRHALL ¥Cs &
©5r D, C.F. KH—FAEOESRD LN, JOEEK
B U AKROSBRRNERCEE L IEY RO RE
CHEbN. TRKITH T B WCs O D. CF. 13FE 5 A1,
HEBETEH R UKENH TH 3 X107 LSRR O
7X1074 L 0EL, BER - BEICEES OBRN SN

F—42 KEREEE & DORIX L /=°°Sr & ¥ TCsD FEIBMER

005 3 3K
0 BE R FK1g 1Y cpm ¥ (D. C. F)
A < 0.63 < 1 X1077
B < 1.9 < 3 X1077
C < 19 < 3 %1077
D 5.4+1.8 (7+3) X1077
137Cs K
3 RE S FHKlg 1 HE cpm % (D. C. F)
A 330+ 24 (7 £0.5) X107
B 1430+270 (29 6) X107
C 1380+140 (28+ 3) X107*
D 1400320 (28+ 7) x107*
870 %
2L P2 B R HX*1g 1HY cpm Ax (D. C. F)
A 166+11 (3.4%0.2) X10™*
B 576129 (12+ 3 )Xx10™*
C 622+107 (13+ 2 )x10™
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BEEIC K ORRET L 72, H—431IT %S & WCs 2L T
BEoTBEETEYFOmEKEOEEREE—ELT
FRU 1z, BHEYS OFE& 12, RELR<SH - BH
11, B VCs oFaz, SH - PRRLE>SHERL
BOEm%E FNEIRL, CASOTHETILBEREDE
EBHFFNVEERKIILLBERENGEL 2IHEPED S
Ntz, SOOI EDH, HERAD S &VCSBALITMBE
o%Urr—RE LT, LEPOHBKEDHFELEOE N
EHTFTAEIENTES.

THEAO S & Cs OFERELITET SBE, @
BEOTEAOBTERRIIODVWIERETLILNENH D,
wSr DHEIC L HBEERBE LT, HIBRT L OLFERS
&, BIrEERSTHEEEY S OBAKERICES TS
ERBIFD I EMTE HY B W 9000 KRR T
BEM TETE S OFENE Lo E,D, ZO&

#—43 THRULIEMDOSr L P CsOFERE (%)

i - ML EE | AiEMEeoSy | AKiEME137Cs | BSOSy | BMNB17Cs | BERESr | EErEe7Cs
& B o+ ®  3~11 0.2~ 2 70~90 40~50 10~30 50~60
RO t % 6~16 0.3~ 2 80~90 50~60 10~20 40~50
% M ot 3 3~10 0.7~5 50~60 45~70 40~50 30~55
EyEYOHA R 2~7 0.5~ 7 40~60 20 40~60
AAYFA R — 6~7 90~100 10 0~10
797 x v 10~15 4~10 85~90 75~85 10~15 15~25




BFIEs  TRRCTHEHERRICBIABMHEA POV F O ALY T AOERIIET IR 103

S AR L AEERSVERRICL T OEET S
LOLMEEIND, TCs DEIEMBIZONTIE, KT
<CHSNTWS 2 1 1 REHOBMBOEBEESERS
NTWa?, AFKTH 1 1ROAA ) T4 FOETE
EUCsDEIAE, 2 1BoEyEY OIS A FOBE
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KEH®E W04 FICECs (1.69A) DI il
BUXEVEEOBRA 4 > 0»E2RIRIET S 258N
WU (Specific site) PHEETSH, £0RNAR
HEBHTNSNWIEERLUTVSE, 2O & ICEERK
VCs DT BIC L ABEEMBEIEETABELENEL,
SHESIREHTANENH B,

Tz A SN PSr & FCs ILERRTICRE 3 h,
—ERI3 X SITEIEBBREICELLEE S h B o &0k
H5hTHY, COBEEMLREYCs THECRDOSNE S
ENKES®, HESSIZLDRRENTHBY, EHR
THEBOEREZB TS, O & XLiEhORHRE
D %G X2 Cs ERMPBERHMIIHBPTELETBLT
BY, KARTKEIZ LS Cs DRIUEAIRERIC B
DUz &id, BREYC OERNLZEDICEEL0
EMEIND, BEHECHIZERETR 255,
1FEDLORBICO 3 2 &EMILER &9 K U APIFER
R HEEI NG,

T LB 9Sr & WCs DETERIRFETHHF AV
DEELBIEEINS, [—4DXBRTIHOBEER
oSr DF|AE, Calt, Srit, Balt O¥T, T, B
TEXE WCs OFE I RbY, Cs*, NH(* DIRMITENRER
EF45RE, BRES 2 9Cs 0 &ML, %
DREREUTKBCLIMEEORRBELENT S 2 &
DR E NI, 12& 2, AR CRED TBEERE K
BB OM T %S ORUUNEIZXE T 5 Ca HRIPRHFR

Bt KBRB>IHER) O oitnsBELLN
%, —%, KEOT#HEBRT, YCs OBRYUMEHIITL
TK* ORIIRSEL S KEDp o2 &, KT
&% BHBECs OEMBRIBD ThEWVIY, Kt
BETHOND LD ICERML - KT S REHAICERL,
WCs ORAUCHIFIB @ 2z d LHEFESI NS, KE
573, THIZ NH.*, Rb* 2T 5 2 &2 & D KER
&3 9Cs ORNBASHMT AL E2MUTVS, &
AL, NH.* 2PRbT 2T H 2 &k Ligh OB
REWICs OBHSHIL, Fhicfk-> TKEBICES WCs D
TR A Rb* % NH* O 9Cs IRUNH B % L6 T
L&tk bDEH#EREIND,
Wiz, KFREERED» SRS hr LEPOBE RS *“Sr &
WCs DHEHEHSICKEERIITRTFENNES 5,
osr 1+, HEA A COBELE, KESE,
TERE
WCs KT OB, TERRIS, REA 4 O
R, FCs RNk OFAEY, BILAE, A
KA, EH - BHORE
FHERICH T B %r & 9Cs DIFEEBEIL, THOFEK
Bk BICE LT b0LHEESNZOT, LICHE
FrEMIHET WL, R ks TR FEERO
BRE2INPSENETHHEEALNS,

2 K¥EO ¥sr & Cs HH

B REE T, YCs & Sr OSREBTH (12&
ZAL19644F) ITHEE I NIERD ¥Cs & *Sr OMEL
3100 1, FhAs0LRETH (/& 2 E19814) 2
HEEANTIEAKD %Sr & WCs OMBEH IS 1 1&,
ERAETLEGEOREL (2.5 1) RULER
oM (19814, 3 1 1) 2K&< EE-TAX¥
12 WCs SRR E R TV S 2 EASHE I NT L BW 9o,
n, HREOFEANORBHBERIETH 120, % &
wics DAKEGIC & 5 HEERER S L TORRRREE
BERERE UTOERRYN, RN CBIEERIC
DNTHE L,

F—A4417, PSr & WCs DIKRFIT & 5 BINE, WXKB
ARBOLKMEREETEHTERRL I, ¥Cs DR

F—44 ARRO®OSrL37Cs ORINE, LHRBTE, LKBEHE

B S ) - LRk BITHE X kB E R
*°Sr 0.20~0. 88 % 0.86~ 2.44% 0.48X107* ~2.49X107*
1870y 0.032~1.35% 11.3 ~23.0 % 0.59X1072~2.8%10!
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USRI BE R+ % B i YSr DR LBV, BB
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F1z. WCs & WSt OV RBETHMO > 5, 1981FER

KD WCs & WSr DMBE R FEICRERL 2 BR O

WCs & OSr OWMBEH TRL THBLERLTEE T, &
D &L, s BABRCEVRRINAXBEITTS
BAEICBVT, "Sr &N TEMBI NI L EEKRL
TN%,, OBREOMBOER R, ARRBRKRTE
S MO LB R D' (Cs>NSr) 25
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D WCs WEEVE ¥Sr ME DR 1 AE L, F R EBRN
L EBHEED L VAR EABENIL YCs>*Sr DB
BB, S5ICEEIHOEKAEDRAETNI Vs B
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Vi & =
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2o '

F1, KR TCEINLBRE L LITLT, BATEE
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BHIC> BTN BEN 285 L LB ITREI 2R A 1.

EFRIZLVBOINTHBREIRD LS ICEH NS,

1 Pz H T B ©Sr £'7Cs DEBIZDOW
T

+EEB UK TR D %Sr & 9 Cs OEBERITL 2
EREOEBRIROEBVTH 5,

(1) THEAhD2 "S- Cs DB RERHEL LT
6 N BERE 4 EEHHEIC LS TEL S D 9Sr HHE
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(4) “sr BEICRIFTHIEA 4V OFEIL, —RITBa
TG+ >Cal* >NH P =K £ Mg2 " =Na* =Rb* =Cs*
OERERL, 12 PCsBETICRIEITHFA 4 Y OR
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>HFLE Cs ERALR>FRTE>BRA RO
Rz EFNEFNRRLI,

(5) “Sr DEFEICRIFT LEERYPOEEERIL 12
HE HEAMIAETLILICEDETEYS 084S
WIETTAERICH S &, BHEBEIC K5 “Sr OEFEER
FERLEEII LS S OBRER LV ENIENEREN
B bn, *Sr OEEI TEEEMIBERICESLTY
BN EL s, ThOoDKERY S, BELE
M £ Z<ETTAHDIE, ATEORBEERNELL
B EICEBHEEALND,

(6) %Sr & WCs OEEICRIFT LE pH ORELRHN
FER, FOHABVIEEEN S DEEROS &1
mTAEACH S &AL I,

(7) *sr & WCs % THICHI A, 30°C TRAKLET
5 &, BERE S & Cs OFIEIIHINYT AEEERT
B, R AKHAREAEL 55 LEE S N %Sr O—ERITE
BERT A0 W L, BEEEYCs OFE S HICEIID
TAHIEWRENT,

(8) TER® e & Cs WAKDRBEERICL DB
B %2 HH5, FEIT %S 1 WCs T HARTBBE NG
<, Ft, FALOBRKRL THETREAILARD
sz,

(9) ZFEWTBAREIICHEL, Bohit@NTIC
SVTEBRED 9Sr & Cs OEIAET/AKER, “Sr
TREBEOKRE WESEEEINT 52, YCs TIRENR
BRESEHFBFELTHIIEMSBEL,LICENT, BtE
12k BN OIEREASZ VN E VS REREBNE, THONE
DREVZEERBLELOLBINE,

10 THRUKTHEMITES *Sr & WCs DREN %
meEREHET I HEE LT, 1B - TEhEE s
O h 7S 7EERN L. FOKR, MEBLIIXFy
FL7T%Sr & ¥Cs % 1 M—FPHEEB T £ 4 E0.5
NEMTEMT A8k, YSr & Wos REDOHE
DEETH B & HIRANT,

2 KEEIC & B *Sr & Cs DARIR & ABYHDH
iconT

AEGIT & B ©Sr & WCs DABIRAYRAR (ROEEEHARRR ),

KPIBE), WKAOBBZICOVTHRHAL, dbETHl

BEOBRIPNFH FEORRERHPROBERPB LN,

(1) ®Sr & Ca PREENTOEHIVELLTHY, &

HLICFEHFAOBTEIIL5~2.0% &PV, ERO
%SriCa HIZ—E T2 <, ZERITHBL TTFEERY
BV LB EMTEROERBHICERDS A 2 LH/RD

SNtz OSr ORILEKIZ0.45~0.88 %, LTHKBITER (1
Hy P STHKBEEE 1Ry Yk EERSRAEE)
0.86~1.91 %, FKMEEFRE (XK1 g *Sr-cpm/ £
1 g ®Srecpm) 1X1.56X1072~2.49X107*CTH B
ZEMTIEINT,

(2) WiCs & K BREERNTEUOEH 2 RTH, £
D WCs/K Hotr b WCs IX K 12K HARTFERPAEHI L
B<, MTROENERHIEROHHLBALPLITS
N1z, Cs DRINEI20.015~0.82 %, LXRBITRILI2
~20%, THRMIEIEEIE2.4X107 1 ~0.59 %10~ 2 DR
THBEIENERENREINT,

(3) %S DRI X T HEBROKEE T IIRBEAD v
T LO|EN, KBEBROKRETIE S, Ca?*, NH, Y
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<
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Behavior of Radioactive Sr and Cs in Soils and Soil — plant Systems

Akito Tsumura, Misako Komamura and Hironobu KoBayasH!

Summary

Biologically, ®*Sr and Cs are regarded as the most dangerous of the artificial nuclides emitted
into the environment. To elucidate their behavior during the agricultural production process, and to
obtain fundamental knowledge for establishing a countermeasure against radioactive contamination
of agricultural products and farmland soil, we examined the behavior of these nuclides in the soil
and in soil—paddy rice system by the tracer method.

Also, the major problems found by the survey of radioactive contamination of soils and rice plants
were analyzed based on the results obtained in this study. The results obtained are summarized
below.

1. The behavior of *Sr and *"Cs in soil

The results of the experiments on the behavior of *Sr and
were as follows.

1) The extraction efficiency obtained by a continuous extraction method with hot 6N hydroch-
loric acid, as a simple and rapid method for extracting the total ®*Sr and “Cs in the soils, was
90-105% for *Sr and more than 90% for *'Cs, respectively. This method showed an extraction effi-
ciency close to that of the hydrochioric acid-sodium hydroxide extraction method which is used
routinely, and was considered to be applicable as a convenient method. On the other hand, it was
difficult to obtain a high extraction rate with the cold 6N hydrochloric acid extraction method.

2) Comparison between the behavior of Cs and K in the soils and clay minerals showed that
¥(Cs differs from K in that it was easily fixed. The amount of ¥Cs fixed was found to decrease with
the addition of a Cs carrier to the soil.

3) The chemical forms of the nuclides *Sr and Cs (water soluble, exchangeable and fixed
forms), after they were applied to soils and clay minerals, were examined. The amount of nuclide
fixed showed the general tendency of *Cs >*Sr, and the amount of both nuclides fixed was found
to differ with the kind of soil and clay mineral.

4) The effect of coexisting ions on the fixation of *Sr showed the general tendency of Ba** =Sr
*>Ca* >NH =K =Mg=Nat=Rb*=Cs™, and the effect of coexisting jons on *Cs fixation
tended to show the relationship of Rb*=Cs >>NH,* >K*>Mg'*=Ca** 5Sr*" =Ba**=Na*. The
amount fixed to soil from various districts was in the order of Morioka soil > Takada soil >Kofu soil
for *Sr, and Takada soil>Kofu soil >Morioka soil for “'Cs.

5) The effect of soil organic matter on fixation of *Sr was examined. The amount of *Sr fixed

137,

Cs in the soils and clay minerals

tended to decrease with oxidizing treatment of soil, and the amount of *Sr fixed by humic acid was
larger than that fixed by Takada soil, which clearly showed that the organic matter in soil was
closely related to the fixation of *Sr. Judging from these results, the Morioka soil was considered
to fix more *Sr, because of the extremely high content of humus in that soil.
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6) The effect of soil pH on the fixation of *Sr and 'Cs was examined. The lower the pH, the
more the exchangeable forms tended to be produced.

7) *Sr and ¥Cs were added to soil and incubated under a waterlogged condition at 30°C. The
amount of these nuclides fixed increased during the incubation, but during a prolonged period of in-
cubation a part of the ®Sr that had been fixed was exchanged and released, whereas the amount of
¥Cs fixed continued to increase.

8) ¥Cs and *Sr in soil were easily leached by the penetration of rain water. *Sr was more
easily leached than'Cs and the amount of both nuclides leached differed with the soils.

9) The various soils were fractionated according to particle size, and the amount of *Sr and
9Cs in exchangeable form in each fraction was determined. The amount of *Sr increased with the
increase in particle size but that of *'Cs was the same for all fractions with different particle sizes.
The fact that the amount of *Sr leached in a sandy soil was large (result 8)) is considered to reflect
the large particle size of this soil.

10) As a method of measuring the adsorbing power of *Sr and “'Cs to soils and clay minerals
easily and quickly, the thin layer chromatography with soil and clay mineral was examined. The
adsorbing power of *Sr and “"Cs was found to be measurable by developing the spot of *Sr and
¥Cs on the thin layer with 1 M neutral ammonium acetate and 0.5 N hydrochloric acid.

2. The absorption of ®*Sr and “Cs by rice plants and its prevention

The absorption via root (indirect contamination route) of *Sr and Cs by rice plants, the be-
havior of these nuclides in the plant and their concentration into the brown rice were examined, and
the methods of preventing the absorption of both nuclides were studied.

1) The behavior of ®Sr in the rice plant was similar to that of Ca, and the amount translocated
into the grains was only about 1.5-2.0%, but the *Sr/Ca ratio in the body was not uniform, and was
lower in the grains than in the shoot. The range of absorption rate of *Sr was 0.45-0.88%, the rate
of translocation into the brown rice (radioactivity of brown rice per pot/total radioactivity of top per
pot) was 0.86-1.91%, and the concentration factor for brown rice (*Sr cpm per 1 g brown rice/*Sr
cpm per 1 g soil) was 1.56X107°-2.49X107.

2) The behavior of ¥'Cs in the rice plant was similar to that of K, but the *Cs/K ratio showed
that **Cs is more easily accumulated into the grains than K. The absorption rate for *'Cs was
0.015-0.82%, the translocation rate into brown rice was 12-20%, and concentration factor for
brown rice was between 2.4 X107" and 0.59X1072

3) To prevent the absorption of *Sr, the application of calcium carbonate was found to be effec-
tive for paddy rice, and the addition of Sr**, Ca** and NH." for water—cultured rice. On the other
hand, to prevent the absorption of ¥'Cs, the application of potassium chloride or compost was found
to be effective for paddy rice, and the addition of Cs*, K* and NH,* for water—cultured rice.

4 ) The amount of *Sr and *’Cs absorbed by paddy rice was found to be affected by the amount
of the nuclides in exchangeable form in the soil in which they grew. For example, the reason why
the amount of “'Cs absorbed by paddy rice for Morioka soil was about 10 times higher than that for
Takada soil was considered to reflect the fact that the amount of *Cs in exchangeable form in
Morioka soil was larger thax} that in Takada soil.

5) One of the reasons of the decrease in the rate of absorption of *Sr and ¥Cs with the course
of time in paddy rice may be due to the decrease with the passage of time of the amount of these
nuclides in exchangeable form.
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3. On the direct contamination of paddy rice by *Sr and *'Cs

The direct contamination pathways for paddy rice, i. e., foliar contamination, plant-base absorp-
tion and floral contamination were examined by using radioactive Sr and Cs.

1) *®Sr and “"Cs were absorbed from the basal part of the rice plant (leaf sheath) but the trans-
location in the plant differed greatly with the kind of nuclide ("Cs>*Sr).

2) The ratio of the concentration of “'Cs to *Sr in brown rice when applied on the leaf surface
at 4 growth stages was about 10000:1 at all stages. “"Cs incorporated was easily translocated into
the grain even at a relatively early stage of growth. *Sr moved little in the plant body, and was
found to contaminate the grain more strongly when incorporated at the later stage of growth.

3) When *Sr and “Cs were absorbed via the flowers, the concentration of both nuclides in-
corporated into the rice grain was markedly higher than when they were absorbed from the leaf or
basal part of the rice plant.

4) Judging from the above results, radioactive Sr and Cs were considered to be incorporated
from the basal part, leaf surface and floret of the rice plant, and contaminate the grain at the con-
centration of Cs>Sr.

4, Analysis of the results of radioactivity survey

A radioactivity survey of soils, rice and wheat in Japan has been conducted at our research insti-
tute since 1957 up to the present. The major three points of the results obtained from the survey
were extracted, and a causative explanation was made based on the results obtained in the present
study.

1) The reason why the concentration ratio of *"Cs to *Sr in polished rice produced during the
period with a low fallout rate of *Sr and ’Cs was higher than that in the deposit on the earth’s sur-
face and that in the soil could be explained by the difference in concentration factor into rice grain
of both nuclides, i. e., *"Cs >*Sr (contamination of rice grain was due to mainly by the indirect
pathway). On the other hand, the reason why the concentration of **Cs in polished rice obtained
during the periods with a high rate of *Sr and *'Cs deposition is markedly higher (about 10 fold
higher) than that of *Sr could be explained as follows: The difference between *'Cs and *Sr con-
centration in rice grain caused by the above indirect contamination, i. e., ¥'Cs >*Sr, was intensified
by direct contamination (multiple contamination of rice grains by indirect and direct pathways).

2) District—dependent difference in the concentration of *Sr and *"Cs in the soil and rice grains
could be due to difference in the adsorption and fixation capacity of both nuclides to soil, in addition
to the difference in the amount of their deposits onto the earth’s surface and of precipitation.

3) The higher concentration of *Cs compared to *Sr in the soil was considered to be due to
the stronger adsorbing power of *'Cs compared to *Sr.
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