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OMSHEBRAEMYT 2 C EnTFHENE, COME
12, BEHEEERIEO RS, MERICHED M
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ATAY =T REOBPNDBHEELZFICEE ST
I, IRET—ROFEB T EE TIIENBD 225 5K
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RBEOICEFINRNCEbH T, MR ETHRE
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TUT P RERGLT BHEHERRER | 104
TAT AR LI O RSHERATER | 1073

ZDE¥FEIT, EE A.E.R.H. Harwell icBiF 34
(Table 2) WEEREL UTHAINA,

F70, EETR, (FERNOE, KEEICO0NT,
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BOEA UL WIETH BT 3 2 & Gl R
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Table 2 A.E.R.E. Harwell 51 25K

BREEE
- T AR
, Ko - :
HEHEE o IREEE
B o ER BROTSE ENAK

R Pu. Ra. Ac. Po. 10-5
LORER] 20D afistk 10-#
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,ﬁ; %;_g i,% E/uf&lz. Pu. Ra. Ac. Po. 104
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PODOKRIABEINIFTH B, —FF, HRLULER
OB EERET B, DHWBERYH (Decont-
amination agents) OBHDd, H OWETEICE -
TR THN S, BEEERERERET LD

L3, #B, BREEICED B BHEREORE L

MEOMEE LTEZON DD, TOBEE, BEER
DERYE BREYAOTME, LFI%HE (Chemical
form), #i (Phase) 73 EDOEMMNS, HOWDEHE
PORMHELONT, HHIC, R0 REE
MICHET D B T E MR, T DD R
FEROTEREBEN 2 C LBy TRECEE3h
PE->TZDBYED, H RERNEERT -4~
BSOS BB FECE3DPRENTVL RIGRER
VW, HAEFBLRICHLTIE, COBERIIELHT, fho
FEEIC RO BRGFDI R AR L e & WS KT,
FUCERE RYFIER L OIS, TEY
DOBERUD 7D, COXDRERERTRENS D
BEIRTH 2, HREBRCET 2RFI, fucd,
TGHRBEORE, HRICEL R, REOEOR
B, RSN, BpHlofEs, £olE, B, pH,
YBRLR GRERE) OB ENS-T, Th
ZhICDOTEEMIC check 353 ¢ & I39E% 7 gk
I ETH B, HLRIRELEM—%2RD LY
THTHAED Hand book KRINTV B LI,
LB B BPT B EBEZ L, EINTNT
BRADENBS I D EPEORRERSBNLIA
FRICHT 3 EBB0, —RiITHEOREZ I, T
THREEDEET 2 EBMONT B4, REHHRD
BRI ZDOVEBEETETHL D, COLHEETT
gups &3 hud, TOLIRIORRER, LIBoKELY
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BRELBVTEA S, $/, REFETREDHSH
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A RERROERETOIR, T 20EmMDOE
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Hb, Fio, HFREHLT, BRELE S REBR$ME
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(Electrical doublelayer) 2{E2h v v 4
— A4 %~ (Counter ions) OHEEME,
RENH D,
UL ERIE T 37 LT,

1.41 74V b=THREE
(Isotope-adsorption method)
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YD BiciHERGE 0. 1ml 2Ry P THTL
ERELE 1 HEHEL O OERESBREER Y b
TKFEERMRE, KEANKABDOE—H —lcEhT
NIOWTHORLUT, IS5IC5HED Y ——I1C1053E
BLTHD, MBAIVY Y A ETEHEREIE, Bl
SEEERIET 5.

Calculation '; % adsorbed ==

activity remaining
activity added

Parker SDHHED

YYD LICTEREYE 0. 1nl 2y FTHTL

X 100

HEMATIC 6 MBS THS 2~3 Hav/4
DK% 1 DHERLUTHOHREIE, B bzl
F9d 2. @R, Tompkins SOFEERUTH
3,

1.4.2 %&i% (Liquid-hold-up method)*‘_{

IV FDOEEER - Th OTHELEYEESTKOA
ST —H —IC—ERER L, KE > THEBEE
CERER 2. MF L H/ol TROT, SR
BATEL L THh OBAEERIET 5.

15 £339 i Handbook® itk b FF 5N T aut-
horize SNTWB, Z0fl, HYMEEREBET
BRI CHICR T HES, chERBNCR -0 T
BHED ML I hTVWD. ZOBOFELERERM, R
B, FYUE, RYUKBREIMEEZICL - TLL—
FEL TR, »

—7, BYEERIET 2RO, 5I—E
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e L 7o BHT 2l DRGSR T 3R EL T
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steps method) THHYEH (Decontamination
Index) AZRATRDI:,

Decontamination Index = log

initial activity
final activity after 2steps of decontamination
% 7z, Parker & ® (%

initial activity
final activity

Decontamination factor =

RE->THELTNS,
WhHILEBOBGHEE > THEN U ERETER
WIEAMRD L, chEMBIDIC
Spill Index®

final activity after decontaminations
87 activity added
MBREVSN 3, EEHEeERE Uil o
DBOEENBD, BT X > CTREICHKEHEYEE
Eahsde S.IL BERAKRELL S, Bk BA#ED
Vit & 5 THIEET &SRB, DI & SLIKC

= -lo
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"1 — 100me 7—8 | 5—6 BERLTO S, $f, W5, COXSRLTEL
TE4EN 2 3 NIERE 3 N IRBIRICIE L TH BIK
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me (RRFEA) WML D.L 23HEL, ZOMEEL DEAL, 2
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el Bate BRIRIUCL KRBT &b B,
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1.4.4 Snell 5>DEE

BAHIOISICET 2 W% T, Snell 5° O
PRGN TN S, W5 EIHSEERY (Fission pr-
oducts) €& 2 REELDKRGUC, FEFLEA (Su-
rfactants) &3 L — b#| (Chelating agents) %ff
AT 5 b0%ERN, .%V~ MENE, BEBAA YV ET
BB E T 20T, (LBFREFCEL B
HHEiC X AREBEROBIICHRBD 57255 L3
FHEINIZ ETH B, EDTA (Ethylene diamine

tetra acetic acid) 7 EDF L — b AL, BEBRE

BRI & B 75 Qg i & AMRICEETS St DRREIC
ﬁs@b&%‘hé’nfﬁw—ﬁﬂéﬂﬁ%éﬁevto Sr & EDT
A DA Fig.4DLHIKEXDLEN S,

0C —CHz
CH2€00-
{ N
\‘Sr~//
O/ AN
/N\"——CHZ
0C- CHz CH2CO0-

Sr L#E&L. 12 EDTA

Fig.4 Ethylene diamine tetra acetic acid

" EDTA :#EALBVEEOIRM (Frv—MEE
¥ Stability Constant logK iz k 3)
A.E.Martell et.al “*Chemisiry of the Metal
Chelate Compounds” (1956)

Fer** >SNi>Cu>Pb>Cd>Zn>Co>La>
Fet*>Mn>Ca>Mg>Sr>Ba)» Li>Na-

Table 4 i Snell & @’I‘*%%T% 3,

¢ ORERICENITHIL BKIETRIEPEPIRELR
WREGERTS, REEEHZERN LB DOPR
2RL, FU—MREHRAT 2 EFRASOESEN
$hEMH B, RERICHB L, &4V PRARTHE
DEIEHIEL, REERAZERT 2 LTEBO, €
>Z O, KBEGROHRNED, €4 b LR
Fr—MHZHALBOLE Y REEHRI TS Dl
HoTEL B, Thid, RECELET2HVYY A
OYERIC & - T, REEHERSEmICRE LIGHROH

Table 4 FREEHEABLIOFr—bElICX 30

ANADREHFLDRER
TR 7S e DR
, , (%)
£ i) BOEIL 2 AmEE

JKBE | TEMER A+ L —
(%)iv# %)

+ 0 F 5 2 | 467 8.0 88.8

A B % % |639| 65.9| 948
Sz % |69.8| 88.2 92.5
L 5 K |40.9] 716 88.0

Xy E @AM [482] 462 843
« A v b+ |140] 10.8] 50.4
N4V I RATF A | 43.3] 97.4 96.2
YHE DO s | — | 90| 958
& - ¢ 3 |80l 162| 682

BABICHATH 21D THA D, DIhictktx
YEPav sy —bREREEREL, BREESENA
WWER LB NIBE S0,

1.4.5 Z0thOEER

Jackson 500F, XF U VUVRXF— kD P2 0D
BEHRORRHT, £OEmMEREWMSBINERESA
BN E LT, RETHRS fixed contamination @
WaERUI, T, #5103, Cu#* 25LREA
KICHEBERHE LT, FOULOELRIFOR LY KR
Lt K, BREH & LT0%ERBSF MY v 28BN
T L EDORE DT> TS, KEDDOBRYICD
Wi FriedmanlD 3 Lal® tibEHAHEZRES,
RBRICL, ThEERLT 1.58~4. 7 ODRFRDOTE
JUEEIED A ADHERE DRBIC A 88, 20K
gz Fo Y ~Ai)>f§7h'clﬂ7tc EEHELTH
%

%7z, b@E]'CéiEﬁﬁﬂt%‘ LH D BRFE SRR

FEbhTd. BRBETAHIH GER) o
ﬁé%%ﬂ%[ﬁ@fﬁ%‘mi, 2 b4, FERERCERL
BELDEHNE ELTOTEDTERE ML OHE
AN .
Bz, Sro0+Y0 35 kU Cob it & 5 R EIDE Y
EEREIL,12 (1) Fte =~V REEMEE AT
M ZTEQeiEDsE L, (2R E LCOmILTF 2 07
o ABBIRORMNIZ St OFEGMAED S, REER
Uico M) 275 Qe i3 E T K A fEE R D Ry
OBREBEERREETHZH, THIT20TH Sr¥M, Co¥



IC X BTERQRGENKRE &N, 1D —HY. VYIREXD
i) YEBEOH RSB B L, EDTA ifd
) VB E DORENTN AT &, REEERIR CM
C (Critical Micell Concentration) PIFTid %
W &, chbiinshd pHiIcE#ET 3 &
PRENI. BREFIODRO pH KEER, £ERE
5 OBREW OBRICESHALHTH 2. #k (Fe), =
FYVRRF— (S.9), 4 (Cu), E (Brass),
% (Pb), 7 3I=vas (AD) KT 5 Co® BXU
F.P. KX aERERD ATEDY VB, AV VR
O 0. 1ml/l KIERIC & BBEETISOpHEREIC
B BEETRREDBGRE RN,

1. Awb ) vEF+Yva (OPNa)

2. voy viks Y vLa (PPNa)

3. bYA&Y VEEFIY) vas (TPNa)

4, ~FYA2Y) vEF Y vs (HPNa)
C DfEE%E Fig.5 IKRT, ' ‘

BENE T

SEIRTIAK AR

SR8

——PH
Fig. 5 #Fv— PEEHOBRESDR

TS B B R R AR A L sk e,
LIBWEB &, &0 IR b5 ek & BREE DR
AhOBOTERNELDTH D, COMBEICDNT
SERMBTRE LN T BRZOERIRADONIENE R
Z"Lf [ 5 o15) .

ULH L Inks 5 (3 CMC (Carboxy Methyl
Cellulose) ¥ I1X, Bk, —EFH»SBUEEL
72FOATAY P —TOEREL LN EENILT S
ELTN3E, ’ : :

EEBRD Sr0+ YN D54 & REVE RATHERDIL

EMARPRT IR ET R

BhOLERTEE, SN BXU YO OAFKICX
BEBIT, RIC 1mc/an? DEREBANELTD
Gleason!” DX SFTET 5 & 0.13mrem/hr TBEE
LRV HFRBERBPICTEDY BB 520,

SI0+Y® DENBAFABER, ke THEHD,

COEGCH LT DL 48 3EEDRLEETIT LI,
Fo & ARGk, BBERABIANICA-7E LTS
HEBLTENY, ERROBERSHKS,

ZEH5I,18.19 BEEELEDNIE» S, K, BIRH
¥, &BE, %F, Av—t, EVEN, FTR, ©
Z—ny—t, d46, REBICBERmICHT S
Ca®s, P2, S%, F.P. O fd BRICS>OTREL
oo SEERITIZ, KTHRS LA —¥T 100 M T 3K
B, BV TRREHOEICE L 78 rpm T 5 5
BT 2HEE LY D.L ARDTO B, EHNICE

| FUMERE RS < BREHAED, % TR

ERZOMTH BT EAHEE L,

KR & RIS BRI DSR AR A L < B
BTHAHICLREBIEBRTEBCETH B, B
BWEBERLLY, REBEZEEZ 20 UcBoRiE & 5ER
Ehte, KPHD 513, T8, P2 5105 Ca itk B
ERADELH (REEEHE EDTA) & 14472
W,y 120 4 2 VOREHIC K > TR L. BFRIC
X BRPIBHTEN T B & Sh, .2 FHOKE
BET, WERBSERYE (R E. A. C. Ultasonic
Decontamination DiSON tegrator) SSHlk& T
WERESITEB, 2OHERSICEBE, DIZDEY
RBEAENEZTERT 3L 5ICR T 3, Kigh
DY 7K BERICHT 2 REEER, Fr—1t

i, BAFIORE, pH ORREBHMMTICK ST

T (BB, T, PR FERZD 513, B4
& Y REEMHIDBS(Dodecyl benzene sulfonate)
9 4 4 v SRETEMES] NPE (Nonyl phenoloxyeth~
ylene ether) BX U+ v — R EDTA-2Na, STPP
(Sodium tripoliphosphate) DTPA (Diethylene
triamine penta acetic acid) & EDH 7 X K,
KBHEE, WMYREICH Y 5 S, 18, F.P. /53
iT, HBHICHHROD HHRARIKDOVTERL, C
DERE, EOERCEMSKOKRY, ¥ i3HER
HOBRGUCE LT, REICHT 2LENERODIT N
(mild), (RBEOREFEORVGREHIERTTT 22
BT bz, :
BEREORGUCONTI, LE® 5§, SrP—
YSO’ C5137—B3137m, 1131 @ﬂ;ﬁ%iﬁﬁﬁé%ﬁ;ﬂj@ﬁﬁﬁ
T - TH > THRHOMBPHIRICBET 2 L&A
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Table 5 B O WK B E R
B oE A il ?f E W |a wo| oW %
: RKERY, 22 5NTD 3~ | e gi 2 NEED T
¥ oo U A AERIET, BOTIVER | RS a0 THR
Xl (v —7V
| B% ~ ~ ~
15 /) VEB-TN—2 MRIT | 2t oy
C miEF sy l_écg%)é CFE BB LT | FERTTR?
355 ‘
® (1K MO S (0. 1N HaSOx4 iy 3f| LBZAEET
KMnO,  [BE) Tl AKigh NaHSOs K 7 sl TRRA 3~ 4
- T (59) THES [E1H3BR BE
NaHSO (2)KMnO4>B}EI€%§’Mi,
8 T KMnO 4%%%[9%%6‘2Na80335} I I Vi
REBAKTD 55T | I —
ESZ W (249 RIS % .~ L HQuET
BN IKIETE (24%) ) 'FE{%Z?V}QII‘ iedep 3 ii%ﬁgﬂg?
+-504, SR | BEHOBKEESTZHN 3 sl RlE
%E: ﬁ-’f o V/iT
i3 7 x v B m@(&(:’- %), BRILER Z @7;1;7%,7\5
Y oa —2, Kfgiciz
ii / v R ! ! v;ﬁ@gg;m
M =3 - : N D E B
E,@%*ﬁ,{gj g%"%ﬁl%tﬂﬁ%b, %ﬁ‘%ﬂi%% fgg%@@f
= ‘é’ ke H A
b =T VRY—F T E
?,j dil. HNOs GCMT}] L&l
&S0 A, VoAl :
ik VA%
gy | 7.0 ABER CH, T Eie
58 | "conc. HCI GART
25 con%EHI;IOaz
" VA= B = A .
BR gy ey, | BEE (3~5%)
By |[EDTA & .
NasPOyq BRI (10%)
NHsHF2
SBE ¥otA, BEl, 7TZVvBF Y v, EDTA, NH4HF: #2& dil, HCI (27 vV 28), ERA
B | & ()
3 BELEBOBEE| o0 oo0
o Wk R maagtic sx o1 2 SR %;%%f;imuz\ s0-00%
LR | A (3%)
v | NasPO4 KR (10%5) BEIBK | e T
HCl 10% -
+ | AEBE | RUTEBRGRE k&, BRICES
HaOH, KOH | B~ +2BE
ML &b R
a7 )~k
CHZRBRED %K[}ég&%é%
=1 = FR 55
y " . RGEOE
7., %
'{ HCI 30% ~
b | CHIDED) Tl
L CEbpR) | BRLEVYAEEDDES "




KR T AR

o | 22597 | i (3% |
A1 EDTA % -
BHEDIK, /N
w HCI 10%
I\Ea&SP@O;‘] Kkt (1029 %@L@&%a; RE DG
PR

Tk [CEmvgd FEZ 8mBl) &5 B OEH

- (75475 —)
25| Eo0A, BHl, 7 VBT vE=Y 4, EDTA, R, Bl

—+359F7 57 TRUI

EEICB D 3R, ERRPEETOEYYF
ORBELED SI04+YN B3 XU PR ORNRREEGEIC
DNTITIE N, 20 P32 3 SrO--YW J 0 REEEL
HOT & pH KEESEWC &, BRY, 55305
PRI bR iR o EafERlic.

P EOEBRTHO SNIBYEH DL &, Snell P
S, REEUHIEFV— oA Tch 2, REmEE
#iZ, BERIREOYASLHBICHT 2BE LR D,
FEICHE LGB EPlIEME L E2EBh LT,
F— N ENEREYECEIET 305 A1ERE
FTBREEZON, FOEHEEE (Optimum conce-
ntration) W72 CMCOD 2~ 3EXNEINEZIN
T3 °24) 25) 28)

F 70, FU— P EIDAKNICEIR S 117 Sr%, Ra228
Jpﬂ\j 5 yiﬁ (Amzﬂ, CfZSZ, Np237’ Pu239) @I}/%
guicstd BRE A, B THENBED D
5,2 COER, mphavy v AEBEOHBICAS
BHBNH 5, EDTA OBFICE>TMhhrvy Y
LBENBAL, 44 VOEHELN, ¥a v IIRIT
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Fig. 8 The relations between the decontaminated percent and the post-
contamination period for the decontamination of Sr-89, I-131 and
Fission Products on glass surface.
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Fission Products on foliage surface.
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Table 8 The relative percentages of free, loose and fixed contaminations and the
ratios of loose to free contami nation at each experimental point and their
averages for the decontamination of Sr-89, I-131 and Fission Products on

glass surface.

decontaminating

Dlamin: water EDTA-2Na DBS EDTA-2Na+DBS
state Co | 1 Cf CYCo| CI  Cf ClCo| CI  Cf Cl/Co

30 min. 8.1 | 87 92 01l | 43 136 005 | 101 7.8 0.12

o [ 1 day 70.6 | 1.7 177 0.17 | 10.4 190 0.14 | 163 131  0.23
8 )5days | 649 | 62 289 010 | 92 259 0.14 | 159 192 0.2
5 110 days 6.8 | 51 331 0.08 | 96 286 015 | 160 22.2 0.26
15 days | 6L.0 | 49 341 008 | 9.8 292 0.6 | 157 233 026
average | 68.0 | 7.4 246 0.1l | 87 233 0.13 | 148 17.2 022

30 min. 8.0 | 19 101 002 | 48 7.2 005 | 56 64 0.06
_[1day 78.9 | 1.8 193 002 | 7.6 138 009 | 7.3 138 0.09
H)5days | 594 | 2.0 386 003 | 133 27.0 0.23 | 156 250 0.2
7110 days 56.0 | 0.3 43.7 0.01 | 97 343 017 | 10.4 336 0.18
15 days | 549 | 01 450 001 | 86 365 0.6 | 9.0 361 016
average | 67.4 . L2 3L4 002 | 88 238 013 | 9.6 250 0.14

n (20 min. 79.8 | 1.2 9.0 0.14 | 53 149 006 | 154 48 0.19
25 [ 1day 69.0 | 142 168 0.20 | 7.8 232 011 | 2L.4 9.6 0.31
SE | 5days | 64.0 | 50 310 008 | 9.0 27.0 014 | 17.3 187  0.27
39110 days | 6L1 | 30 359 005 | 98 29.1 0.16 | 168 221 0.27
m& (15days | 589 | 3.9 372 007 | 1.1 300 019 | 17.9 232 0.30
average | 66.5 | 95 240 014 | 86 249 013 | 178 157 0.27

EDTA-2Na--- Ethylene diamine tetra acetate-2N salt.

DBS oo Dodecyl benzene sulfonate.
Co --+vreveeeeeee free contamination.

Cl cevrrerenenens loose contamination.

Cf coevvminenen

Table 9 The relative percentages of free, loose and fixed contaminations and the
ratios of loose to free contamination at each experimental point and their
averages for the decontamination of Sr-89, I-131 and Fission Products on

fixed contamination.

cotton textile surface.

decontaminating

solution water EDTA-2Na . DBS EDTA~-2Na+DBS

state Co Cl Ct Cl/Co Cl Cf C/Col Cl Cf Cl/Co

30 min. 33.0 6.0 61.0 0.18 4.1 62.9 0.12 12.3 54.7 0.37

o | 1 day 29.0 8.4 62. 6 0.29 5.9 65.1 0.20 13.3 57.7 0.46
® | 5 days 20.9 7.3 71.8 0.35 8.1 71.0 0.39 16.5 62.5 0.79
& 110 days 19.1 5.5 75. 4 0.29 7.9 73.0 0.41 14.4 66. 5 0.75
15 days 19.0 4.5 76.5 0.24 7.8 73.2 0.41 13.3 67.7 0.77
average 24.3 6.2 69.5 0.25 | 6.6 69.1 0.27 13.8 61.9 0.50

30 min. 47.6 1.2 51.2 0.03 5.4 47.0 0.11 5.6 46. 8 0.12

~ |1 day 36. 4 3.5 60. 1 0.10 13.8 50. 3 0. 36 13.5°  50.1 0.37
« 5 days 21.9 0.7 77. 4 0.03 9.1 69.0 0.42 9.6 69.5 0.39
4110 days 17.7 0.5 81.8 0.03 5.8 76.5 0.33 6.5 75.8 0. 37
15 days 15.4 0.7 83.9 0. 04 5.1 79.5 0.33 6.0 78.6 0.39
average 27.8 1.3 70.9 0.05 7.7 64.5 0.28 8.0 64.2 0.29

» 30 min. 35.3 15.8 48.9 0. 45 9.7 54.0 0.28 18.7 45.0 0.53
ao | 1day 29.0 16.0 55.0 0. 55 11.1 59.9 0. 38 18.8 52.2 0. 65
=] _g 5 days 18.6 14.4 67.0 0.77 10. 4 71.0 0. 56 20. 4 61.0 1.10
% o 110 days 14.6 7.5 77.9 0.51 9.8 75.6 0.67 18.4 67.0 1.26
ma |15 days 13.0 4.6 82.4 0.35 9.0 78.0 0. 69 18.0 69. 0 1.38
average 22.1 11.6 66. 3 0.52 10.0 67.9 0.45 18.8 59.1 0.85

EDTA-2Na - Ethylene diamine tetra acetate-2Na salt.

Dodecyl benzene sulfonate.
free contamination.

loose contamination.

fixed contamination.
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Table 10 The relative percentages of free, loose and fixed contaminations and the
ratios of loose to free contamination at each experimental point and their
averages for the decontamination of Sr-89, I-131 and Fission Products on .

foliage surface.

decontaminating B B
solution water EDTA-2Na DBS EDTA-2Na+DBS

state Co Cl Cf Cl/Co Cl Cf Cl/Co Cl Ct Cl/Co

30 min. 43.0 8.2 48.8 0.19 7.1 - 49.9 0.17 9,9 48.1 0.21

o | 1 day 26.0 11.5  62.5 0.44 15.5 58.5 0.59 21.9 52.1 0.84

% | 5 days 17.5 4.2 78.3 0.24 4.7 77.8 0.27 22.6-  59.9 1.29

& |10 days 12.1 4.4 83.5 0. 36 4.3 83.6 0. 36 28.0 59.9 2.31

15 days 11.5 3.3 85.2 0.29 3.5 85.0 ~ 0.30 28.5 60.0 2.48

average 11.0 6.3 7.7 0.29 7.0 . 71.0° 0.32 22:0 56.0 1.00

30 min. 44.7 1.9 53.4 0.69 4.0 - 51.3 0.09 5.3 50.0 0.12

| 1day 28.6 4.4 67.0 0.15 11.4  60.0 0. 39 14.7 56.7 0.51

& | 5 days 13.6 1.4 8.0 0.10 6.2 80.2 0. 46 9.5 76.9 0.70

1110 days 9.0 1.0 90.0 0.11 4.4 86.6 0. 49 6.1 84.9 0.68

15 days 7.5 0.6 9.9 0.08 3.9 88.6 0.52 ° 4.5 88.0 0. 60

average 20.6 1.9 77.5 0.09 6.0 73.4 0.29 8.1 71.3 0.39

» 30 min. 46.0 4.4  49.6 0.10 4.5 49.5 0.10 8.1 45.9 0.18

oo | 1 day 34.5 7.0 585 0. 20 8.4 57.1 0.24 17.9  47.6 0.52

98 ] 5 days 15.8 5.4 78.8 0.34 11.7 72.5 0.74 23.0 61.2 1.46

ﬁ o 110 days - 10.8 5.6 83.6 0.52 10.2 L8.9 0.95 27.2 62.0 2,52

o (15 days 7.4 6.4 86. 2 0.87 11.1 81.5 1.50 29.6  '63.0 4.00

average 22.9 5.7 71.4 0.25 9.1 68.0 0. 40 21.1 56.0 0.92

EDTA-2Na--- Ethylene diamine tetra acetate-2Na salt.
Dodecyl benzene sulfonate.

free contamination.
loose contamination.
fixed contamination.

(a) The case the of
contamination by

(b) The case of the
contamination by

(c) The case of the
contamination by

Sr-89 1-131 Fisston Produccts -
Y| % %
25r 25 25r
20t 20 201
DTA+D8S
EOTA+DBS
15} I5F 15+
EQTA+DBS
10 DBS o . 0BS
08s
EDTA
sk S 5k 5k EDTA
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1 1 1 1 __1___¥ 1 L 1 1
30 1d.  5d. /0d. /sd. 30 /d.  S5d. [0d. /5d. 30 /d. 5d. [0d. /5d.

min,
Time after contamination

min.
Time after contamination

mn.
 Time after contamination

Fig.11 The percentage of loose contamination of Sr-89, 1-131 and
Fission Products on glass surface.
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(a) The case of the
contamination by

(b) The case of the
contamination by

(c) The case of the
contamination by

Sr-89 I-131 Fission Products
% % %)
251 25F 25+
20+ ’ 20r 201 DTA*08S
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J5F ]5- I5k
I i .| 065
10 D8S 10 10
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SF 5r DBS 5
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11 1 1 Il L1 1 . Lo L L 1
30 1. 8d. 104 » i5d. 30 ld. 54 Nd 54 30 ld 54 10d. /5.

mn.
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Time after contamination Time after contemination Time. afler contamination

Fig.12 The percentage of loose contamination of Sr-89, I-131 and
Fission Products on cotton textile surface.

(a) The case.of the
contamination by

(b) The case of the
contamination by

(c) The case of the
contamination by

Sr-89 I-131 Fission Products

% % %
25+ 25t 2%l

EOTA0BS EDTA+DBS
20 201 201
151 15¢ -5k
10+ 10+ 10r DBS

NEDTAH08S r
5+ DBS 5r DBS 5k
EDTA
' EDTA .
30 /4 sd. iod. d. 30 id S 104 Fd. 30 id 5 1od. I5d.

min., o min.. o nip. o
Time after contemination Time after contamination Time after contaminalion

Fig.13 The percentage of loose contamination of Sr-89, I-131 and
Fission Products on foliage surface.
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THBRPRRICENSIKI DT E2D0THAD, CDXD

REFIGREF OB SED TREL T AFERELT

Kby, BREKOBERMETIC TV —FE2 LT TS

0 o0 T ®

[T ST o H

BB & B S 1 2 AR OYREIZIR

IEARFERF TSR

DTH b, U LIS, BEEREENITLOR
#i3, 408, REHEENSHEETE >T3TLE
MNEL, "MEBAMOSREEL NS ETHEH
5, BREONEEDORMER, K&, BEHD, dE
NWTTHHEDT, il tz, HRFDOHEHD
12, F5& negligible &0 5T EIL A,

Flet LUBRROB DS IR —E LT 34
413, Tompkins & ®DIREL7: Decontamination
Index <> Spill Index 73 EMSBRILHIDHE T % i3
ZEADERIIAC LR, FROBY THB, Lr

U, BYEGBYEE TORM—2ZRY L THTHET
RERICL > THARDEDBHZDT, Z2hoOHEE

EHT, REFIOENZE—THICHBET 2 &3, &
QBRI LITIE D, 2hiE 51T, BRYBEDBE L
RBEREDESRbDhENNE, HFITE, ZOX
HIBHDRFEAELBRNENINRETHAH. LU
KAORTFICHEN 320D %E I¥T, MOTERELKLS &
T35, £hid, FREEHEELEELDD, BB
HERBORBAIC BT 2RPEES RIS e 57
T EIIEA D, RIEDR 4 DIFYLREH & BREEDE
BEFBNIERTRINIZE S ITELRE (HFROLVA
v, BRO®RI) @, RorvEHoBFRTRIN
3, TOBEICHENT, WICKAES 2 TIT-ER
B DR HIFAT 2 A T H . Fig. 14,1516 i€ %
DEFRAERT. chdblickiid, #5=2, i,
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taminated percent and the post-
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Table 11 Initial decontaminated percent and fiyation constant
Water Decontaminating agent (Co + C; : A1t7%)
Radio- -
Surfaces ; (Co: Awt—aw) EDTA-2Na DBS EDTA—Z_IS]%BS
Contaminants
A aw Ay a A1 a Ay @
Sr-89 S 70.6  0.064 82.3 0.108 81.0 0.073 86.9 0.048
Glass I-131 78.9 0.144 80.7 0.159 86.2 0.111 86.2 0.108
Fission Products| 69.0 0.048 82.3 0.108 76.8 0.040 90.4 0.060
Sr-89 29.0 0.105 37.4 0.175 34.9 0.102 42,3. 0.079
Cotton— :
1-131 36.4 0.316 39.9 0.346 49.9 0,317 49.9 0.317
textile :
Fission Products| 29.0 0.297 45.0 0.302 40.1 0.205 47.8 0.170
Sr-89 26.0 0.286 37.5 0.349 41.5 0.379 47.9  0.071
Foliage I-131 28.0 0.487 | 33.0 0.521 40.0  0.160 43.3 0.431
. Fisslon Products| 34.5 0.524 41.5 0.416 42.9 0.294 52.4 0.137
Arw : Initial decontaminated percent at one day after contamination in case of

Ay

‘aw
a

washing by water

: Initial decontaminated percent at one day after contamination in case of

decontamination by agents-solution after washing by water

. Fixation constant after one day in case of washing by water
: Fixation constant after on day in case of decontamination by agents-solution

after washing by water
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fen—EfECELC Ebhr b, 2hid, T, K
BRI TH 505, —IR, HHOHR S ORMELIC
ST HREOBMZE A RR LT B ERTID
THAHD, ThdOIFITICHE - T, ROBIIFERKD
Bohdd. ’

Y = Ait=e (t=1)

it Y RBEER, Ar 3B 1 BEORYEE, t
IFRH, « IZEEEH (Fixation Constant) TH
3, COEEBNIT, FEEELELEMICH R
YF|OBRGRe A (FIIFRGE Initial decontami-
nation percent), « (Fixation constant----- ek
DEMEARET) LItk - THERKSC EERLT
W5, BB, AL SKENCT IR, THBREENED
TEEERL, a BWNEOC EIZ, ZDRYEVEE:
TRERERLTN S, BB Ar/a K&V HDOER
SEEDEN, TORABERTHZEHELTIL
THAHD, Fi~E, £FEED Sr® 2 Fission Pro-
ducts 75449 % combined agent OBREvREDS,
single agent ICHRTENTONBZ &1, ChTH
LPITRENIDTH B, CNHDEE, Table 11
C—5 L TR U2 "

2.4 BHERREH

PIEIABA U R DISC 3%  OBIZEHT
bt dys, CoWEERTE YR, FTRENTKR
HIHDELV, ChETRALERERGHET
ERNRDDITEET, BHE, BAOHHRETEZD
BRI HE% arrange UCERT 3¢ EBEET
b5,

R, M7 vA Y, REREH, REITHL SN
fERDMmO b DRI, £ OBEEREICHLT
BRARNEE 205 L. Lbl, #0700
Ao THEYMRERAEREASETLEIBAD
ﬁ%mbﬁ&éffﬁb,—ﬁfuiﬁméﬁénf
BERASHEILLI oY, HEAEFERBRTS,

RIC 2 DREHER L BEORPIEELRBLS

DEBS,
BWEMICEAE, BEAIE, ToEmoR L TiRE
78 (mild) fLFEEATEH - T WS LB EIC
$HUTREBAEREERERT SONb & dElre
LICi B, T ORI, VRSB &
DAENDFHEDBE UL T B, ThdDEH
5, BELLOSKBNERENCHENSD, Lhbd

EREEIRF AT aER

mild SLFEREHSREENHE £ — AT
. INOEERSE LI BERMIRET SR EH DL
CHREN TV AES5Th B, (FIZiE, Radiacwa-
sh=kE, 12&) Thox2ERT 28R, RrnisiEi
REHML, MBLEVES, BYLERE LEoRTEDS
a3, YR, BEROCRAE I REEBTHONEET
H5, I HbOERMPS BREINZLIIC, H5Y5E
FECH U BRI ERICIEA & © 15 PRk
ORBRGEIF L THE—ICGRUONEVEMD b, [RHEH
LEYTIE, LETHIIMREEETE & DRI Tl
PRI R&ETH D, AROERTIIRINIID - feds,
BRLHRTTIE, b LBEBOEEORIFITESITH
210D, o tZMEFV~IHTED-720DT BT

" BED. T, FHEBEOHAR, PLEEEEDT (

BIZE, RBICREHIENA Y LT) BEThEd
REB20BLNEBNBED EHOWEERMITHLT
B0 LHoWIBRGEERL TEWEMILF — 2 — Tk
&0, HEROMBICERBLT, 2hICH - ks
o stk -»TT %, ERBNIERETIED D HRYH]
DORERITEAELHOTREOIERDN S,

2.5 FBEOHR

Pk, FEUTHEERAOERESL, 20 b&KN
TRIEDSR & 18 5 & 5 1S LI OE e 39 5 B
ERE Ui, —F, B, KR EORBOELE, KR
PADELE I300BIRY, BY 310, MRS
DRMD D FEDREEBE—ICEZNEIODTE -

T, BENISE RS LB, BTG

OBEARETIE, REE S L > TERKBELY 3

k&b, BRAOKRZORRE—TFSOBRLEX
VOTHB, TOIWDITEE, FROREICEMS AR

IR DBELE > 234 (coating), HBEIC XU HHHIIC

TBEEBCEDHRBFESERINTO S, Chd
RN Y waeT NS v+ (Strippable paint) AR
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- A89A (Gordon Lacy Company)

Monsanto D-100 (Monsanto chemical)
- Cocoon (R.M. Holling shead corp., Camden)
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RERHISTE R CHE SIS 201, B XS, B

SRR, R, BEETH BN, ChBIconT
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30,
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BEE HEDBORBHEFRE
Z DERZE

3.1 XEOEHR

B REE YO BRAICE T 2RIEDERICENT
EOBEAOERIIRIT, MOREDOERLPPEILS
BRSH LN, BB, HRERIGEO BEMEL R
->Thd, HRABRIFIOEEORIEICHE DREIE
(k372 <, loose contamination 23Efi& ik &
(B> T MERAMRENTN S, X, power fun-
ction ILXBMHFICEL - TH, & =0.071 DTN
W, —F, EOREICHE L ESERRERL, Wb

W % foliar? sorption, foliage retention? O

RERZICK > THEGEEOPICEEINE T &85, 5
AN —F—IDS53 LA~ b5 70RETHE
BEICEHIN T3, COBRIT, MoEAHEIC
TCHRELTRS ¢ &tk 3. I~ BORE
EEOERMICHTE Ul Bt A 4 ¥ 232 DHE# D
WERAD ZEATHHE LT, 20D X 51EAR
TH 53, EYERAOERICENT, BHELEEIC
& U7t s e i, Kok shic free co-
ntamination 24\ ® residual contamination {3,
TEOREICBOTEAZENCTRF LT 5H, Xid,
HEELBREL TABNERL TS LHERETH
A9, D residual contamination iz U THEA
BgFIsERIch Iz - TSRS 5, Elb, residual
contamination DN K Y OB % loose contami-
nation I LBB LI C &, TOREHILHEY
HRESAICEE S NI B A A VAR L 31
B - TN B EEALZEBIEV. COEERRERT
2 1o OICITES DIRED LN I NIEICEE I Wit
HUEEOREEA~OBERERENET hid X, &

DEL, COLIBENFOTICED ENIEREE
LUTHLIe X FU—rHEEELSRINESET
BRYL BRI DN THERETY, SEAFEOKRS
OBV HEHRL, EFMRMD S OFMOMBEICE
TEEED T, THEIDD, COEF, BHEREE
el 5 XY ABMELROBREEE D I BERIGELS 18- T
W5, LL, s SdkoZmERIT, @R
MfapsEE- ORI RN R OMET 5D, HiEsY
BAENRARRR THELREHC EBEL, &
DPOBRET, EThHOBAETH ELBEETIINEG
EhELADH D, TDI, HBNTTDERLNERD
FEELRE ZOBRRELN S REOHRLO—EL LTH
NT2RETH 5.

3.2 HEVHERIN OMAMER b Y F O LRED
ATREM

AN EICERE sz R EHE T OB O R
12, ZOWBRH—RAILIERRIL (foliar absorp-
tion) Kk B3bDTHh, TIRMISIEZERIN (root
absorption) k2 dDThHht, HETHETD
T RNES>TH 2. L, —Ri&BA4 IS
EDEMIEA~DOBIN X3, Belico0Tid, L
Y, BMARRE I HEEEEO AT Tl K BT
§ ﬂ"c(,\ 50 @J/\G;f’ CaS)G) , Mn7)8) , Fe9® 10 7‘; &_
DA FVEGHELT, BELAHIDIDW DiEY R
NEVW R EQFTEICONTOIHEINTN . X,
Sr1nenn A, KR THORGRMI S, TE
BT, BERYEZOHSF COMEBRATHS. X,
F L — MEIAEA~OHERICET AR S LTI, KA
SFAROAFTHRALE LTHONTED, finG,
WD Ca AFEBIL EERRILLIENT, FL—MH
BIICRT CEICE - TEEBT 2 HE® E~ON
T3, COFER BEELTR, KILEXVES
LB OSEARBOBEEEE NS ATHERS
N&H. B OFEMWRET 32 Lid, EHERA
KEETAEBAA VD, 2044 v EiEaEED
YBAEADIARKRAT, EENRKEGLE S LI AT
b, TOENFIL LR, FRYEECIROBRISIE
AE~snE D B, HEPHRENICBIX & i Bt
MR, ZNhEEBENSERIE (Specific che-
mical reaction) %175 YEEELEEHFT, ik
A HHE T 2 TEEMDSH 2O TRIEWVIEA I B, &
WO ETH B, 22T, Fxld, REOQOXDIZEW
ZHEOICES-DTH B, £, FOmAEEHIcoLY
TEBRET-HDOBAHTH 3.



KBRA*E

7 u—N—D—FETH B Trifolium repens OIR
X OEHE WAL Sr-89 247 Knop OREHE
[Ca(NOs)g+4H20:-- 1.00g, MgSO4:7H20 -
0.26g, KHaPO4---0.25g, KNOg--:-0.12g,
FeCls:--- ¥, HeOooo 1000m¢)) TR 9, C@JFE%
DL, TINPRILETIC, 20K, BEERERR
BT A 2 D TEAEB L, 24BH1%, £DEEZGY
RO, EROUEEEZ 204 Y7 4V ATHETH
5, REOEREMUNE A1 2RIET 3. chdDH
v Ak 100 ¢, EDTA-2Na (0. 014 wt %) A
% 100m¢, BDS (0.07 wt%) Ik 100ml BXU
EDTA-2Na (0.014 wt%) + DBS (0.07wt %) &
% 100ml ([CRF LIZDNTRBE L. hd OKXIE
D pH %, 4, 78X 10ic NaOH & HCl ¢ig#
Ui, v 7 ORBEEWE, 2.5, 5 10, 15, 20,
2505, RISRMEIC, Y FAERO I UKE R
DFIK 100ml T T ELEOET, TIHOEEEFL
Picis 5% TET M OBEKICY 3 < A THE I~
TOTEREIY, BREBROBRERNE Ar ZHEL
foo PIBHEEKEE_ZDHALFALTH 5. —ER
BICBF 3y OB TH 5, Sr-89 DM
BRRO LD ICREN B,

Elimination Percent(E) = <1> - —%f—) x 100

BohickERiE, Fig.17 ikixndh 3,

BREER

Koo hik S, - FHEREEEFOD
WHw % Combined agent ic & BHEHIZIRIT, KD
Single agent OBEAITKNTEN TIN5, HiIZ PH
4, 10 DEFAK, TOEANEFICERDOND, X,
MR~ DR BRI E 183 SEEHENE T 305,
ZOERIL, HOENI5~208FE TH - T, #hUL
BBV OEFICEL TN DS, X, Hic pH10 O
BARICEERZN&E T &L, 15~208 i T, T
RO MOHMOEMTH - T, TBETLICEBELTL
5. chid, EYD Lo —ZERDRILKE, B
HE, BETEomas TGRS, HEGHIRE &
RO D EOKERA A4 VBEOREERORREE
~7z pH O 7eDIc, RABMNRERBE DD TH A
D, CODTER, WEPPAERTH - BARICIIEER
FIETH > Ty ODITHURMY: St Btz hic & LT
b, AR~V OTHINIE, BRSSO &
EYRE ST B, Xy REFHI02005H 2L L oA

I ARFIRT IFTIERER

%
50+
T
EDTA+DBS
EDTA
+ i +DBS
g
&30k
3
£
S
S -
g
10
watelHT,
water(ph4)

25 5 10 7% X D
Time being {mmersed

Fig. 17 The relations between the decon-

taminated percent ef the absorbed

Sr-89 in the foliage of Trifolium

* repens and the period immersed in

the water and the decontaminating
solution.

i3, #ic pH10 OBSICED LN ETH 205,
BAROERFERIAROAEL £ 6 BLUEERLT
WBDT, T4 —DBFEHOEKLL S, TV,
COBDOTF — 4 —%BHAT 5 LIFEHTIRIEL,
COEBRTHO MIT, EHENIBO Sr-89 O
WIE~ O O RMEATR I NI, CDEFE, FV
— MHIOIERD, RUTEDORE, ME#A Sr ickA
2o, BEEETIZIIG, KBS ELT, £Sr-89D
D 3015 D 409D Sr-89 HEEH L&D &
B E, FU—MEEAHE Sr Lo S,
KA ESTHOBEPOTHB. WiT, TOEELZGH
5, ZLDCEEHRMTIORELBKR TH B,
EDTA & Sr & OREEEBSHEDKABORERE
Sr {k&pl~E, V) vEHE, RBIE, BEBEREO
BAEIHBLT, BELTRKEVEREANRLODT,
Wb <, MEBHTHREELTHEET S St 44 ViTHL
TOBERERIZLEZOTIRITOMEHRIS N B,
X, REEEHIZ, FhLalo pH 04, IFEOE

 EAOEEEEMCLTHED, EEHOHMICHRIREE

HIRAETE LRI L, LW AIRKORRER
+3. EHENICE, EREBE S BELCEEOT
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ERICERICKAIFBAVRAALTLES>DTH S, &
EEHFISEELBOIEKTIE, pH itk -ToE4
Eidd 5, KE204 ERLGhEERIRIENTT
73V, pH e ORUKOBA TR, F10EEHE-T
t, FERICKERZLNTE, PH10 DKz F L —
AR (REBESREZEELHVIES) 0BS0MEBD
BEBRIT, RAEBEEHZSOEAICERTRZ DI
ELFED. COFER, FBUHRBREERNB~BERE
X, WO A EABEL &8 A ERERL T
3,

3.3 HEHEZM O Ca-45 & Sr-89 piERis
HeifER

AR D Sr-89 DBk @ M EHFIEIC BT
Hoh, BRYOTFREMLS LS NS, T ok, i
Hichhso &k, A OMD 14y OfFEiTthHs
5. HiC, Ca 1A VICEALTIE, chiBZONHE
RELTHREETH L7200, Rt shidicidn
M. X, EEARD Ca & Sr OFFENC DT,
M&EEDEBEOTLETHZDT, EEENIIE/YE
1 EDIALE W S DMEBRATEHD, Bic, AR
EBEE L 7 (R AR 2020 s 5 T B,
Fl~iE, TEHOEFFEAD Ca & St OERIHTILD
BREDOENDE BT EIORTFICEL TORER
B 3, WHOTEGKNDZ. X, A OIS
Sr OBJFEEND AU, S DIHLED 2 LB, UL
Uy RN OB St DRRGLE NS LB B,
ZDEMITEH ZWEL LMEICIRILZEL TR
V. KB, BREFI~D Sr & Ca OHEIHIHEHE
% Sr-89 & Ca—45 Lk > THIEL, Z0DHiCL -
THL2b0TH2,

EERFE

135 AL (Spinacia oleracea) ®#E%, Ca-45
it Sr-89 %47 Knop DEEEEICHE T,

4RI i B &Y, DITRIE &R UFIE
THEEFTS, BL, HiK, EDTA-2Na (0.014 wt
%)+DBS (0.07wt%) @ AHES LU EDTA-2Na
Ca (0.014wt %)+DBS (0.07 wt %) @ B
P& UTAHWS L, KXFEKRDOPH L, 3, 5 7,
9, I IHELE, X, ¥, 2ORTE, HEHLIC
ALRBOOTRERELKE, SR AN, JE
12, Ca—45 DA, HIOBNOWENSThhz, Bl
FigrAcrahd,

Elimination Percent: E (Sr-89) =

( Ar(Sr-89)

1- Tl'(‘Sr—sg)) % 100

Elimination Percent: E (Ca-45) =
(1- —ﬁ—igg%g-) X 100
HRLEE
HEtE Stk Sr & Ca DML BEZEE R
~Zekid, Sr & E UEROMENTEERT Ca
B, EORBHINIDERLLDDEDTHEC LT
BECRE UTc, CDeDEBRMEE LT, #icCa s
BOBENEYNAEBBO LN, T DlEYIE, £oO
IREE 100g 49 70mg & Ca BEEINTEHED, FEA
ENER Ca O TEAELTVWEREIN TSN O
T, bL CaBFr—rERTHRINEELTD, £
NI CER Ca O—HBHMRE L BAIKR N
A5THAH., X, DK, EDTA L EDTAD Cails
DFED Sr-89 & Ca-45 OHeHEDE(IZ, KEH
RHZIMTHB. CORFERIT, Eig. 18 TREN B,

Sr-89

Ca-45 ----------
Agent A---- EDTA-2Na t 08S
Agent B-=-~- EDTA-ZHaCa t DES

Agent B /

% i
sor L

N
O

Decontaminated percent

(=]

3 . 5 -7 9 11

Fig. 18 The relations between the decon—
taminated percent of the absorbed Sr-
89 and Ca—45 in the foliage of Spinacia
oleracea and the pH of water and
decontaminating solution.

CNBSBORIE, ABEOBAR, PH3~5T
Ca-45 3% <, I BEKDH A pH 9 ~11 T Sr-
89 H ML T B, Th b DRYPERT, pHZ
W2 AL U10BER A48 ¢, pH3 —pH5.7, pHS
—> pH5.9, pH7—> pH 6.4, pH9 — pH 7.4
pH 11— pH 10.1 Z5RL T DT, EEROHEL
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Table 12 The relative Decontamination Rate and the relative Elimination Rate.
pH
Decontaminants -

3 5 . 7 9 11
water 1.29 1.41 1.23 1.24 1. 32
DR* Agent A¥** 0.60 0.76 1.07 1.28 1.53
Agent Bi#¥* 1.09 1.37 1.70 2.10 3.03
water 1.03 1. 02 1.01 1.01 1. 02
ER** Agent A¥** 0.84 0.93 1.01 1.05 1.05
Agent Bi¥#% 1.03 1. 07 1.11 1.16 1.41

*DR (Sr-89/Ca-45) =

Sr-89/Ca-45 in decontaminant after decontamination

T Sr-89/Ca-45 in foliage before decontamination
Sr-89/Ca-45 in foliage before decontamination

**ER (Sr-89/Ca-45) =

*#*Agent A = EDTA-2Na+DBS
#xxAgent B = EDTA-2NaCa+DBS.

® pH T, %TL %)-*E@ PH ZRL TV EREBS
2, A agent O AW, B agent O-BIFKICK 3
Sr-89 & Ca-45 OMEXMHIBRLEA% S 2 79I,

— Sr-89/Ca-45 in foliage after decontamination

e DR (Relative Decontaminatin Ratio)
L hEsdEE# ER (Relative Eliminatin Ratio) %
ROESITEEL,

S5r-89/Ca-45 in decontammant b after decontamination

DR (Sr-89/Ca-45) = —— . a07ca it im foloea

Sr—89/Ca 45 in foliage before decontamination

Sr-89/Ca-45 in foliage before decontamination

ER (Sr-89/Ca-45) =

ZDERBICHE-T Table 12 BiE SN,

cPFT, pH3, 50 Agent A ® DR 121 &b/h
XWhs, hid Ca-45 DFH5 Sr-89 K& eI X
N3 EERLTVSE, —HpHY, 11D BagentT
1%, TIERD 1 XDKR& {MiIC Sr-89 DS Ca-45 &
DEHNT A AR BKRT 5. RO, Th
FhRET % ER ico0ThE~5, CODEA, ER
DOERETE, 7RIS FIILCKREODICERNINE
AL REINEBOEDD B, L L, BREFED
B4, ER MR AEEEREKRED->TVIDT,
Sr-89 & Ca-45 DERMMEREEICHREICT 570
iz DR & ER o #hEFhicx s LT Discrimination
Index ZROBITERE LT,

DDI (Decontamination Discrimination Index)
=[DR(Sr—89/Ca—45)—11x100

EDI (Eliminatior Discrimination Index)
=[ER(Sr—89/Ca—45)—13%100

IS DEHEES Table 13 IKRINF. TODE

Sr-89/Ca-45 in foliage after decontamination

HWABE, COEREHTT Cass BE BRESN,
EEE ST-89M% { BES NI LEBKLT 3,
CDEBRTREICCadBOBOHENRIN DT,
BEZIESTR O 2O TED, 2 TOMEYICIIEAN
EBF—Z—ENSFCROABOTHSS, LbL
Ca EEDEL, UL IRBEHEEE->TORNKD
BEBICREL =BT 20 TRREIAD b R
i3, Sr% Ca XVDHERK B IH B 0ITid,
F L~ K& LT, EDTA% DTPA @ Ca % FHi»
Bk, LbrbTun) hHlCOBET 3 ENEER
HTH3. cDctid, EDTA © Sr L OREER
BHT R Y RCBOT Ca LOEOT £ E{BR
—BLIhs, ZOMOET, FiiE, REtEwy v
VY ADEEDF U~ MEA YOS BRI
ETARTF, FINFEEDRTEEEL 2L, Bk
EEEBEITHERLELZNEDOND B EE~DLN
3,
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Table 13 Discrimination Index of Sr-89 and Ca-45 for the relative.
Decontamination Rate and the relative Elimination Rate.
- pH:
Decontaminants T
3 5 LT 9 1
Wgt@r N +29 +41 +23 +24 +32
DDI* Agent A —40 —25 +7 +28 +53
Agent B +9 +37 +70 +110 4203
Coe water +3 +2 +1 +1 +1
EDI** Agent A —16 -7 +1 +5 .  +5
‘ Agent B Co43 +7 +11 +16 +41

*DDI (Decontamination Discrimination Index)

= (DR (Sr-89/Ca-45) —17% 100

. **EDI (Elimination Discrimination Index)

= (ER (Sr-89/Ca-45) —Jx 100

3.4 HEMIENBOMS R OBELC 1T 5 5
th EDTA-Ca 0532
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repens TEELEREFIZROED TH 5.

1) BIWH 5D Knop Oiirh 8Sr Clz D245
B, _

2) BFO» S5O Knop O¥ztth (—Ca(NOs)2)
&g hs 2NaCa EDTA (0.025mol/L) @24
FSRARAR -+ 2NaCa EDTA OBINERE K TF
BRI, MOEBRTHRE.
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Fig.19 EXPERIMENTAL APPASATUS

Ba sk Wi DBS W) iR, HHhT 3
Sr-89 DHUEEE 18~20 BEfSic 7z » T i
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Diameter of connecting tube ;- 0.6 cm
Circulaling velocity: 12 cm/sec
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-Fig,20 Elimination of Sr-89 apsorte in the

" foliage of Tpifolium repens by the

aosorption of EDTA 2NaCn and the

continuous washing of the foliage with

H20 or DBS (a) the case .of covering

the cut section of petiole with collo-
dion film .
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Fig.21 Elimination of Sr-89 absopbed in
the foliage of Trifoldum nepons by the
absorption of 2NaCa EDTA and the
continuous washing of the foliage with
Hs20 or DBS (b) the case of leaving the
cnt section of petiole as it is
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MHED LN, REEEERICLOERD "B OF
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BEEBLTVEESTHB. (a) (b)) (¢) T
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PIrERE S I BT 2 LR Mok, L L
BEt & 1 2 BOATMUESRICT T 2 H AL, 1B
OEDFED 5 NIV E TICB W TIZRNI0%IC
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ERESCE LT EBEEEAT 2 ¢ & IIRERS

-

cPs
102+

- /
_ cant. H 4
d

pH 10

cont. pH 7

H,0.
-------- DBS solution

(0.07 wt %)
T No.EDTA-2MaCa, with DBS (pH4)
e o0 e = N0 EDTA-2NaCa, with DBS ( pH7)

1 A

5 10 15 hrs

Fig.22 Elimination of Sr-89 absorbed in
the foliage of Trifolium ropons by the
absorption of 2NaCa BDTA and the
continuous washing of the foliage with
H20 or DBS (C) the case of cutting the
foliage into two piccos at right anght
angle to centrai vein of foliages
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4.3 EROKR
(1) F.P. BT &0 kBeE TOBBISE B

iz DTl Table 14 TR,

Table 14 The relations between the inter-
val from contamination to removal and
the percent removal

Interval 2min |4min |6min | 8min (10min

Removal % 87% | 84% | 82% | 85% | 85%

Interval  |20min| 4hr |18hr |24hr

Removal % ({8095 ’609% }419% 50%

(2) PEEEERT & RERE OB%%E Table 15 KR
E

Table 15 The relation between the times
of washing and the percent removal

2 min

time 30sec| 1 min | 1.5min 2.5min | 3 min

Removal| 195 | 269 | 20% | 29% | 30% | 30%

(3) %ﬁﬁ@&%@%%t@%%&@%%%T%m
16 %O Fig. 23 1R,

Table 16 The relation between the times
of washing and the percent removal for
the interval of contamination

tl?[rrllete(;;lalil) 0.5min| 1 min [1.5min| 2 min | 2.5min

2 min 83% | 85 85 87 87

10 min 75 81 82 85 85
4 hr 58 66 71 73 74
24 hr 31 39 44 51 52
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Fig.23 Pig skin surface contaminated with
F.P. was washed with water under the
flow rate of 4£/min

@) FEEOEAOKEBERE DRESRE Table 17
ICRY

Table 17 The relation between the number
of holes of pig skin and the percent

removal

Sample No. numbers /cif Remo%zal % 2|3
M. 3 29.2 14 14|14
9 27.4 24 29 | 37

6 26.7 10 20 | 20

7 25.8 10 13 | 30

4 23.5 17 37 | 40

1 22.8 8 11|15

5 21.6 13 34 | 35

10 21.1 12 14 )23

2 19.2 26 37 | 48

8 15.4 20 35 | 32

5) BRYRIROMA B R OLIEGDMRIEERICD
WT Y AL itk - TFig. 24 O siEREE

SRR T RS

7o

0.75 0.487 0.14 0.075
Mev Mev Mev Mev

U before washing

B> after washing

Fig.24 Gammaray spectrum of ontaminants
of befor and after washing Pig skin
contaminated with F.P.

(6) HHMEIEEEIC & 3 BRYROBFICONT, T3
IKBED A TRIFICET 2% THE L, DX ICRIEEK
Ve BER LTI L, BRICEIRUEICE LT, 264
ZRAWTHE L. £ OfEEIZ Fig. 25 IKRT.
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Removal

1 2 3 4 85 6 7h
Washing time

water alone
_____ water + brushing

——— - — water + decontaminating agent

Fig.25 Removal effects of contaminant on
the Pig skin by various methods
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