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Activities
in the Division of Health Physics and Safety

(April 1, 1968~March 31, 1969)

Preface

This is the eleventh annual report of the Division of Health Physics and Safety. The Division has
three main duties. The first one is to keep the facilities of the Institute as well as the personnel in good
condition from the standpoint of radiation damage. In addition, the Division should contribute to the pro-
tection of the public people and their properties. In short, the radiation control is one of the main duties
of the Division.

The second is to perform developmental and research activities in order to support the radiation moni-
toring by devising good instruments and by giving necessary information.

On the background of the above two activities, it is possible to make positive contribution to the
radiation monitoring techniques or research activities in other atomic energy facilities in this country or in
the world. This is the third duty.

The activities of the Division in 1968 may be summarized as follows. The radiation level in the
whole Institute increased rapidly as compared with the preceding year, but reflecting the success of radia-
tion control, the annual maximum personnel dose was fairy less than the permissible dose and the mean
annual dose was 1.7 times of that of the previous year. However, it was realized that the problem of
human body contamination such as inhalation of fission products was complicated and difficult to resolve.
On the other hand, no special realease of radioisotopes into the environment was found.

As to ihe general safety other than radiation, the control desk of a reactor (JRR-2) burned up and
this caused a great sensation. Many countermeasures were taken immediately. It is believed that the same
incident will not take place again. In connection with this fire incident, the system of safety control after
duty hours was re-examined.

The following subjects were studied as the second main duty of the Division. They are, the inten-
sification and enhancement of the efficiency of radiation monitoring, measurement of aerosols, personnel
dose measurement at emergency, and evaluation of environmental contamination.

In addition, as the basic studies, microdosimetry, internal dosimetry, meteorology and oceanography and
others were studied with good results.

On the other hand, the decontamination and waste disposal and treatment were performed without
trouble, but the treatment of plutonium solution and the problem of burn up of animal carcasses remained
unsolved.

This is a brief summary of the activities of the Division in 1968. We hope this report will be useful
for many people.

June 1969
SakacisHl S., Chief

Division of Health Physics and Safety
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as in the preceding year.

Division of Health Physics and Safety

—Operational Safety Section
—Radiation Control Section

—Biocassay Section
—Radiation Dosimetry Section

—Sheilding Laboratory

Organization

The activities in the division were carried out under the same organization
The organization in the division is as follows;

—Health Physics Administration Section

—Environmental Survey Section

—Waste Disposal and Decontamination Section
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ty control was made in December.

produced good results.

2. As an accident countermeasure, the staff of the Utilities and Maintenance Sec- |
tion was included in the safety night-duty system in September, to strengthen
the ability of the safety control after the duty hours. ;

3. Routine work in the Section of Operational Safety and safety actions in the
ordinary organizations were positively carried out as in the previous years, and

Safety Countermeasures

1. A fire incident occurred in the JRR-2 facility in July of 1968, and as the
result of the whole safety inspections done from the stand point of preventing |
the occurrence of the similar incident again, the improvement plan on the safe-

4. The number of labour accidents decreased as compared with the previous year.

L2.1 &

BEFOLZLERIZ, TH12 Bic R4 L7 JRR-24)
BEBERERICHE S BRFowE, BECKEBLLES
S>THBETREY. COFRBEFFRICET 3 kK
ThHoTeleHSNRBLREL, ChERBLLTH
BREOHRENILOEADL O ATHICRLEOBRERSE
ciibht.

RARRBETRBL BT 2 HLLHOBLALTEC
b, TCTHEBEI N BEAEZENLTCI2 Atk
EXEHERZLHON, ChiiESHWTZoHDES
EHORBREDONBECE L -1,

FICEEERCBY 2hflowEL: LTk, HE
S O LZ2EHElo—RE LT, Z24EHEO—D
BEBB DN, IRDPOFH I IBRLSNENER
Shfc. L ULEss, HMEBoBRARM®RECR, tE—
BOBMMBLETHY, BEMcBY 52 EHEEKREO
i, BHEEHBEOMEELITCRICES T IBTE
AEHOBREENLSBROREDIES E &his.

=

W—FUYEBLLTR, BLEBELBE B Bs
FORLEFE, WHFHEEOIE, 4/ ra—n,
HLBMEEERRRE S, SRR CTbh.

74 VICBY 5 ZLEH S, JRR-2 HIfaLsEEEK
BRELECE S H-T, —BEFERLE D, %4l
& B0 VEOEHEE L TEEICRES ST
7=

REWEDOCN E S 2 &, ~BYBRE R ERE
REE EOREHED, ®ER EBLAK & LicHE
EZTHY, XEARLEENREELDTH -1 &
EREOVHERRES JUBAEESE L bic, 1312
HIFELRABETHY, BEGBIEETS »1-.

PUEDRPRKEEFRE L TROEESS T SN 5.

(1) BiEERICTER LA RI £R2E4%25 Bics
Bibsh, Firi 200 » ioMEESCEREI M-

(2) BIFECERINACHEEESEES 5T, B
TOELBEAEEOREFESENED SN, (HFE)

1.2.2 RETFEXE

(1) RLEBRHE

REEZ, BHERMTHEL X UCBRRESESREST
PMAZBLUECBOTKEBRBE ULEE, BRICES
~EGHEBEOEELRTCLE2EAME LT, TRI 58
S 2T 180 4 FTicEE A L, HEEBWMEREEE

(BA434FE5 B 20 A, BHEAZF ) KkvE

Bl 3k [RLRHB o EAELE] © FS4E iR
L, REMEICOOTRECBREHLSZECTHER
mEDEELERICEROEOC &4/ L 2.
(2) RLEHX
FRFFEZLAEERBICL LS HRBERY

EEEE
£ LULBHARMBBHALLEESrIBS (2

e



6 RBYUBRZLEEZOGFH

2 L1338 3), @ HER Diddh, #il- BEZIK

By sReFEELBCIN /. BEHHII U6 HT, B
RIERDLEBLTH3B.
FBEB X OBEREER R eereeeereeeeeio o T8
S BRI e veeeereererrnnneneesneeeeeeneens 1944:
BEA R, fEEY, EABEEBER 154
e DA s v e TR AL "4‘,{4;“'“"""”
CoWEh, EREDLOREICED TAREDHEHE
SIRE OFRARE, WERE) $EEHCHSK
A
(3) mem®m -
(a) &HeE=a2—2R
Ze= -—RR, FERICTERTINE RTRE

BLY, FRIZABTRROEBYTH 5.
EHTT EE F15SHOFIBEIT, 4
AE RIERSEZOESH

ZLBEMTEHEOERIC >N T
FESHEEHERHOREE B HE
DOfEN

EFRLZL/NN Fn—LVORERITOL
T

BERTIfT B EREE No. 3o No.5%T3EH

A% JRR-2 HiAFEEERER
THEZLMEOER
(b) ZLBET=E
TRIB»MGTHTH if@é@féﬁf’aﬁ&tﬁfi&,
LTENCTEAB I - 1o,
SEDLERLBRETIE, [ZL2EHKE & 285k
BIEDREN | MEAL SN, YATLE 74 YICBY A&

JAERI 5021

LHROEHERED 5 1o, BERZREZ—E LT [x
G-BETARLT BH-BEERELL S 2
H, ChERBBICEHALERLTE S -7,
C DBREPICERE L TERERROEBD Th 3.
ORI &R 2E#HOIBR
OFH#ERZLLFHORE

T TOREBMBITOHE S oL DER

-ORATHEEBII (BEEKEY JPDR) 0%l

OxBLREDESHBLLBES

EHSLBESHTES BEERER)
BES TRBEROLE] FA%E BEE
—B)
(c) Z&¥EROHE
hREEICRLBRERY, ZLBFK= 2—2, %4
KT 2 ERIEGRBRORA, XL —Z%BRLE.
(FEF)

(4) Zeba—i

AEFCREHFEROLELIEEDS L ILB o7
LR ro—nVDREL TAET-4 OEBDTH 5.

GEAR)

-~ (8) #EME

1968 ﬁﬁ@%’cﬁn}ll%@%ﬁﬁﬁzﬂ@ TABLE 1-5 (TN T
BREShFIH) B & U Tase 1-6 (FiAL GBI SO
IE) ot THA.

74 VTORLERDIHDO—D2DFRE LTELE
BROBTHERBDHONBLATHY, ThFLEROD
EBRICOVWToIHOFLE LS, ABMIEHRE,S
LLMBEEEETIHRLES b D ¥, BRBEED

FEEEBRFIEEER L /-

TABLE 1-4 FHEHERICEB 3L/ u— v OEERIT (19684EE)

£ A B8 5 248 6 A27, 281 7TH4, 58 125178 ~248
RO AS R HEUTRRNAER
xt % | w1, 2, 3 | BEEETE 1515 =30 e
2 : : = | Bk, Blftk, R4&EHE | R, 3R, £288,
BARES | BARAFER AR ATR S8 nrn amms | BARTHL 2. 05,
. EPRIBLAEHE | KBESICPRSETS
5%, WA I - | gy
2 - 3FH, HHnEER
H A B B | GRY SEFREVR, | RHEomERES L | BEEE, BRAKOT | Bk - At
E#UF OMERE CKREERE, HABE B
DEEICET 2 R/E
B% R | BIRBUcET3 RISE | BEEKRBICED 3 | RPBHECSFEELE | S ro—LDiEE E398
HET 2ERGTORE | RI ELEET 5 ERY | OMEAEIEE LIEE | fichi 2REaEl
Rz ViREiciBiEd 2 ¢ | SOMEEREEIBET S | RT L. ENFH, TDSH85Y
EMTET. EEBICKKREERICE | TEhRFEHREHILYE | REbiIcREShELIE
¥7:5 A0 CHlifT s | U 29I AOHAETICY | REDEAERLE 24 | HicowvTd, BRKkE
N RISBREER 0 | BEUBRIZB2 00T | HOTRL22WMZ74 | shTwna. &g, B
BRIcBd 2 EiEiREE | &1 U, TTRARRICH 2% | SRR S AR S Bk
REERL 7= o DM ES LIk | £ERORBETNSC L | KBY3BERKREL
BEFHEBHOREBRE | ATEL. b3 3R, Bk ®
ZERT A EMNTE RETROATEIEH
7z Shizht, chizRsm
ORESIcEmEEEn

7z,




JAERI 5021 L2 # & % @m- 7
TABLE 1-5 T A TH B S hi %2 9%
= & # i = iE # B
LERTE
1. ZepWicEd z5ES
(L2l OESE LT k] B E(hRY B ERI S RRELAEEINE 80% | 68, 7. 5
2. BERREEme BHEEES — e 4504% ’68, 7. 2
3. WA [SEEROLE] BEE—. (RAKEHHE) . | —HmE 3004 68, 7. 2
B R Sk REGTERE FALGE ’68, 5.28~30
2@ JPDR 4G4l kBisc B Tk RYKHE BHESHAETEE 24 | 68 4~9
7 4—2 Y7 FIREETA ERREE (B JPDR B8 204 68, 9. 5
LA B M e
AMTEE s FRfR (BAET2EKI8) RLEWALE 1004 ’69, 3.26
T EBROER AHEER FZHEATE) ” 804 ’69, 3.26
7 v— VBRI TS THBIERE 7 L— Y REHERERE 84 ’68, 6. D 4 Ay
EHERES L— viEgiET BTRELE o 9. ! . 17~3.
Hire ViggEES z ﬁ%ﬁéﬁgmg 394 69, 2.17~3.12

TABLE 1-6 TSl CREE I hi-224
#E S o0& HGM |38 %xE A

LEELHEE RS (BT 3% ['68. 5.28~30
ROREELLETHTL(ER) 2~ P68.11.25~30
BEN ZEEFEEBEITEHTL (KF)| 8~ 68. 5.18~19
EBEY ZEEFEHRR KF) 16~ [68. 5.26
7 L— Y BETFRNABRERHE TS (KFE)| 7~ P68. 5. 9~10
7 b— v R SHERER OkE) To 68.5.24
7 v— v EintEEEE (B) 8~ '68. 6.23
BEN AMEEEEEHETS (HR) 9~ [68. 7. 8~12

BEA AEEFEERR—FRBD/HD| 9~ 68. 8.18
HiRE (GE5T)

XBEREETEEETL(ER) 6~ 68.8. 8
BEN Z e k) 13~ P68.11.24
T F LV RELHES (KE) 47 769, 1.21~22
T F vy iEEERSE (KE) 4~ [69.1.28
EROBRFEEERTL(KE, Bir) 12+ ['68. 6.14~15
BRI EEERB (KF, B 12~ P68. 7.14
Bk EBEBRIESTA (KF) 27 [68. 8.30~31
BB EEEZBELERBR(KF) | 2~ 681110
TR 28R OKF) 1~ P68.1i.17

7 #—7 U7 FBEEHETS GE) 15~ 68.11.28~29
7+—7 Y 7 P EREERREA (EL15) |15~ [68.12
7 +—7 Y 7 FitesEs 15+ [68.12

HRINGCBET 2 RE#EE CI’R, BEFAEEELU
Iv—vBARCESR B IBEERB L. (FBFF)
(6) T2ro¥#icg

KEER, BETNEROT REREREE L4275
i<, ARETR KR, 7TEF L V%) oRE4ARE L
P POREHOEEBICH U ABEHEBOTHRS
KOWTHEL. ZoHR, BNEIBLhiHEAE
ALT, BIRDEREER (1345 K ZoRA£2KiES
L EL.

AR OBz, KK - BRI F DB OB YA
AL IBRECERBOKNEYEARE+ 5 5% (TRI
SREER] OREETENBICH N T L5, 13,

) THo, CNSRPRTIVERE R icCET 2%
RBBBINTNZ LT A TH 3. A Li-BRRES
i, BB, ERABHRT, »oBEAECTERRHD
AT 7 —apBiRnEnbh T3 s, HHEOEEMN
FZL0HACE, RASSRELCETR BE) LT
EBETE L CH R ERBOLREEHE L, 5 ToT
H5. (A
(7) REHFENEORT
DERBACEY 2 RABEOBERIC O T,
LEURLIE, ZL2ZELTESSED DN TS 1158,
BFE2 AU EHELX BT D DN HOES -
LT IHBEEREZEINESE LTRMI 3~ AT
H5LEOBRRRBEFRRICHLTECHL, ZOREE
BBV TToEHIK > TR B ithbhTa .
U BIC4B4TH12 A1, JRR-2 HiELSEE B K
BREETHCRY, thhFe LTEALBELHFEORE
miICBY 2B EE4E S, BEZLZEBLICR O TR
BIbhi, TOHER, SAW0B M3 -T %4
BEOHRL - REK SV T] HELH L CERERRE
Cizbhi. (113 (1) ZLAEBEL0HAER)
HERRASTOFRREETLT, FENEFTLLLE
RAS L UL YEETHERS, SRRICRTHER -
BICERT 3 LICERBEL S, SATAKRE/FELSE
Y, IRENENLANERA] BERRE TS, 43
FBH9BM) BLU IZLYESHTHEF| U3HER
ZET9S, BEBANAR) LoUK MELMEED
BEEEC ST BHEXFBE, 434£8729
) LLTEESh, 9810 84%s > THFShA

FURESERROEBDTEHS.

(a) ZAUEBOEE GEkidse) Btz rE
L, IYESEEREZRLARBICBE L. 81
EHERIENS L ML EEROoRERBa LR
C—RBREBTH->T, 2HLETHESRE 24D
EDHEE L.



8 GARYPBEZL2EDLT OB

(b) ZAUEZOBEMLBEMEESHh, EME
BOFHERELEMERO N ERICHT 2 /IE
BiEEZHO T L.

(¢) BERKEUIZLAUEZOTHRALHL,»
it L, BHEF~OEEERCEBRNICAETE S

1.2.3 %
(1) BEEENO&H
(a) BAREBEHTEO TREZORM
Hf43E3IF 12 3f%d > THIES i, BRETF

TITTFEEERPE REKEEICS & 0%, BB kkE
Mbd, FEFHL SHMIEOERICHT 25354 H
R L, HEBKOB A, S0 EANIHEORKAX
%1, BITORBHERFEELEBRED LTI
B 2thn i (FEF)
(b) ERNHEHATZEORE
RS ATERORHESAEE I sHESEDH O
Txfchs, 4RCETL, PEaALEIEHE 1 BE
1 &B2D OHEBHATER BRI BHHET
AIBET, BHHEEHOKEICH-2BETHY, BRIC
KT, PREMER, R AE RAaHEE %
AYMEZE, HEEEESERUEBICSLERRESR S pEE
DN, BRNCRELT, T—0FERICHT 2B
BEIEbhaLIHLEY, ZLEHI—BEEBibah
3T LiKE 572 6)1L:9)
(2) BFEZEIIE
FEFEBT AHEEHIEOEHBRAZIRD EBD
TH5.
(a) BHERTHAEEINE
BEEE B A OBRE O s & 15 2 TR & ik Ramik
- AEBEL, BHIL RHEIE, S3FEIEZICHT TIEHE
maEhi. IEEBRROEBYTHS.
(1) EXRETHIIHE
(n) HBEFHEGARIBE
(b) % 6 HABHEBRAIRR
5 6 JAMSHREIIGIL, 19684 3 5 19694 3 A 31
HETT, €M, WEFL2EEHES .
(1) EBiiEslocEAFERIHE 376
(o) BEHEHZREASRIEH 5 (@
ik, BENfoZLEFIC>WVToO PR &LT, 48
25 Hic JPDR ZTEHLBIcE TEERBAOKKE

4[]
3ME

JAERT 5021

Lokl
BE, RE~DBEREHRR LT, HZALUBEHEL
S HBERRN O ZLEEORLIC OV T DA
5, 1 AUBEZLRELETED SR TS, (BR)

g X K

HAERE U7 o EfRE4E NHK 7 L ei8 U T
Bl 7.
(c) HBNEEBIE
FEFORBIGSEBIHIE, BH4ETROESD
TH5b.
196842 4 4181
196846 H 6 H
196848 A5
19684512 27 1

JRR-3 ®|FERMB BT
&y b7 RIEFESRIEE
JRR-4 7 ERME LB
REEMBET 5 3 » JHETHE
FEEEEIS I

Tk, KEED SEHEHEACET 3 BER, FBK
EEESE LIEREARICHID p 2 &R, HEEEo
TEIIT D ODRBEAND -

(d) REIE
ZEEMTEO—RELT, 7TH3BICJPDR £EHiK
BEELLTC EFANEERED T, 2820 s
AR L. ZOBR, EHFRBANEOEEDOHY
¥, REBOEWH, FHonbFEEERENEE-.

(e) Zof

HEHEHEA BT 2 EREBR RN EHRICL - TE
WINTELY, BEHEOEHHEBBRELRIILT LD
BRBICHT AR BEEOERIHE%E 1969 4£2 A 16
Bho6EICHI-DEREL .. (B&I)

(3) BFEBRMEOER

RERER, BHEREIEHERREZEREHIED
et BE JRR-2 XU JRR-3 T, EhkH
WmaETNV =y AR 2 BICERE L .

%1, EERKEIIEHEOEEERZRL D
thah Bz, RI MBIk Udy FFFOBBTRELY
veHREBoETRABHE L TEBIETEREB L.

7k, ERFRE ERTREMAT I —-LBX UMM
REMEHRSEBICESMCEMNST 5 & & S ICHHEEH
AEBIURREN COREHERHBOSBEELE
T, BEFHICHRLL. (B3

1.2.4 JRR-2 §IEEigEtk

(1) BHoO®mR

HF43E T A 12 gk, REREFPREMEEANIC
3 JRR-2 BHEE (EFFHRSREREE kXS
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TABLE 1-7 HEEERBRELE B L OHRER (196844 §~19694£8 )

REEEM e | REDLED . o | FHEE | RkEE
A FH) SEREH % = % HERH il == O R b H nﬁ
(1968) 4 1655 1 0 1} 0 0 1 1
5 1654 2 1 2 3.12 0.01 1 4
6 1607 2 0 0 0 0 2 8
7 1614 3 0 0 0 0 3 13
8 1608 3 1 3 3.15 0.01 2 45
9 1601 6 1 3 3. 48 0.01 5 26
10 1600 3 1} 1} 0 0 3 g9
11 1595 4 2 81 7.29 0.29 2 10
12 1590 4 1 17 3.51 0.06 3 8
(1969) 1 1593 2 1 22 3. 66 0. 08 1 1
2 1594 3 0 0 0 3 10
3 1584 2 0 0 0 0 2 6
£t (GEH) 1525 35 7 128 2.02 0.04 28 141
. o SCERALEN (KENE) 0 oo WEEEEY
(&) B S T
TABLE 1-8 BUMTRSERHC 513 2 2 IS EHH, (19684 4 J ~19694 3 /)
REAE | RAEBF | HNE| 5 f| ZHEE P p *® ®
196845 |PulSTRATEREL| T.A |5 B @ 9 & | AEBH2 A | Po BIFF oL 0 RERERS50fE BEROLE
5/22 BTT 2R & 1048 5 A hic B sk o By L
HEEO R B OFEEIE Lk
8/21 |1y vaBBE| HS |Z b % & |KERESA| +100ABORAREEE~F P ) v &2l
E F ok & ETH, BEAET75vY2L0RTLAZSEHOMDA

Fh75 v o7 &dboF ) vaBRES LKEL
7.

9/24 | JRR-4 F=2 FH |ZH L2 &G | KEREIE | FLOBEELECHEN—REIRED 7 7 v Ve
o, o bEFIcERL TR Tt T2y by
YIOMENPESLORBTIEOBEL .

11/2 | JRR-3 Z@a] | NM | £ B B & #f | (RERETBE | E%FER0ASBZENCT S, MFiaBis3syT
Z=5E B o fE GHEF7T—ofeiilctErF—v=y PIRDET S
REBAINLUZELL.

wis | &M REE| KK | ERESHEG | AXAK3E | AETH~FH (BER 50ke) TE@#thic, 232
— FMRICER LB, 2 TCsH - RN BRE RO
LOZEHLL

12/4 | JRR-2 JFgs KT | BRIFEEI | (RERRBLTE | FTRS S v/ EEEER, FRyYF5—FR%
VEEBELLIELT Al T 282 R], &
BOT v ZERORUBD LSBT 7Y 0S

BLi.
19694 | JRR-3 jFZ LS | ZBRisdAl, £ | tREERTR22A | BHEEEKT 1 v 2 —BRES (350kg) £ERhic
1/13 TREHA], K5 BESMEDEELEEA L. COIVLREDN

—h @ EEH ! YN EEEICIREENZHEL..
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TaBte 1-9 f HH & B &

FEAR

B E B W

by, o))
B 5

E i & ® &

Hdlﬂ%

19684
4 9

JPDR

BOE 3B

®oo®

BEHECF v v ALVEEERELT O 380 b (Bt ke, 1 m/50
mR/hr) HTEBBICEHLNTHOKESHT, £0HTE Gm I
NiciGEr) TR T 2oLk,

T S0 52 i BT

SFHERMEE

B & CHEBFREZER L LRE o 4FigEdD, v voR
AT T EWNIT, BREEEEE T 4 ¥ OB RENERSERRLE
Hlfe. (BHREH 1.5m?)

4.17

JRR-3

oA RE

BRI

Expansion joint @ ¥ L »EETEp, DV-9 & DV-10 floES
THEAETEE, DV-5 & DV-6 fil 0 cEEELSc T L84 HEL
DE-1, DE-2 flilicEkAEFEA LI LT B, TLREHSERKEG 4
BERERKEH L. BROY, BR4GUKHERZE (T4F48
) CTRABSSEKRERYMIICEIR 7. ZOXWA 30 4EE
Licic b AEEREE Ui,

4.26

JRR-2

SEERHE &2

[

HEBOEMME TILERER T Y 7 ORA S HRUHRT STk

JRR-3

F F D=

AR

K, FRREWEKC LSO TEKROKERR, KESBREBXUF
F.D HBHEKY — 27 F X D, ERKR» 7 DP-1, DP-2 0:F
EEEwnict A FFD BTEAMNRBHLE:. 2ofBicYy /5
2535 (B *H B3I 1x10-4¢Ci/em?)*H itk b AEEEREL L.

6.18

LB 0 BF

YTy VTR

PO O S TR, BV-14 oBEEsr (U, Pu) MTFHD
1B, ERBROERDIELE T30 TERE2HELLEC S,
Y ve=2—-RNEFICER (18 0.4mR/hr) LTz £CTYH
VTN T BEY—R LIt ECABTY A=k No. 1T »#A 7T
L OWHHT (3 300cc) LTREMNFERELL. (FYmEbt 0.1 m?)

51 R

302, 304

UO:; BB b, EHERETREZ v 7%l UO: 215 54,
zhlfoscaic U0 BRERASHI-OT, KREBEOHEHLHE
NRTNB S BICEOBRAZR S hE.

7.20

vl =
ik rE

EIRFEGME L&A, FE24T, iky ' E3 sFirda
BRI

"

s

B

B

Ry 7FE

EC

EEM IRl WV-5 X DFEHK 3.5m® #BIkKiEsR LS5 i
HABER LS5 LA LRy tO v R B ERLEDT
27 OREMEREIN. K34 =VIBR) 227 VvREOTEH
EMEEENR (6M, Pu 0.8 mg/g, 1 0.5mCi/f) #HBLTRITNHOD
G, BEy FHEHRY AT LS-6 4 ¥/~ LERBEDDEY
TEANAALIELILCAHBRE 2— o N20g) HFHHLTHE.
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13

FRSLICHERORR

B O#Eld x| B B

L &

T % By bF = vot—
Smrem

B 15m rem

#wi sy

F—PRKhCRETREER N TF
¥ Y ANVEOEN FVERDGE, 65k
TREEENCEV M B THh2DT
58, WohORECHEETEICH
WREFRE Tt Lick 3.

&t o — e CET v DR
e, ERREAEEL, HEE
D7 a2y F ORGIKIFEE L.
A, SBERIRBELIT. '

F.P 7 Max.

5.8 X 10%dpm/100 cm?

PRHEAERA 5 4 2 ORI & b st
R L7

BEbitRERICE Y EEEDSHhE
KUCERIGYARTE U fo 858 &
NEh ot Bt KURELRE
L., B, ~4 7% fix F& (Max
3X10%pm) TRy FTHIEL I &
RERO—BERBELARLETNES
B L=

SH 23.1mrem/13 week
53.2 “”
33.3 ”
80.0 ”
(H&Kﬁ?%ﬁﬁﬁ)
ZHICRLCTH 3.

nwiRAP
21921990

DV-5 & DV-6 Ofthseicis
INTNE D oTcleddic, EkbHl
L.

FEOERE L o 2 b iKY
U, REHBELT &4 o7 AR
BREL LI DTRBEETFIT 7.
REOERITIETHRBRY LA,

59Co 73 Max,

8x10%dpm/100 cra?

FFD R4l ic B RS 2Kk
THELEBICZOENRE LD
EBbh 3.

BEbicz0REHESFIcHEL, B
BT ot Z OXEERHEWEDITic
(AP A

H 39.3m rem/13 week
39.2 ”
59,7 ”
48,5 ”
41.2 ”
(ﬁé‘i@cﬁﬁ"éﬁﬁi))
chic|gLTda.

<P AR
5 5 R W

Wifigt No.58, No.228 L7 & m+
v PEORBZBDIBHICL 3.

EHbic, @ ~rTFv M EDEL
@ Fid PO v~ 2850 mm ¥
THT, @ WHEE No. 228 oo
£A Y77 505H0EDMMORE T
SERBHMIEE - . EEE0L
FEY BH BARK) REDOA
Wlpofetd, RENEETTIL 7.

F.P )73 ##E 150 mR/hr

Pu

ITY 7NN TORBEREM TS
Y J.‘. 3 %@%ﬁbﬂﬂ‘ﬁ’@&i -7
eHic, EBl#EOMEHATED
DI T DBEBREEE Ui,

KO == — b B,
NUVTFORy bckE - felinikx
&Y, BRLi EESE, Bives
TN D RS TR L /2.

ERITIT 4 E D, 145 5mR
(B b For—2) oPgsa,
ThDE DEIRIZIE D 5 72,

SSZI_,BSN‘b K
239Np

AN Max.
8. 7% 103%dpm/100 cm?

TR
2. 2% 10%dpm/100 cm?

BEEARICA-BREL b Hd &
B 72,

BAICKDW TS o e == r—
2B DA BERIIRIAFTE
-7, TORREEEEDI T
fo. EREFBOREBLRIZN D, o7

2% 102~
6 10°dpm/100 cm?

235U EE
238U

FE, €Bv 7 ok Libd
IEASTEREP I EEIR b th L ok
CeiEh#Ebi. €iky VETY S
YEBEHE TR LI & ST L
AtTD.

EbHIRBERETE o/, OREE
BRI T -7z,

F.P R 7
Pu 73

Max. (7)

1. 3% 10%dpm/100 cm?
a

35dpm/100 cm?

RVYFEY A

0.6 mR/hr

IT— R~V RARERFR, Bk
LV IARADAN—~IHE (COHSD
ERBII AT v 4 BelERE) 50
Bick - THEELREENBH L. %
TEMLERT A OFER, BERY 7
D—FIERIATO G EERDD
THER & EUG L fo 708,

R TENIEK, ¥—2EEEA
L7 2a—L0REEBEA . 208
BRPL TN R 0%, Ry 7 (2
Ty LrAl) OFMEETE . T
OfERICIIBEE (REFRSE, 74
Tx—RwRAJ%E) 2EALTHEE »
ol 2HEOBOBKNTBEROE 2N
H-7-DT, P HIRREE R T -
oo TORR2EZED BZr—5Nb ¢
2RI LT 6xX10-2m rem/{&R&ET
Eﬁfc.
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10 8 7 IRR-2 FELRB|IBE I ERBERTE 7~ VIR I THRES SIMEE & + X 7 Ickihd
. 6@¥%ﬁuat.%mﬁﬁﬁﬁ%&ﬁbt&caﬁ%ﬁﬁﬁgn
7. #7 80 m?
11| 828 |V D G|55MeV WEBIE | 10CiAD LY Foa - Torumd b ) F Y AEA—TViCTR
| R E—5y b E TEEE, u—2Y—EY FOHMOD/ Y+ VRT3 BRI b
H- T U7 U ABEL B (R Y FHM O/E BB 04Ci/emd chamber,
b FYAe= 2 —3RRIER 1X1026Ci/em?) 2 & OIELE PR
BAEEUKk. UBEERERK2ATH -1
2] 9.19 JPDR v E| AR | ENRBO7IYVELD L5m FECOFEENS—F 297
(BRBED—FHE) T2 DFBINSERETT o1& C Ak
Bt 10 SBICEEBOL 2 b 2= — D (3x10-84Ci/cm?) 2|
FUlc. BEbicfededit UL 4 L OBRRE LTI - /.
18] 1028 |y 78757740 | B B Wby vARERD, €BU5Y 12.5g SREORKLEYET
wroRes YFNVIEAN, BRIFT T00~800°C CHEMBL T L&, 2R
TYTNERTeVDBRBLUERMNER L. 20&ESERICIITE
WARBRREERL SN TV L LABNEEICEBREL 7275, 5
ELXUBLREEDL 5.
4| 11. 6 JRR-3 pial Z|F 3| RS XCEKEEE OISRIERETI o 1218, fEREHA
FZ7ybe=2—TRIELIECH, NSEHrOHBELMEHIA
15 1fm BIBTEM | 841.32 |F  Z| AYF7ybe=s—THOBLOBRES 15, BEZOWE
343 - 314 B L I & A BN S .
346 . 347
348
BRI T
16 11.14 JRR-3 F 2 F 3 mﬂmﬂm#+z&%mwTME%ﬂmﬁﬁéﬁﬁﬁwﬂmfﬁm
STWVedE, Fv 2702 0— v REFEHEE OMEICE em ORI
BHY, TCHS FP FARTWHLL. BB EANRLE R
7DETIT EMMRSD, £ChHod FP HF2RMEH L.
171 12,10 | RIMZ H 305 B &) RIHERIBERICRHLTOIE8KE OB 2~3cc 2t
BBLT, KBXUMEES 1 L0571
18| 1216 |F1HEH 307 B B MYva-TIvEAMEERED ACEIEEhOEANERLT

BELK FBRE (1£) ZELSRBNCGRBLA-%, BEXRL
SMEBEONF AR IIERICHEL .
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8Co 173 Max, ERALE: R 204 vaT7—58 | BEbic, BEANECERTEL
1.75x105dpm/100cm? | f++ R 7 THY, *+R 7 HEICH Hic, BERRKBEWERLT, A}
K] BLTOBELHIMEOH UAN | L. BABEEFI, Z0REE
3.3x10%dpm/100cm® | BHCIRE L, X OICfEREICLDEY | SEDITFICHE - 1o

WAL 1.

3H K K |15 1mrem/13 week o—2 Y —RYFOHBOD, ey F Ry FHEDE LY, £85BEL,

K K |11.0mrem/13 week YDWEHDIDELEREBEDL, £ | BESTHIOEE T, 0=
RETHLTORE | ELTRAKE > THEPAER L 7. BEZe2TIN, Ry FEBICANRTE
HThiCRLTH 3 . DOHDEZFER 2 v 7 HOHEH L.
BEHicfEE® R, NPHERELTT

-7,
%Co,%Co| T K |MWicHLT FEEOERBHBEMELLIDE | BHHCSEEREETT -0 bR
<43 m rem/13 week KB E U BERBLRL-. BIERICTRERORIEL, GMA
i3 | 2FCHLT EBRTHRAS AT WERCKRI© &
<4mrem/1 ife . EOBRATRTRBE LT 7.

EEUT

sarJ B 500~-1000 dpm/100 cm? TYFNVCHAULHENMRICE | BbHicENEHfdT3 L &biz, B
. 200 dpm/100 cm? PEIEDOENTHERLLDOLIER | REOBLREETE 7. KB &
SEEXS | 100~2500dpm/100em? | H 3. B RERIBRE S NI D -2,
W | 5 10°~10pm/ 100 o B (o) B
A BRIBIME NI o T, EERD
ERRES X U EREE 2T -7
%, BEETIROVEIEEMEGDI T L

7.

FP Max, R RS E RSB T VKRS | EbICERRICI AR AT,
BB E| 2x10%Wpm/100cm® | Hudsk L. ZOHERAEMSICE 5T | FEARIC O W TERRE 2 T -
SiMm=EER | 2x10dpm/100em? | fEAL 7= fo. ZORBHAITIN - - ERSEmE
FFDgk 1x104dpm/100 cm? HEPITIRI . COEECrERE
STER | 1.5x104dpm/100 cm? DABHIRZL - Ic.

RI #t 8x104dpm/100 cm?
azp BE Max. B A P v EFRHBELRLTO D B LA AT, 3 R
53 1x10°dpm/100 cm? ZHOTIRBMOBNL, KEBREIE | OWESE, BTAREBERESTE
¥ fo. ZOEREHIE >THAR LK. | -7, ZOBRBEETE - - SREE
3x10*dpm/100 cm? HUEBPITF LR 5 /2.
RI # { Max
10%dpm/100 cm?
FP 72 & | 8.5x105x«Ci/cm? HEEMEEREORMTRELAL | fEEE0NBHIERE D L UHIgN
(135Xe) FETTE . TOBRICHERE» | HETR -850, MEET s8R
50 FP TEK, He #BERLEKE | Kok, d+ 27 LT 509135
et U, HUA FopiERdoszzfikicon
TIREXFERLE UL 5 T4a0E
TR EELL

4Cu F | 1x10°dpm RIfE (Cu) D3y 7 OFER | EHOHKEED2 v 2 2HALTHERR
RI # | 4x10%dpm frc kO RI IFHOSRE L7 BRI 0. BEEBEEMC ST,
HEBAK | 1xX10%pm BROKICHEERELTE - &8,

i3] R AR L A I~ - I [ T

THBREEETIOVEREEL T & -

wtTh | & E§ & | Max. S B BELHCBBOEREN R Y FEEE
98 dpm /100 cm? WU, 25H U TEEERE

" Gric#iE L, ZEEHB L UEEER

EERSE | 150 dpm/100 cm? BEZTE -1, ZOHE, 25

38 o7 EECEIREE, FASImK
Db o tt-DicKkBEL 78, HEw
BATH - 8ERRBHEIALL -
. EEEERCEIRDOTCOEER
ik L=




15 ARy BEZLEBERNOoEN JAERI 5021
& ® E B B o
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5 B B = B =

19 1227 |PuBrE s 108 B B KSo—FHusrz THEAEK S o —7 #3s#rhie, Fo 7 20
HOCHRBLTS -7- E=— AT h%E S CHRRBBELRL -

20| 19694 |Pu 4k  BF 106 = H B B VSV, O EHRE 710 - TR K » 7 2T O FR5Yes

2. 6 H.

21 2.14 JRR-3 WHBEE(F %] ERK7 -z FERMT e T FP ic X 3 2e& it
FEL /.

22 33 & B EowAIEF 7 BESEERMRIIC R, FHRE 24, HERE 2EBEBLOE
REFVEMETIT o /2. FRLEFS AF 15 Xoahicifmss
U7z SAZECHS LWl & €5 1 kb S BaHERE R C ENRTHE,
TR &2/ L /-,

23 314 BABEW| R v FE|E o EREEN 1 ABEROEmICS D, LRk t@lv=—o, v~
PEZBLUTOA. 3H 14 HoEHR § YTHEELDE T T

24 315 'k A HiA BH A|F BREBAENICE O THREEEEDAR () MBI ERL
X3ELTH+Fo PoMEABE S THIELELRL -,

25 3.20 JRR-3 BRI | FFD HBs550BEABURBEDT 5~ LHMEZ

26 3.20 JRR-3 B B3| BERENETE~BEDICRIEfEIC L Vi 204 DEENBEELE
He

27 8.25 |BEEMILEL | 4#v7 No.6|% | 3HA 238k 9 JRR-3 BKHIE 0 (LEMEhic, BkicTh
RUTE Y73k 2 b ARE A —re— LT&KLER

28 3.31 JPDR %5 | JPDR BAZEOZEKTE, EEBOFOFBYSs HFM Gl 1
o BBiRED7 ve—=x, $ticiEds] FROfEEdCEBR LAY
DEHPAL 2.




JAERI 5021

12 %2 £ % 2B

7

FRBUrvgERoRR

CE . H n iz
B O®E|d | B N B
239py )73 3x%10%dpm/100 cm? Fo—FH#y 7 20HO00c=— RicE bk =— 5% RD v =—
MNEVEFVMOBERBCBA OO » | #BIcANS L Ebir, BBOCES:
gt o R L7 KEEEHcil~X+ 75—
FEHECY — v L, % CELE
(TREA4H) ZosHal i,
| TEEE (28) oFREX02R0
VERERREATE -5, LThd
ERRBshiTh - 1-.
2Py )73 300 dpm/100 cm?® | Fe—-Fowz BARME RV I F—FTy—
I il S wl, Bl TOMOELSBEE
A OBEETRY, Fu—7%35n
o L.
FP(*Ce,| BtkE & | T2 TANE—T VL2 P AFL-F SARERELEEEbBRYE L TRREE
103R g 957, OB &5 8xX10dpm/5em? | A MAFERBMLASDLEDNS. | LTI -7 4BOMEE LTH,
%Nb) B4, COBOIEEETIR_CRS R+ =
F1g 6.8x1072uCi RyEFRALZT 54 v 2~ %5
® FacticlLi.
1 105dpm/100 cm?
WiCs | HEgAB | KR . BEEEPERIT I 5 A DO Hilhds ERAIC LV ERF 297 %25
LUK | Max 10-3uCi/cm? BEULELEL-. o, BEEEEEHICGEN D Z0%
3E#g 10~44Ci/cm? ZEPHCER, (EEHOFROBEI
BEAITHREL, FRETHBL:. X
72t 5 v 7 DEROBRELTE 1.
RIS T 10 m rem B TR
yDThHS.
HiCe )73 4x10*dpm/100 cm?® RYFENHDT T YIDDI D, RIREHFCELELTAERZED
+44Pr VABLCEEABLAS 7 PAK | RELEES ST r=— Va2 5K L
Ry FP 0, RAOKF R EEEHNE | 1= ERERFR <RI EMHT 10D
e N 2 TBALL.
4TPm 173 RI 82 50 xCi 2E WEHEENERT T+ TATHRE | FEHOXKABRELAER. 1580
LEDELTH+FAPOBRHIEDS | LREICHERSS DL .
THELEREL-. PRI DR AT 5.
#Rb &2 & | &£z b 1x10"7xCi/cm® HEFT0 0y ¥ IR DFER EHEKOBRH D ZTEVWERE O
1ECg #HZ 4.5%10-5uCi/cm? rLFEED .
g
max, 16mR
AR
SH&LT<bmrem
Co )73 2.4x10% xCi/cm? EMEIC X b & ¥ 2 EDRK XKk, BREEL & 20BN
5 kK v —# TR LK
0Cq 73 1x10-5u4Ci/cm3 B, JRR-3, IT¥Ro#RATS | »NFa—-sh—CEHETRELKE
0. 4m? T2 v 2REL EEFEKLL. Y Y~
WCs | &R, #t | 1x10-%uCi/cm? FRETHE BREZBAT, FRERL, BX
69Co ZRI~TERICELT, BRYES
805y 50y k@EL .

HCe-14Pr




18

EERIC BT 2 EERBFHE O HA, Rl kEOH -, M FULBIRBO =2 Y AR ZED,

JAERI 5021

1.3 BRAOHHARER

Radiation Monitoring in Nuclear Facilities

As the amount of radioactivity handled and operational time of large facilities
increased, it has been one of the most important duties for the area health physi-
cists to make the assessment of safety in the work under the high radiation fields
and to make radiation monitoring to control the personnel exposure below planned
doses.

The special radiation monitoring in each controlled area, except for the routine
work, was as follows.

(1) Based on the hazard analysis on tritium-handling at the 5. 5MeV V.D. G,,
the monitoring equipments for tritium gas including a stack monitor were estab-
lished.

(2) At the Hot Laboratory, radiation monitoring associated with both the
inspection of failed fuels irradiated in the JRR-3 and the monitoring of the irra-
diated fuels in the JAPCO was carried out extensively, with the measurement of
dispersion factor of fission producis.

(3) Radiation monitoring under high radiation fields was carried out exten-
sively for the work such as a) the recovery and maintenance of the lower plugs
for the reactor core at the JRR-2, b) the maintenance work for the primary
system at the JRR-3, where the fuel rupture occurred during the year, and c) the

inspection of the reactor vessel of the JPDR. However, the radiation exposure
of the personnel was controlled within the planned doses.

(4) The radiation monitoring associated with the fuel reprocessing experi-
ment at the Test Plant was carried out successfully. The data useful for estimating
the release of fission products in the operation of fuel reprocessing were obtained.
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Fig. 1-3 Radiation level in the JRR-3’s cooling machine
room
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Auditorium

Dining hall

7 Administrative buildings
Office and of the co - op union
Rest room

Main gate guard - room
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Substation

18, 19 Utility facilities
South gate guard - room
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Technical library

Weather observation tower
Meteorological observatory
Chemical engineering and mechanid -
cal research building
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Experimental facilities building
Reactor research building
Computing center

Van de Graaff building(5.5MeV)
Van de Graaff building(2MeV)
Machine shop building

36, 37 Warehoses

39 Chemical storage
Ceramics laboratory building
Metallurgical research building
Material testing building
Irradiation research building
Co - 60 irradiation building
LINAC building

JRR -1 building building

Hot laboratorv building
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Combustible warehouse
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Fuel storage

Utility facilities
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D The controlled area : Second class®
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TABLE 1-12 Typical air contamination in controlled areas.
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Fig. 1-4 Unusual contamination occurrence during last
five years
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TABLE 1-13 Radioactive dusts exhausted from each facility

(from April 1968 to March 1969)
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BFoge I BEOCEMD 4.3x10712 2.8x10-15 3.7 3y
B I g (FERD 9.5x10712 4.1x10-15 1.2%10 82p
BF & I # CGE@) 1.8x10°1 8.8x10™M 2.3%10 1], e2p;
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£ 5 I oy 7 B 1.7x10°13 2.1:x10°Y 9.5x10-3
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TABLE 1-14 Radioactive gases exhausted from each

facility (from April 1968 to March 1969)
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Fig- 1-5 Total activity and total volume discharged
from the retention tank installed in each facility
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TABLE 1-15 Total amounts, maximum concentration and average concentration of liquid waste discharged
from each facility (From April 1968 to March 1969)

BB mkmp |smwome| B HRE (nc) B W ® @) [gpriane
B~ | (Cilem) | (Ciemy) | — ik | MABMA | — @k InFmiEm A (mCi)
1B E B | 1.8x107° 8.5X105 4.0%x10t 1.9%10 8.5x 10 1.4x 102 1.9x10
03 B M| 1510 | 1.8x10 4.1x10" | 22 8.4x10 6.1x10 2.6
& % W | 3.0x10 3.0x108 2.7x10 0 9.2x10 0 2.7x10!
N 5.8x10-3 3.2x10°5 1.0x10-2 1.2x10-! 2.0 2.0 1.3x10!
IRR-1 1.0x107° | 6.1x107 2.7x107 | 0 4.4x10 0 2.7x107
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kow b5 K| 6.7x10% | 4.2x10- 0 1.6x10° 0 3. 9% 102 1.6x10°
Bl B B = | 5.6x10°¢ 4.8x10-6 5.3x 10~ 0 1.1x10 0 5.3x10-2
RI 8 # | 7.0x10°2 4.9x10-3 3.6x10-2 1.8x 103 6.6 3.6x102 1.8x10°
RPN 5. 3><10:‘i 1.6 10:6 5. 3><10:l 0 3 4102 0 5.3x10!
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B £ B | 16x10 1.2x1076 7.7x10°2 0 6.5 0 7.7x10-3
BEEY NG 1.6x10-2 1.6x1075 1.5x10 1. 6% 102 1. 1x10¢ 1. 8x 102 1.8x10?
oY kg 41x10° 2,2x1076 8.8x 10~ 0 4.0x10? 0 8.8x10!
FCA 5.0%1076 3.5x10-6 7.8% 102 0 2.2x10 0 7.8x10"2
TCA 3,1x10¢ 3.1%10-6 6.2x10-2 0 2.0x10 0 6.2x10-2
JPDR 5.8% 10~ 2.7x10°5 1. 1x102 7.3x10-! 4,1x10° 1.3x10 1. 1x10¢

. 3 1.9% 102 4.8x104 2.7x104 1. 7x 108 4.8 104
*EERR K
*2 24Na

(5) BFFZELEHKFoOmsEnE

1968 4 B HIENTRATICH 1) 3 MKEES © RI 83,
—MHkEhib o 0.2Ci @4 90, BEEYNE
B SNtc b o 48 Ci (Hi4ERF 49Ci), 43+ 48Ci T
BT ERE R TS - 72, C @ 48Ci D KBS
%@MG)H,%ﬁ%ﬂﬂ%«%&éht]H@z%ﬁ
m%m¢®3H?$b,cnuﬁﬁ&&ﬁbﬁﬂ%%b
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TR U7 *H Z2—fkk Lz tick D N R A R
ALt THS.
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1L.6Ci (Ai4EBE 0.58Ci), PRI HF 0.67Ci (4R
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188, Fig. 1-5 ([CEBE ORI SHEH Shi- RI
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DHABGEER, Bl RIBHSEH L b0 TH
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filter as a function of time after stopping ventilation
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TABLE 1-16 Concentration of fission products in air during the cutting of irradiated fuel

Concentration of airborne FP in the location (x#Cijcm?)
Fuels Cutting
Cave Before exhaust filter Stack*
JRR-3’s ordinary 10-9~10-8 10-10~.10-9 10~B3~.10-12
with ignition 1x1077 2x10-8 6x10-12
JAPCO’s 10-7~10-6 10-8~.10-7 2x10-1

* Daily average concentration

TABLE 1-17 Dispersion factor of FP during the cutting of irradiated fuel

Fuels 857 +_95Nb 103, 106Ryy 11, 440 1255 1310 11y L0 4_M0] 4
JRR-3s 7x10-4 2.1x104 1.2x1078 3.0x10-2 1.2x10"3 - 4.8x10™¢
JAPCO’s 4,4x10"3 7.6x10°4 6.0x10°% 2.1x10-8 1.2x10-2 4,.4x1073 2.4x10™*
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Period of fuel dissolution pro:ess(hr)
Fig. 1-10 Release of B3] (HR-3-2)
TABLE 1-19 Release of 1311
Burn up Inventory Released activity| Released fraction| Daily average con-
Run No. (MWD/T) (mCi) (mCi) (%) centration(uCifem?)] ~ Remarks
HR-2-4 289 18.4 0.67 3.6 1.7x10°° ig:’sgi"g to vapor
HR-2-5 580 37.1 0. 67 1.8 1.7>10"° ”
HR-2-6 867 43.3 0.52 1.2 1.4%10°° 3%’,22 ging to liquid
HR-3-2 560 790 14 1.8 3. 7x10-° §g‘;§§i‘lg to vapor
HR-3-3 600 740 42 5.7 1.1x108 § arging to liquid
HR-3-4 650 750 43 | 5.7 1. 1% 10-8 "

1. One batch: 50 kg
2. Collection efficiency of charcoal impregnated filter for I is 70%
3. Daily average concentration is measured at stack-I

$3M p5 2.2M IKHIRL, ZXETAA THEEL
fo. TORETH 20% DiginH 5. HREHFORE
KEDAeKRBED 70% LlEdBihshanid, BRE
BEAT L3V RO ENFEHEL TRTRTPT |

actickabosLBhbhs.
BRIBICEOCMBOBETIELLY, Pri=v sk

BIRboavHED1BHLY O KBEIR, HERREC
BEAERBET—EIATELS LA

oy FORBEBIU HEESLS TABEI-I? TR L
R EIS Y, F25 0083y FETELIUES

O ENEOBMIC OV TIRBHTTHY, BEBRETETO

EHEWBHDES.
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TABLE 1-20 Release of #Kr
R | B | ey | e T coemaon ety
dissolution dissolution (#Cifem?)
HR-1-1 370 7.2 1.3%x10-3 8.3 8.2x10-5 2.2x10°%
2 420 9.5 2.6x1073 10.0 8.5x10-5 2.6x10°5
HR-2-1 520 11.5 3.3x103 11.9 9.6x10°5 3.1x107%
2 560 12.8 3.7x1073 12.7 1.1x10°% 3.3x10°5
3 570 12.8 4.8x1073 13.2 1.2x10-4 3.4x10°5
4 289 1.9x10°2 6.5 6.3x10°° 1.7x10-%
5 580 38.3 5.3x10°% 12.7 1.3x10 2.3%x10-%
6 867 7.6x1073 18.7 1.6x104 4.9%x10-5
HR-3-1 590 12.4 5.3%10-3 16.7 1.3x10-4 4.4%10°5
2 560 12.5 5.3x10™3 15.2 1.1x104 4.0x10-%
3 600 13.2 5.7x1072 16.7 1.6x104 4.4%1075
4 650 14.4 5.3%x1073 18.0 1.9x10* 4. 7x10°%
1. One batch: 50 kg
2. Concentration is measured at stack-I
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Fig. 1-13 Radiation level while repair of JRR-2 lower
plug
Nov. '68
Cooling time: 4 months
unit: mR/hr
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Fig. 1-14 Radiation level above reactor core while repair
of JRR-2's lower plug
Nov. 68
Cooling time: 4 month
unit: mR/hr
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Fig. 1-15 Distribution of dose equivalent measured with
film badge during repair work of JRR-2 (Aug. 68~
Jan. ’69)
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TABLE 1-21 Comparison of present and past remodeling
of the radiation monitors installed in JRR-2
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Zz oh 50, WEANBBREERINCRIONTSH S
7o, HREEBTENEZLI.

(3) JRR-2 BEBHED v HTVTE=Z LM

MEBmEABELL.

vy yve=423, JRR-2 2E{fhoiERnNick
NWTRESHGEERESTELTBY, ZTOXEESKRE
WS EEERTEM T A &iT L.

TABLE 1-22 It E =2 DA TT. Thold
BAEBRBDTH - T, B UDIKERHEL—LRERS
ncnz. Lhrl, £X2,30MEAREZELTHA.

b) Hv7Y rI/EEOREM

KOY 7Y v IEEEREm L.

1) FEROY 7Y v IEE

TABLE 1-22 Characteristics of radiation monitors in JRR-2

Name of monitors Calibration constant Minimum detectable concentration

6. 9x 10-% #Ci/cm?
3. 5% 106 #Ci/cm?
4.3%x 107 xCijem®

2. 3x10-¢ ¢Cifcm?/cps
2. 3x 1075 pCi/cm3/cps
9. 6 X 1077 yCifcm?/cps

Water monitor A
Water monitor B
Stack gas monitor

Stack dust monitor 6. 3%** 2/t*x 10~ uCifcm?
Irradiated gas monitor 9, 6 10-7 uCifcm3/cps 3. 0% 10-¢ uCi/cm?
y-area monitor 0.5~1.4

Neutron area monitor 1. 2~1. 7 nfem?+sec/cps

* Sampling time (hr) ** Counting efficiency
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Fig. 1-16 Data for storage of the spent fuels in JRR-2

(A): Number of spent fuels stored in SF pool.

(B): Radioactive concentration in SF pool water (¢Ci/fcm3)
(C): Accumulate number of supplied fuel in reactor

(D): Integrated reactor power (MWD)
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Fig. 1-17 Shipping route of JRR-2 spent fuels

- Sea transportation

Name of shipping company ; Showakaiun, Nikeimaru (10, 070 ton.)

Sea route; North Pacific Ocean

Shipping distance ; about 4, 250 mile

Shipping time; about 290 hour

Average speed ; about 15k not per hour
+ U.S. inland transportation

Forwarder; Garrett Ferightline, trailer (40,000 pound)

Shipping distance ; about 780 mile

Shipping time; about 20 hour

Average speed ; about 50 mill per hour

EAME LRI ARERLD, BROHZEHEEFD
FrioEFoMHER CEMTHECEINL. Ly
LEREEMEARALOBL &3 1A 40,000 R ¥ Fo b
L—35 15/ 2BD AR (920,000 R F/1HE) =%
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LHETOREIETh TSN, T&LUTHFE A,
BELEOEIOHTEERDLHICES.
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125 A.
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RBREFOBIICETVELEMEREIET/Ia-X
ToZ7ENTLB3b0EEbNE0, ThoDBEICD
WTHARFHEZSTOSEAKREMEARESENS
BATRAZVOBEMNBINTVS. Tl HE»HERH
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TABLE 1-23 Surface contamination levels of JRR-2 shipping casks

1st Shipment 2nd Shipment 3rd Shipment 4th Shipment 5th Shipment
Smear point
Cask No. 1iCask No. 2(Cask No. 1|Cask No. 2|Cask No. 1Cask No. 2Cask No. 1iCask No. 2[Cask No. 1|Cask No. 2
1 <200 <200 1, 100 2, 400 <200 <200 <200 <200 <200 <200
2 <200 <200 — — — _ — — ” ”
3 — — 5, 300 4, 000 <200 <200 <200 <200 o ”
4 5,700 2,400 | 5,100 2, 800 " p " ” " ”
5 1, 300 680 6, 300 3, 000 o 330 ” ” ” ”
6 — — 3,100 5, 800 ” <200 ” ”
7 3, 800 1, 600 2,700 7,200 ” ” “ ” <200 <200
8 1,000 1, 100 4,800 4, 800 ” ” ” ” " ”
9 — — 3,400 1, 800 ” ” ” ”
10 and — 2,000 8. 700 ” ” ” ” < 2060 <200
11 — — 730 2,100 ” ” —_— —
12 <200 <200 | <200 <200 280 340 - — <200 | <200
13 —_ _ — — <200 <200 — — — -
14 . - —_ — ” ” <200 410 d —_
Beard of ship — — - — ” ” '/ <200 <200 <200
Caver of Cask - — — — ” ” — — — —

unit: dpm/100 ¢m?

/f;ij
Fig. 1-19 Smear point of cask

F o2t
SEbikEENn 5 JRR-2 FERBREERICOOTIE
REBGHBv—F LS NERB M MOBBEEIZ R E-T

VWEH, DWHRKBEICREUEREDDRBRT B hHnE
BORETH 3. (FEm A

(4) JRR-3 MRElmmiAlCff S st

JRR-3 itV THMBBEM BN IcRE S hitoik
19684F4 H 4 B (BM4A2EF 1344 7 0) ThHaH,
D% 1968 £ 10 Alc2A&, A4 11 Bit34Ak, ZLT
1965 £ 1 Bic 1 AR ENTV A, & 2 ORiEsEz,
BRESHAEHBRICHBB LRI THS. 200
AT IS - 1o 53y 60 KD BRBIDS TR S h .

MEBEORKE, v5 YRUZOESEERY OIF
FP Lugd3) BEAKPicBAL, £hicdghic FP
D Xe, Kr BLUZ 0 HBIERMMEREIT > T He i
REFEY Ltc. BARB L He Zthod FP Hiipgsn
BBZCHREBINTOIEBYRICER L hRRN
IR R, Z OB v RS RHRER M A
NTHMENCE 1L o7, EARIRMRIERE L DIBe
D& i He Zo—inhBiBokiEE 3 -T, cem b
He MmHR LI L EH 20— MIcEKRB RRLLE
HICFEANEENHEYRT . UTFTFRERGSRO «¥v5REt
RUERRELBRBIUFEABASOEERAEICB N
THRONIERABRES 5.

TABLE 1-24 TIIMABIBHARBRE S il dh - ok
e = 2 OEREZRL, & kY 5 onBREg
Bt s EROBMIRE = 2 O REZHFRRL
fo. THODERD SMENEOREENE L HEICED
NI EBERE © BRER O M HEERE, B LU
F.F.D. 2T, $MBBREAOLTLOBRHED LRET
H5.

BIBEZBXIUFFD SR0ERhBREES -
Ae50R3FREROATHY, MERDIBABBEA
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TABLE 1-24 Variation of exposure rate and FP concentrations in JRR-3 reactor room related to fuel failure

WHBEOE®R — 5 — lgi‘mﬁﬁﬁsglﬂ
) -, | 196853 | 19684E10] | 196845 1 | 19604 T
= = s &\ g2Z) 77 2o+ fog o g A w0 g w o= RERRE
. B I0MW i | 10MW I | ki | 10MW B | 10 MW % O fE
2 LA SRR 45X10° | 8x10° | 8x1077 |  9x10-8 |  gx10-s 4x10-5
. 3 . - . _ | B
GRpBER E masE <vars] a0e | ares sx10 | 2x10® (Bl e [ o
£Cijmy) [R ¥ B BE <2x1070| <2x1079| <2x10-| «2x10-10] <«2x1p-10
E(lq;ﬁ%%iﬁ]ﬁ B 2 2 8<5.0x1079 /<5 0x10-1 <5 0% 10-10 <5.0%x10719|<5 0x10-10
«Cifml) B EH BB E 500 0 8x107 | axior | BEE
2 wm g RWAREEAO <02 10 50 100~2003% 45%  3He K
By ) = (MBR <02 <0.2 <0.2 <0.2 <0.2
(mR/br) o pp e <0.2 <0.2 <0.2 8 <0.2
e EgF.F.Dg EF| <0.1 0.5 2 15 3
($—mA ) |- BUEA| 19685 4 /§ | 1068ZE10/ | 196965 1] 1960422 A
(mR/hr) @ggi‘ggﬁ 150 16H 14H 1217 M
7}27 G A max 300 max 600 |max1.8R/hr max 2R/hr s

TABLE 1-25 Personnel exposure dose due to the inspection of JPDR pressure vessel

Unit: mrem

Inspection method & group Ng“;g:;ogfw‘f?ﬁ;zrs Preparatory work Inspecting work Recovering work
Number of workers // 26 e
Personnel Max. dose y 200 T
Resistance probe] Mean dose 7 64 // o
& borescope Number of workers — 4 -~
Visitor A Mazx. dose 230
Mean dose e 130 _
Number of workers 5 5 -
Colour check Max. dose 50 80
Mean dose 36 54 B}
_~
Number of workers 9 9 11
Personnel Mazx. dose 560 460 290
Mean dose 170 210 100
Number of workers 13 7 12
Ultrasonic Visitor B Max. dose 480 ’ 760
Testing Mean dose 180 /1,/ 260
Number of workers 12 B / 22
Visitor C Mazx. dose 330 P 190
Mean dose 110 - 33
= 710 -
G.E Inspector | Dose . - B
Number of workers 9
Radiation monitoring group Mazx. dose 500
Mean dose 126
Number of workers 96
‘Whole Inspection Max. dose 950
Mean dose 180
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Fig. 1-19 Distribution of radiation level around circulation nozzle

Date: Aug. 14 ’68 (74 days after shut down)
Measuring instrument: Thermoluminescence dosimeter

Measuring point:
Unit: R/hr
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Reactor water is filled up the flange level
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Fig. 1-20 Quarterly dose in each group
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TABLE 1-27 JPDR personnel exposure record

Number of personnel exposed with .
Service | Reactor | No. of |_accumulated dose in each range Quarterly dose (m rem) Yearly dose (mrem)
. Maxi- Maxi-
year and | power |person- (m rem) [(m rem) | (m rem) Average of| |Average of|
period® | (MWD) | nel U:I()ilztect- 30<D [300<D 1,000 A\aerzge laccumula. | UE d dAverage accumﬁla- mum d
<800 <1,0000  <D| “% fred dose® |§EPOsedldose  log goge |SEPOSE
ose dose
1 0 80 72 8 0 0 3.0 30 50
1964 2 0 89 79 10 0 0 8.7 78 250 11 63 30
3| 107.6| 94 82 12 0 0 6.4 50 125 0
4 822.1 94 62 32 0 0 24.0 7 190
11 2,645.3 81 22 56 2 1 80 110 1,170
2 313.3 88 52 36 0 0 20 48 130 :
1965
3| 1,639.2 90 43 46 1 0 41 78 530 4 81 2, 060
41 1,830.1 90 55 35 0 0 28 71 . 280
1§ 1,414.0 85 40 43 2 0 38 71 340
1066 2 186.8 87 73 13 1 0 1 65 310 29 83 560
31 2,104.5 91 48 42 1 0 53 112 460
4 506. 3 91 70 21 0 0 15 64 140
1| 2,119.6 92 59 33 0 0 26 72 170
1967 2| 1,145.6 89 58 31 0 0 22 64 170 19 35 550
3 300.7 91 63 28 0 0 16 53 200
4 0 91 78 13 0 0 10 72 260
1( 1,082.6 89 39 49 1 0 46 82 510
2 0 102 81 16 5 0 37 180 880
1968 2 95|
3 0 101 70 31 0 0 20 64 290 8 85 0
4 0 59 73 26 0 0 11 41 140
1) Period: 1. Apr.~Jun. 2. Jul.~Sep. 3. Oct.~Dec. 4. Jan.~Mar.

2) Quarterly of personnel dose.
3) Average dose of personnel exposed to radiation.
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TABLE 1-26 D L HICHBIN TN S,

TABLE 1-27 [CEEEC & ICPIE B OIEEE %, Fig.
1-20 I 7w~ FRIOERGHEREZR L.
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Z0Th3.

10° 10%

I
/ ® Integrated reactor power
{ © Maximum dose

1

x Average of accumulated dose
; a Average dose

10? 10?

Koo X, x

T\
AN

o ° Jo*

i) 1 1 1
19'64 1965 1966 1967 1968
Year

Annual whole body dose of JPDR personnel

Dose { mrem)

Integrated reactor power of JPDR (MWD)

Fig. 1-21



42

o~

e Vinyl tube(11lmmg)

.
:> Wring with wire

ap eeﬂ—}:@. L

E?]*Connector(brass)

r \Wring with wire

e Lead cable

i |=—Vinyl tube (114" ¢)

Detector(Radcon Probe)

Shock absorber

&

it

| :::>Wring with wire

Lower plug(brass)

Fig. 1-22 Water-proof of radcon probe
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Fig. 1-23 Distribution of radiation levels along the in-

terface and the axis of the reacter pressure vessel of
JPDR
Date: June 7, ’68 (37 days after shutdown)
Measuring instrument: Radcon & Glass Dosimeter
Conditions: No fuvel assemblies
Reactor water is filled up to the flange level
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Fig. 1-24 Distribution of radiation levels along the in-
terface or the center of the reactor pressure vessel of
JPDR

Date: June 11, 68 (41 days after shutdown)
Measuring instrument: Radcon
Condition: No fuel assemblies
Reactor water is lowered down to the recircula-
tion nozzle
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Fig. 1-25 Radiation level in the reactor pool when re-
actor water was lowered down to the top of the chim-
ney (no fuel assemblies)

Date: June 8, ’68 (87 days after shutdown)

Measuring instrument: Ionization chamber survey
meter

Unit: mR/hr
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1.4 Ezaﬁm%ﬂuaucm%ﬁﬁw

fered to radiation-monitoring groups.

Maintenance of Monitors and Counting of Radioactive samples

All monitors and survey meters in JAERI were checked and calibrated every
four months, and many troubles due to the superannuation of instruments were
repaired promptly, so high operating rates of monitors (average 989) were attained.

The number of radioactive samples measured in the counting room in 1968
decreased by 209% than that in 1967, because some of the counting jobs were trans-

1.4.1 iF
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EBEOEEMAZ DAL, BIcEBEBET A ALD
KHoHTHRBA LA, E0SDIREERE=28icy
LTAAMEZ, & UTHELTRAERD, HRBRE
ORALTHD, FLOBROBRTH 7. ThdDC
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TEBBETHD, BREEV-72ES5THDIRORKRT
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YRS AYAN

DFCONDLANBEZEZ L GhEE S B0 &, BE
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FLDE=FFUCO VW T RARRERCEPE N T &
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TABLE 1-28 Number of survey meters calibrated
and repaired in 1968

Instrument Calibration Repair
GM survey meter 335 143
Ionization chamber
survey meter 2_32 8
Neutron survey meter 67 10
Q-ray survey meter 62 66
GM survey meter 101 31
(B-ray)
Scintillation survey meter
8 1
("v-ray)
Alarm meter 87 2
Pocket monitor 206 0
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DR RAE TABLE 1-30 |T/RT. BEHTIZ1 A 7.5 K

(T) ZANWELirFE— X7 B2 27 P LJIERE
DA, B FIWsHBEEE DM & Bl X OB Mk ik
SR U SE BRI RS OB E SUER % 21 L 7.
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TABLE 1-30 Operating rate of measuring instruments

Operating | Operating
[ E% 100% & LTEDLLEbDTH 25, v R Instrument time (hr) | rate (%)
7 b RlESE OB MFEH 100% Ak LTV 3 DREM gﬁmMCﬂ“msWMm 881 47.6
counter
BROKECbBAT S EBEORETH 5. e
N utomatic counting system
HERBORRBTFEFO B L LT, 2°¢x1"Nal (proportional counter) 679 36.6
TABLE 1-29 Number of samples measured in 1968 Gas flow counter 133 7.9
(@7 and 47) :
Gross counting ... Spectral analysis
C;—ray pB-ray a-ray y-ray a-ray spectrometer 147 7.9
6, 932 6, 957 68 2,831 Y-ray spectrometer 1,993 107.5
1.4.4 HHERERAHAZEOER
MEEICEIGEE, FNAOEERS#E=4, ~YF oOfMico%, chd>OEAREKE, SRR, &

7y FEZFE LS TIBEBREREHEREEOEHA
BB, KEEZBRVWRZBRERLSICED S
ABCRHILLB, ThOERBICRE L4 OB
KH LTREREZBCRY, MERERICKEL &3
MEH5icli. PTFIC19684E 4 Bns 196943 A E T

BRI OEREBEH L.

REFEE, FVvA—238 LU Pu - - BERERER
- BEUNBEBIRBIN TV IEREBOL —/vk
—VEEBL, ZORESHARNTES. ey v
IR POBEUSTHEL LT, SHRICTHRIhES
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Periodical inspection of radiation monitors

1968 . 1969
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TABLE 1-32 Periodical inspection of monitoring stations and posts

1968 1969

Month
Equipment 4 5 6 7

8 9 10 1 12 1 2 3

Radio carrier telephone “—— A
Telemeter data-logger - >
Monitor «—
On-site monitoring post «—>

Off-site monitoring post “——> >
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Fig. 1-26 Monthly frequency of obstacles of monitors
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Personnel Monitoring

Personnel monitoring for external radiation was carried out as in the preceding
year. No radiation worker received high external radiation dose and exceeded the
limited level. The statistics of the annual personnel exposures are given. The
average annual external dose increased from 34 to 57 mrem. It is 1.7 times
as high as the value of the preceding year. The maximum annual external dose
per person increased to 3,230 mrem from 750 mrem of the last year. The
number of the workers worn film rings for finger dose measurement was 838
this year, and the annual average partial exposure dose was 53 mrem.

Internal contamination of workers was routinely checked by urinalysis. Compared
with the preceding year, the number of the checked persons increased. But, for-
tunately, no significant contamination was found. By special monitoring following
minor incidents, however, it was found that 28 persons were internally con-
taminated, although the estimated doses of them were low. The maximum was
83 mrem for body tissue resulting from tritium. The whole body counting was
performed once a year for 42 selected personnel. No y-nuclide other than K
and fall out ¥'Cs was found in the personnel except two who were contami-
nated with a trace amount of 5!Cr and »¥7Cs, respectively. Also, with the counter
thyroidal iodine was checked on the request of the employees engaged in '3[ pro-
duction, but no I was detected in them. Other measurements with counter
discovered that 16 persons were contaminated following incidental intakes, but the
doses were extremely low.
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1968 FEEDEHMEERIT, FIEELIZEAEEDD
T, TABLEL-33 [&, T ANLNy Y, By bF oV
NWN=BIUT4va) Y FOEREAETRYT. =1z, TABLE
1-34 T 1968 EFED 7 4 v AsS y UfEFHE DERIFIRG
BOHMEERT. 25FEEEL LT, EEko~T:
KO WEMERE LI 2BWREZT I LB, ki

PEENERCHETINLC EERLT A, 196845
th 300 mrem P EOEIRES o k- fEEBIZ, EFFL
JUMBBELEBRREZ S Roh, dlEFRIc X
BHBREET, FLLTyX) S L2 BETH S,
TaBLE 1-35 FREROFEBWIRRBOKET AR LZd 0
THB. TABLE 1-36 T 1957 4E[F LIf% O Mt e ic
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TABLE 1-33 Number of supplied film badges, pocket chambers and film rings (1968)

T

Subject

o Personnel* Student Workers d Visitors Total Period**
Dosimeter =~ ™~ requeste
1747 196 18 408 2369 1
. 1739 159 18 381 2297 2
Film badge
1738 162 18 332 2250 3
1756 166 18 420 2360 4
2333 ! 243 0 747 3323 1
2241 f 43 0 799 3083 2
Pocket chamber***
ociet chamber 1767 0 0 437 2204 3
2233 174 0 352 2759 4
153 0 1} 37 190 1
Fil . 110 0 0 58 168 2
i xing 206 0 0 112 318 3
141 0 0 62 202 4
* Including researchers other than JAERL
** 1: April~June 1968, 2: July~Sep. 1968, 3: Oct.~Dec. 1968, 4: Jan.~Mar. 1969.
***  Total number of chambers used.
TABLE 1-34 Statistics of annual dose of JAERI personnel.
No. of Number of personnel with accumulated Average Maximum
. O {
Year e(:"sonnel dose in each range (m rem) | annual dose dose
P Undetectable| 20< D <100 {100< D < 3001300< D < 1000] 1000< D (mrem/year) (mrem/year)
1957 74 63 11 0 0 8 95
1958 243 195 41 5 2 0 13 600
1959 313 246 49 14 4 0 25 805
1960 488 254 195 31 8 1] 30 825
1961 674 241 331 77 24 1 62 1145
1962 775 344 361 54 15 1 4 1820
1963 942 519 360 48 15 0 30 915
1964 1036 657 243 107 25 4 44 1485
1965 1160 671 299 120 63 7 61 2060
1966 1245 944 149 119 32 1 34 1110
1967 1708 1275 235 145 49 0 A 750
1968 1756 1233 246 193 74 10 37 3230
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TABLE 1-35 Statistics of external dose. (1968, 4. 1~1969. 3. 31)
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Y+n m rem
‘ . (v+n) BEHRDH ( ) ARHAE THER
B B HBAB BHBR 100~300 |300~1000
Bl ¥ 100 X% % # | % s 100021 1 (mrem) (mrem)
BHECEF2HESE 6 1 3 2 430 72
BRMLEEH EE 12 11 1 260 22
= A 7 5 2 90 13
B R F & @ 5 1 1
% F % & & 12 12
WX O OB O = 19 5 4 8 2 2150 113
JRR-1 & B = 2 2
JRR-2 & m 3 31 1 2 20 8 7740 250
JRR-3 &% ®m s 35 1 9 15 10 28370 811
JRR-4 &% ®m = 18 16 1 1 340 19
cy b7 RERE 60 33 20 3 4 3170 53
WO oFE R A m 20 8 5 7 1300 65
BhEABRFERD 4 2 2 340 85
= 1 i 12 12
& 2 i 30 15 5 9 1 2460 82
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HERBRF 2 ¥R 7 7
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Mo % 3 # 8 8
= ] Fi 13 13
s 7 B
iy % # 18 18
T % Fid 7 7
® i = 4 4
£ & B B # 15 15
2 & =Y
72 = &= 3 3
= i E 9 9
A G 1756 1233 246 193 74 10 99601 57
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TABLE 1-36 Statistics of ‘aceumulated dose of personnel
o Number of personnel with. accumulated dose A :
Service No. of in each range (m rem) o verage Maximum
eriod* ersonnel dose dose
P P Undetectable| 20=< D <100 [100< D < 300300 < D <1000, 1000< D** (mrem) (mrem)
1 1747 1451 223 52 20 1 18 1110
2 1739 1561 115 48 15 . . 12 ) 880
3 1738 1448 211 69 10 | 14 - 930
4 1756 | 1463 229 52 11 1 14 1030
Year 1756 1233 246 193 74 10 57 3230

* 1. Apri1~June 1968, 2: July~Sep. 1968, 2: Oct.~Dec. 1968, 4: Jan.~Mar. 1969,

Year: Apri. 1968~Mar. 1969.
** D: Accumulated dose.
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4 T | & A B8 (7) & ik 5 #8 XKy 5 v
TAY—TEER
' 9 (3) 2
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g & B 39 (10) 2
' OE & 10 (3) 3
L paE vy el it
® 2 ® 10 (2 2
® 4 = 2
PR A Sy
W FEF A& 10 (3 2
Br9E 47 B 4 33 2 (1 1
JRR-2 B 8 (2 2
JRR-3 Zmm 18 ( 5) 1
JRR-4 HHF 8 (2 1
Fy b7 REER 16 ( 6) 165 ( 59) 3
ME T ER
#wHBREE 6 (2 6 ( 2 1
AL RS 7EE 1(1) 20 ( & 1
eV ES 4 (1) 20 ( 6)
Tk = AR 35 (10) 0( 4
AR ARE 100 (32) 6 (3 166 ( 49) 2
FP Wt 32 = 6 25 ( 13)
BEFHFEIER
fip izl 4 (2 6
PRI 4 (2 2 2
RFF R 4 (1)
Sk v & — 15 ( 4) 20 ( 6) 78 ( 30) 2
LS L ES 16 ( 5) 7(2) 31 ( 9)
BURMLESE 2R E 18 ( 6) 13 ( 6) 16 ( 6)
B b TR e 11 ( 4) 12 ( 6)
7 v RACERES 13 (4 38 ( 12) 1
PR RE 1(1) 1
REHERLERL
B gL 23 ( 6)
B e 4 (1) 7(2) 2
ETFHER 4 (1
IR S B BT 8 ( 4 1
# W i
IHE 2 & 39 (13) 8 (2 41 ( 13)
IHB% 3 & 7 (2
KB oFE A 39 (13) 28 ( 13) 6
&t 263 (84) 313 (97) 668 (238) ; 42
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TABLE 1-38 Resulis of bioassay (routine urinalysis)

JAERI 5021

\ Gross o activity Gross A(y) activity Natural uranium
A Jun *Number of samples 70 (0) 88 (0) 180 (0)
pr.o~Jun. Result <0. 30 dpm/750 ml <10.9 dpm/400 m! n.d.
Jul~S Number of samples 59 (0) 73 (1) 171 (0)
uhroep- Result <0. 26 dpm/750 m! <9.5dpm/400 m] n.d.
OcteD Number of samples 65 (0) 82 (0) 160 (0Q)
el Result <0. 24 dpm/750 mi <9. 0 dpm/400 ml n.d.
Number of samples 69 (0) 70 (0) 157 (0)
Jan.~Mar.
Result <0. 27 dpm/750 ml <7.2dpm/400 ml n.d.

* Figures in parentheses indicate the number of the samples which were recollected for confirmation

of relatively high counts, and this number of samples is not included in statistics.

TABLE 1-39 Results of bioassay (Special examination)

gﬁ,s.e pNelxlll;}frfetl)f gietjce of |Route of entry S&gﬁfﬁve Detected activity Internal dose Critical organ
1 1 '68 Apr. 2 | Inhalation H 1. 7 nCi/ml in urine 17. 0 mrem/life | Body tissue
2 2 Apr. 4 Inhalation SH max. 0.7nCi/m/ in urine |max. 6.7 mrem/life| Body tissue
3 4 Apr. 17 Inhalation H max. 14.5nCi/m/ in urine |max. 80.0 mrem/life | Body tissue
4 5 Jun. 1 Inhalation 3H max. 8.0nCi/m/ in urine {max. 59.7 mrem/life| Body tissue
5 1 May 22 Inhalation gross o n.d.
6 4 Jul. 22 Inhalation gross o n.d.
7 8 ‘i‘f&, ?Sn 7 Inhalation H max. 3.3nCi/m/ in urine |max. 62.7 mrem/life| Body tissue
8 2 Aug. 21 Inhalation gross @ n.d.
9 2 Aug. 28 Tnhalation SH max. 2.7 nCi/m/ in urine |max. 15.1 mrem/life| Body tissue
10 1 Sep. 13 Inhalation 75Se n.d.
11 7 Oct. 3 Inhalation gross o n.d.
12 3 Oct. 28 Inhalation nat. U max. 0.12 mg in feces max. 13. 6 mrem/life| Lung
13 2 Nov. 27 Inhalation nat. U n.d.
14 2 Nov. 29 Inhalation gross @ n.d.
15 6 Sep. 3 Inhalation gross ¢ n.d.
16 3 Dec. 5 Inhalation gross @ n.d.
17 1 Dec. 11 Inhalation gross o n.d.
18 2 Dec. 27 Inhalation gross @ n.d.
19 7 ’69 Feb. 7 Inhalation gross o ad
20 5 Feb. 14 Inhnlation & )
€o. Ingestion FP *max. 1Ru 57 nCi in feces | max. 30 mrem/life |[Lung & L.L.I.
21 1 Mar. 11 Inhalation nat. U n. d.
* See text.
fo. (REB) DWW THADRDBRE LY, 1Z2KRBELRAR

(2) 255 A

(a) %= &

SRR E AN R &5 5 WCs, KiAREE, A
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=, F3Peiic 1 mE L2 80E L. ZOHR, 2
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1-BRER, TORLIBNTRE LD, MEEHY
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L7, cho3EOBERELEOAFWERBIIRE
INFERBEAFTREREL TS, ThZh 0.1
mrem/life YT Tho7z. i, ThoFEREREIET
ZHEDZEL 6L O WERICE Y 2EEEAARII, Y Cs
2.12:0.5 (nCi), K 124.6+11.1 (g), "Cs/K 17.2+3.8
(pCi/g), K/body weight 0.21+0.02 (%) T&H -7z. T
NODOEIFFEEICHET S L, bIFhicRLOEmE
RLTWEH, CCHEMRTEERECESNHTHNS &
Bhbihs.
RI W&o 1 HW&EEEE © BFRIRRER 18 4,

ER2Z2EZBCE -7 BRI LERBBRALTCTH -
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FRHE-EME: 1968 49 B 13 H 13 85 30~50 43, RI
HAFERE v 7 X2 P E=2DiERBALERL, %
DERE Qcps) FBLHT—ERFEINT. COfEM

L5 EAEREEOER 55

2001~

e

Net counting rate (cpm)
[}

100~

pu——]

-

[} | | { |
Head Chest Abdomen Pelvis Thigh
Position of Nal crystal

Fig. 1-27 Distribution of radioactivity along body axis

LHREREM 10cps (2.4x107%uCijec) & 0 b IS
<, RAEMBEN. ==2{EREROERR7— FRT
BT >TW, MSe 1mCi OBEMBIERICEEHDTH
DT ENHEBEORRMH U, EERICOEEERE
THRIEL T . RO 4 HICEEZORTHIROE
MEMTT2ERTEFHAEE O -, EEGTFE
X2 258EIckYD, Seick 3EERMESH,ITHE
ENfctcd, BMONTEBBETSS scanning A 75
£, Fig.1-27 [CRT L DIT, BLRMRE, H50I2ES
KOBMCEPLTHBC EHHBALE E2EEHOH
ElL, FAOFAKIV4BHED BHILBZHE DL
B, BERTFRECLZLFWETIE, BFREOLTHIICE
HONEBERREL:. —H4% scaming R TR,
BERRBRBBANTTH -7, 2EDLEEDEKEL
5, BohiEHLRER 1.78 7, ICRP 02808
$haeddl (10.18) K 5 _TEbHTE, -2, 20D
T & o BRI ARE AR OFEFYe & HERE U oS, Fig.1-
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A, SOBLRNOEERIEZRT AL, £RT
S oTohs, BRIFOEMERTHS &M L.
T4 H scanning O, BHERMEALTNS &,
FOBOIBERICABET S EhSHEESNK. 708
EXIRT, ERENCERULHBICXD, FERER,
HEEL o &Th, FOBERRBEMNIONE. DL
TR PO HE UMD, EHREFOBFRBTHICBLNT,
TEZEDREBES LTI o 1220, FOFLRFMOH
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RBTRTHFEOF R EbDETEE, HEOHRE
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155, 1538, Se 0¥ HSeOs iZHHMET—EEKRA
KCMALREEZL oD, RKRCE 212 - i Hkiit R
ETRBREBRAUTT, ARABRERED L, 1.
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Fig. 1-28 Change with time of distribution of body
activity
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BA Ul LU, BREMSICEDR LTS T &R
Hohl. AB2ZIDONTOLE scanning DRIELR
ROHB % Fg. 1-28 ITRT. BH, ACOVTHRED
ADHEBERNTLE scanning DRIEMED SEH L
% RI OffihE i TABLE1-40 DL B0 TH 5. —F,
et Tcid, BRRBEDOR XD AR AR (ENE
4£) L, WFhb v~/ tox ) —CERLE

2, RICoW TR SR ARG, hoFikcit
BiEhisdr -, B2 TR, BlRshrezy
BoL1sipo1els, BELBRRESH, ABEd LA
EVBRHEBER L.

Fig-1-29 ICADED Y8R <7 b ERDT. 58, &
TRESFFHHTHRY UALBED I3 WCe 2RMFEREL
7o, AQ#EIRK 2 B HoOHME (1 8 B oM E IR
) it & h i RI o ig s 8Eid, %Zr, ®Nb,
105Ry, %Ry, MCe DI TERZh, 21, 46, 15, 57,

TABLE 1-40 Lung burden of subjet A

Meas, Activity (nCi)
No. 957 1k 95N * 103R ¥k 106R %
1 15.7 34.4 7.8 20.6
2 2.04 4. 48 1.38 5.25
3 1.71 3.76 1.88 7.14
4 2.26 4.96 0.97 3. 67
5 0.39 0. 86 0.27 1.03

* Transient equilibrium is assumed between
%Zr and %Nb.

** 100 percent abundance of 1%Ru or %Ru is
assumed alternatively.

X103
12
Date of excretion :
Feb,16 1969
101~ Date of measurement
Feb. 20 1969
Detecter :
5"¢X 4" Nal (T1)
_ TMC 1024 channel PHA
3 gl
g
2
L
=
F
5 6
3
h=
5
(&)
i
2 -
o L L -
0 50 100 150 channel
0 0.5 1.0 15 MeV

Fig. 1-29 Gamma spectrum of feces (Subject A)
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BRELFUFMLL. REORERKH-TR, 25
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RERHEOER

year.

Environmental Monitoring

The environmental monitoring program was the same as that of preceding
No abnormality was found both in the environmental radiations and in the
radioactivities of environmental materials, except that one of the gamma monitors
detected once “'A cloud purged from the JRR-3 reactor for a very short period.

A meteorological tower of 90m height was established in the Qarai site and
meteorological observation began in this year.
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Gross S-radioactivity in environmental
materials (1968)

TABLE 1-41

Mueil  Nombrol  Grom fractivy
Soil 42 | 0.2x10"(uCi/g dry)
Well water 14 3. 3% 1079(«Ci/ml)
Plant 2 zmxmﬂ@mgwm

(pine-needles)

Agricultural products 1

(aguatic-rice) 0. 72x10~%(¢Ci/g ash)

Marine products 1

(Yellowtail. muscle) 1.91x10~4(uCi/g ash)
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Fig. 1-30 Gross activity of fallout deposited for every

month
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TABLE 1-42 Concentration of ¥Cs and ®Sr in air dust

T VCs DBHIERERVEUS LLBVRAT LTS Collection time Soncentration in
3. DLOABERRBICAOTO 3 RASTFEETR — Day [F1Ce 0TSt T OIS
B 1074 Cifem® (AP 10%0) DIFORKFES  ———e ";“9 “C"g"% -
) ) . ) .3
137 R T . B2 he/)>
) Cs@Mﬁﬁﬂ%f%é & > THREROZELD 9.1~ 2.98| 28 51 24 21
5L, PORFAMHRLVDOBHMBIEE A ELORET 3.1~ 3.31| 3l 7.9 3.5 2.3
RESHEESTERIC LS 9Sr & YCs RIEEER L 4.1~ 4.30| 30 6.4 2.9 2.2
T3, 5.1~ 531 31 7.5 3.5 2.1
KEPEHRD OSr & WCs BED B LZ AT D& 6. i" j 22 3;’ 4.1 L8 2.3
_ N 7.1~ 7. 3 1.4 L2 1.2
TABLE 1-42 s0THB.
Rid Tasie IR LBhTHL. (BX) 81~ 831| 31 2.5 0. 66 3.8
9.1~10.81 | 6l 1.5 0.54 2.8
(5) 7-ZRY MIRIFIC X 3 AKSPERDO BES 11.1~11.30 | 30 1.1 0.53 2.1
BREORE 12.1~12.31 | 31 1.3 0.62 2.1
TABLE 1-43 (3 No.1 HXU No.2 27— 3 YO 1968 1.1~ 1.31] 31 2.1 L2 L8
BB THRIR L7 FERUR D v IR TS 5. BB lundalid Ml N ML N
400°C TIRILL, B llem, HF lem oHGRICHK ELTHELLbDTHES. (KiF)
TABLE 1-43 Radioactivity in air dust (x10-%5xCi/ml)
*w No.1 station No.2 station
month \\&hde 957y —95Nb 137Cg 103R 4 - 106Ry 957 —95Nh 137Cs 103Ry 4 106R
1968 4 57.0 7.5 14.4 73.5 7.0 10.5
5 41.0 4.5 10.7 43.5 5.8 1.8
6 35.0 5.9 11.6 31.0 7.4 17.6
7 9.8 3.2 6.4 1.5 3.0 6.7
8 13.0 3.4 9.1 13.0 2.7 9.9
9 9.2 3.5 9.8 g.2 ! 2.6 11.5
10 11.0 3.6 13.0 8.5 3.3 9.0
11 — — — 5.6 2.4 1.7
12 4.5 2.5 10.5 3.6 1.7 9.9
1969 1 9.2 2.6 12.0 7.5 1.7 12.0
14.0 2.5 11.0 18.0 2.3 11.0
3 31.0 3.6 17.0 23.0 3.1 16.0
.65 & R g2 ©H
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1.7 BSEREEVOREE KXUFEOKRE

Radioactive Waste Treatment and Decontamination

Radioactive decontamination work in this year, 1968, increased 40~609% more
than that of last year. Treatment work of radioactive liquid wastes was the same
in quantity as last year.

However, treatment work of radioactive solid wastes showed a great increase
as compared with that of last year. This reason depends on the overhaul and
inspection of facilities in JRR-2 and in JPDR, and also on the radioactive solid
wastes carried from Reprocessing Test Facility.

Radioactive solid wastes from the exteriors of JAERI, particularly from the
Japan Radioisotope Association (J.R.A), increased markedly and the amount was
more than 10% greater than that of JAERI proper, and its margin exceeded 10
millions yen in 1968, ,

An rearrangement of the systems of management and maintenance will be
necessary next year because of the increase of work. Further, there remains many
problems to be solved. They are complete equipments for treating liquid and
solid wastes containing Pu which are discharged from Pu facilities, and treatment
of RI contaminated carcasses from JR.A and etc,.

These problems should be solved in the near future by active studies.
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TABLE 1-44 Statistics of discharged wastes (JAERI)
Low-level - - Medium-level . - Low-level Number
liquid wastes ~ " liquid - wastes - solid wastes of
Year Volume [Activity| Volume | Activity | Bottled Numler Number Number [Number of high-
volume o of Total of Pu solid |level
(m®) | (mCi) (m?) (mCi) (m®) | combustible |incombustible others | wastes | wastes
1967 | 1,333 | 251.4 369.1 37,495 1.35 3, 363 11, 208 14,571 1,491 381 319
1968 | 976 | 198.4 | 507.2°| 4,236 | 2.63° | 3,963° | “15211 | 19,184 | ' 710 | 1L 288 | 811
S TR R b B CUd e p Dusias b
’ TABLE 1-45 Statistics of discharged wastes (JRIA)
Solid wastes Liquid wastes Number of | Number of |
Vear | Number of | Number of | Number of | Number of Number of slurry carcass Number of Total
: combustible |incombustible| acidic aq. | alkaline aq. cggﬁ‘;ﬁs air filter
(2000) 500 | (200 @201) (207) (202 (@00
1967 606 952 125 41 137 124 355 211 2,551
1968 993 1,315 175 66 107 89 290 752 3,787

TABLE 1-46 Statistics of wastes discharged from other organizations

B v o~ v B ERY | g Ok E OE oy
FET OL N | TAEEE | REEEK | 2 o | & | B v o~ v W OmADEEK
(182 (18%) (%) (fa%0) (m®) (mCi) (2)
BMEER (EE 37 55 10 400
BEFARBRKK(E%E) (17.8) 24+ (2. 2) 279. 2 251.3 800
1 {EXLKK 18 13 143.4 10.2 25
BaHR R T (GE#E) 19 2 25.6 0.3
HRI % K2 4
N S - 1 3
= gt 77 74+17. 8 m3 15 24+2.2m? 448. 2 261.8 1,225

WMAEROW B0 % = Lodb T 3. TABLE 1-44 |C[E
ENOWASERE B L UBIKOWMAERE ERT.
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TABLE 1-47 Treated wastes (JAERI)
low-level solid wastes liquid wastes Number of
Period Number of | Number of | Number of | Number of | low-level | Medium-level | Number of mesiium and
wastes wastes drums for | high-level
combustible | incombustible others drums (m?) (m?3) canning wastes
Apr.~Jun. 37 3, 580 154 118 226.1 79.5 18 96
Jul.~Sep. 2,074 3,633 202 177 170.5 182.5 — 48
Oct.~Dec. 1,433 2,505 - 205 108 214.9 393.7 14 124
Jan.~Mar. 758 4,504 36 124 209.0 274.8 21 (14) 43
53(2007
Total 4,302 14,312 597 527 820.5 890.5 14( 50 l; 311
TABLE 1-48 Treated wastes (other organizations)
‘ B 4k B O®E # Wk B £
EXEFOE ?/T\ AR R BB |72 BBV EBEL HEA D | BAD B A | Bz | kknes
~, G| EAEESEY) | VEEH (BB, EE B B IXF )| BFSA BFTA
(E%) (| % (fE%) (fa%0) (m®) | (RED | (ARE) | (BB | | | fCEE)
BMERETERS] 1,370 2,148 260 10 121 49 | 173 79 659 39
BERmEEF (EE 37 55 10
FF 5% (k) () 17.8 m® 2.2m%+24| 279.2 l
1% E DG 18 13 143.4 a1
HHRELRA® 10 2 1 25.6 J
B R L E K% 4
X B X % 3 4
= By 1,447 (2,2224+17. 8m¥ 275 2.2m%+34| 460.3 496 173 79 700 39

Lig -t BABSERGTERGEEREZUORER
MEIMBBRRICRT LBV TH .

AREERER (2007 FF A4EA) 1,100 &
AEMERER (507 F5 AfEA) 1,700 A&
7 A IE — 400 {#
& #(20IFEYA) 150 A&
@ﬁ%ﬁ&zwﬁuezM} 340 %
WEMER (200 #Y EVA)

BARERER (200EevA) 270 Z
A7 Y~ (20lHerA) 250 A&

CoRP, AARFANERRENERRLOEER
DEEYOME, 120 TIKARRAS, HERIEAZOH
REERY DNEIFR 2R Lic. (Tasie 1-48 B [H)

(3)

(a)

BEEBROEEE L UTNBEEROKE
By~ K7 A mRERERS
AREFEIIZHEOMEEABC N -/, COBEEBRR1IHE
i217m>4dmx4m (FEX) ogHFarys7Y—rE s F
Thh, BERODOLD Im L2, 1EDNME
BEAMAIE. COMBBRITIE, 2000 FF 441,455
A, 500 F3 44304, 5007 F5AE3KADUERE IV
7 Lk K URE DEIABEEY) 346 B2 2 B LI
L. 3A31BitslR L.

(b) B®, DHREREEHR

I V-7 ¥ — Mz, hEVvvEREEDTR

BB T 5 BRREREETL 20 KBRS Ui ATE
PRBRLERRWT oLy F 2HBORBEBCE -
fo. NS, WTFhLBEBEROLDER—BRod D
T, 3A31 it

(c) EERDEBEROBYBRES

BERUEEZRO—BRIFATH 5720, REwsE L
MENH Y, FRREZLEENEHERICEELTERE
Ue. MEERIR 0—v ¥ 8 RS, EK=,
Yy U—, BELLBYEEDBELRTF » v I HELKE
CRABESICIL -7,

(d) WmEBEZRONEIE

REFEBTI BB RETER, BHFOo 2 b
VOWE, BPREKEEHT S DO BERBE L TR
TV —mHBO/ ZAVEETELER L. oM
DVTHR, REVEZLEETOER (No. 10) 2. 5. 4
HOBAZEOREOHEESHWIN/ . 5k, BEFE
KO & v 2 —DRR, APV —BHBBITFL—
vEVIDRE, AR FPORE, BT rE—F
LU7 —7-ORMEIFEERT ACHD, DK
HEREt B, FERNIKREL, THERKREEK
Fbhgahi.

Z DI, RV ~VEREE (No. 3) AEO 5 4 = >~
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(1) HBBRRY

AEFICERE U BRREOERB XUHE% Tase
1-49 1T5% L7z, TABLE 1-50 3 Lo R0 REB LU
ZhFhOEEERLIZLDTHS. BT, WEE
2TFgbokh, BEEKOLTR, KRELHEMERL
7e.

AEER, JRR-2 EHETHICE 7135 ERAMN T
v 7, $A% WERMBRREXERAEKNETTLEOR
URERERNICE L, HEBTIILAED 8%, BT
R 7% RT3, i, KEEEHOKEREML,
3P Vv—VAEERLTOEERZ, 2E050%ICh
#EwL. Z2UT, BEofEmE LT, BEEELLOK
EDLBRIETEPARCHT IOBEML, £&D
VYicEL, BHEEENTEITOEST LI BRERE
KENTW3B. 38, BREEABIR-BRDS L, B
BRETREELIT LD, FETH 1.

KEUEIEE LTid, JRR-3 BTHE L O BEFR I
MEINTHBREKTZ A vE—T 4 ¥ FODEELD S
TIEHHOB|MY i LIEELBERBROBRYIC O VL TE

TABLE 1-49 BBBREDERMFEST

BAEZY, BREFs—VOEERIREREGH~N 51
—Ya VAN EREERLUCERLE. @GR

(2) X¥BHE

(a) BU%REOKRYE: (FEB)

AEERFC2HE (FERAFY BFLEREAY
T) %ZEfn, 0RZEHCSOTHRY: (EB) 28 i-
. TOEEIRILT0ETHYD, NEES D 60 %M
LT3, MEMRCEOMED S % TABLE 1-51 TR
9. BRE: (BB UickE o 5 bRYRiEREEIZ 0.2 %,
BRERTEET—HEEE L-b DI 3. 7%, mEILEEE
96.1% (FIEEEINE93%) Th-7c. HREEZRBL
ToHTE= % —%BIC X DBRYFTOEE L < i k 35351
MEBERY, BEBEOENERNL LS LLALLT
3.

(b) &MElE=4—DHRE

PR DB U RHAIC X 2 S OB KIS % L
5EIRW->TE. COBMMERETEYR L BHL
DERE, BREPEShIBERTFICL3FERBEZ N &
o, BEROMIEBEUBREZEN FDO-HIC, Fie=
F—EFZBL, File=2 ) rraEciiscsd L.

pa PP | mape | neew n | BE mpomEtkorscaniLT, S5 <1 BH0

# 2 g 3 16 112 112 0 ELr~nifEl <2,000 dpm/100 cm? B-v

3 pu 2 1 9 53 53 0 1LY 2,000~200, 000 dpm/100 cm: ( ~ )

554 P9 H 18 297 207 0 BL~AfERE  >200,000 dpm/100 cm? ( »)

& & 58 604 604 0 BERLVCEDOHFIEER, —HHEER 7 — FO

TABLE 1-50 #% & [ I = &

/1 0@ ¥ 8§ @8 £ 2 M ¥ H O|@ & 3 MWk o [@E £ 4 Mok B &
BHRY— {2 —2% 3| VD==7FL—4% 3 | FFD HEKRERT 9| KEY7Y v IER 10
tEERA 3| A4 VF xvr— 1 FRRHF 27 1| LEBEHRESR 6
BREBIRT R FEE 11T B #H W) EHKxK T v 1{RIFAR®7Y—+ 1
7Yy —4 VC 301 1|25 v v 2R 3| TR AN TSN 1 | FFD mEKkRst 25
BREGMAEH B x ¥ & 50| NvFaYy—2s508— 1| EBREREHE 5
LR®@pAEB 2| Su—FHEy s 2A 1| TLG-1 # & 3| Fri—AfiBRIRE 3
BL gt A & 1| /u—~7F¥v7 2B 1 FHRZ 404 JRR-2 A, SRR 1
#® 7oy B 2B N A 1 (EF?«%?uuﬁ) JRR-2 A, SMERK A |18
#@7ays@Aavss |1 Fa—FEy s 2C 1| BT 102 B7ey2
FAve ¥Ay 5—48l | 3| Yu~F iy 7 2D HEA®Y 7 gV 7 & M
MFAEE FFD BEKiEst BT B = 25| L7 YRGHEN - Y v | 1
Loa%s s 4BL B &% B 2 @ Ta 205
HF BN 1 /\,zb_g\y7¢+z7$w 1 A 2
s7ays, VAR ¥ ELED @B 1 KBLP7v7 1
7o vy, 4R 2| FRMEME + 22 1 =7 =4k 4
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TABLE 1-51 % M B % £ &
S e .
T B s amry [ memkn | womem | imen | 7 i
) L BR[|, UL ; .
om0 P w rlien " e el 22 e el O REpELEE B Rk
B OB £ B & [1,3021,27 4 41,1121,098; 11} 31,4961,453 43 01,233,197, 36| 0| 5143 5,005 131 7
B4 BkEE A (L) 87 8 1 o 33 3 0 0 33 32 1 o 5 5 0 0 158 15 2 0
" (F){ 69 69 0 38 38 O 0 118 117 1 0 22 22 0 o 2471 246 1 0
% Tk fF % & |3,6883 245 401 424,2194,108 98 134,4284,198 230] 03, 2422, 993 248 115, 57714, 544j 977| 56
ERMERBGUR(E) 24 24 o o 20 18 2 o 40 20 11 o 30 30 o o 14 101 139 o
: (F)) 45 45 0 0o 25 22 3 0 109 93 16 0 37 37 0 o 216 197 19 o
WPRfEXKRIBTF | 652 6500 2 O 530 524 6 O 611 611 0 o 754 754 0 o0 2547 2,539 8 0
HeAoox— (REEZ)| 275 215, o o 3 3 o o 8 8§ o o 18 18 o o 304 304 o o
£ 8 1 F &% 0 O O o 20 20 o0 0 230 =229 1 o0 1400 137 3 o 390 386 0
BHRMEANT | 281 21 0 01,2331,230 3 08, 7653759 6 01,7751,774 1| 07,004 6,994 10 0
TABLE 1-52  FZJRRBLEIOEAT R
% o TAETAETAEY,
BB gy g | | gy | F 1
B{bF 2 v~_—2} 3,700g1,880g 1, 900g2,000g|9,480 g
Wtk Bt #1|2130g 300g 650g 450g3,5308

Fig. 1-33 View of cloth-monitor
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Radiation Control in Nuclear Facilities

In order to develope the monitoring technique for effective radiation moni-

toring, especially, for air monitoring, the followings were carried out.

(1) To improve the performance characteristics of charcoal cartridge (CHC-
50) and filter paper (CP-20) for iodine monitoring and also of charcoal absorbers
of protective mask, the charcoal bed and filter paper impregnated with TEDA or
Snl, were tested using airborne iodine released from the Radioiodine Production
Facility and the Fuel Reprocessing Test Plant. The results showed that impreg-
nated charcoal was superior to the other.

(2) Performance of the cartridges for full face mask was tested for removing
tritium vapor, and domestic cartridges were shown to be effective for the work
of the short period in the tritium contaminated air.

(3) Particle size distribution, property and dispersion factor of air-borne fission
products produced during the cutting of irradiated fuels in the cave of the Hot
Laboratory were examined by the improved autoradiography and cascade impactor
technique.

(4) Surface contamination density was analysed in the chemical laboratories
such as the Hot Laboratory and the Radioisotope Production Plant, and the
distibution function was shown to be consistent with the Rosin-Rammler function
rather than the log-normal one.

(5) Radiation monitoring system of the a—y cave and the Critical Assembly
of the advanced thermal reactor to be constructed in the Oarai Site of the Power

69

and Nuclear Fuel Corporation was planned.

2.1.1 &
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HHRITIE - 12,
b) BRBIMTIC R AT 2 it ER T, TET Ok
URFORNFEEHD Ry — F4 e & (Caseller #,
UNICO #) ZRWVWTHIEL, EBIcLoRFEMNRE
70, HRFPRIZ0.01~10p RAHTRCEHBbh-
fo. 4 /0 2DBBRENETEYF vBXUFPH
FONBEAIHMEFLERICKRDE-DICKRY 5 Y TRE
THEREREB I 1.

4) a-y r—7, ‘mEEERF (FBR), HEKER LR
& (DCA) ogE&icE 12 5 ARSI

a-y r =7 BIUBEKEREREBEOBRICELT

SR ERAROBRN 2T S & & bic, kb

2.1.2 HSHRIEREIC

B EREBIC B TEMMICRR S /- R EHLRE
F— 3T T ARSI -T, EEBLRE, 3LUz0
ERD%2RbITHEEBLENT, ThoXRT 3494
AconTEER LI

BRELRARE LTOREERORN F¥ 4 X, E5Hh
DHHHERE, X UEHRERISHEER SRR
HSTLREMONABEETH DM, REEREDOIF
g2 ToRERRAYU STV, ¢ TR, REFME

=4 (a7 F—7 2 BEES) OHBED ER %
B, BMEOREIIIA -7, G EERE
(FBR) it T3, HHBREBRROBRS:BCi

-7z,

5) BEF—- 20T EBHEDTE
a) REBRIKDNT v k58, R B &IPSR
EERBOEERT — % 2fiF L, £O27HBERERD
7z & & A Log-normal 4375 X ¥ & Rosin-Rammler E5%f
KX HAET BT ENTH S
b) s oBERICHT 2 B0, TEREA
THERAINORONDDOEEDTE, BLUEES
KEWE, LBLE. (FR)

BT EREHFEEDSHR

T— 2 ORMHARRT 2 AHAE UT, MEEHRSHR
& Rosin-Rammler 237 R1* 0B &k 28§~ 7z.
EEOWNFE UVREBREF—213, ®v 58K,

FIATAY F—TRERES XU EEERED OB
SNbDTHBE. BFYAKIZEELT, v b+ 7 Eoi
&icid, FPE2EUMATHD, V9474V —7H
BB L ULEERETE, o744V +—7%2S
CHEBOER LcbD, £EBETH -7

99.9f |
x/ / ./.'-.
991~ - o 0’./ -
o7/ =
/% "0 AZA
—~ 9B5F /A/ / /0 A
S oo Vs SO e * A
/>L< o Z/A =
8 8 % O/g; o B
g or W4 o 7 ]
~ 60 X ./ 0 -1
2 S0 / o/~ .
= 40l /S‘( / o o i
=2 3ok o/x 7 4
g o
S 20F / /%/n ]
10f / g/ .
3 4 o -
. _
0.1 ) ) | 1 L l 1 L | !
100 2 5 10° 2 5 104 2 3 10% 2
Surface contamination (dpm/cm?)

@ Whole service area of the Hot Lab.
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Fig. 2-1 Plots of surface contaminat

ion data on logarithmic probability paper
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Fig. 2-2 Plots of surface contamination data on Rosin-Rammler chart.
Notation in this graph is the same as those in Fig. 2-1
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Fig. 2-3 Spot diameter versus exposure
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Fig. 2-4 Breakthrough curves of airbone tritium
for the cartridge of a full face mask
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KLUBPREOFEHE LTHERATE 20T, 34 BKRE%
BELTB.

Fig. 2-5 TH 2 =2 7 ABIUEDBELERIRGE + Y
FULREEDBERERYT. REKY T, FRv2R
7 1CEE U O BEE S S O RRDESHL S0
BEBROSDEEZ, 10mrem OHRAEZI BETO
ERMEEEHERERE Lok,

D EORED SROBRAE. o

RAEEHE L2 2 7 OFRhE R,

(1)/NEBIRE GM-64 i3 10MPC)s o & & 2 [F,

21 BERAKSERER 73

SO(MPC); o & & 1 IR,

(2)RBBIR4E GM-51 i3 10MPC), 0 & & 3 FfS,
SO(MPC)s @ & & 1.5 I5fY
TH5. WRIRELD, P FULALLIGREDES
BREET 1 THbLEKFOBEAZE DL
IEBOIDTHEMEINIFETIREL, £¥F—n
MIEED L SICERRBREE S ESELTRERERE ¢
ISR BE T BENS 5 ERICIRIERSELE L
THRATE3. 100MPC). Ll FOBE DL & ik
SIEIBERTEZN, ) ForkESHEE, RIS
NBCEEZR/TEEL, CEBRYITI4vers%
BEHLEE~2 7 ORI ST E 5L, (HH)

2.1.5 REREREROBSAETEI YRICHT IRERED &

PR EI R ET=42Y) Y ST B DOBERE
LTR, EHRSRLHENTHS. Lr L, SHoH
ETHEHIN TV 3 XS5, BRRoBEDRI, 58
3 UROMREFEKES, BCEdEECHNELS L
BT Bbh TS, choolkEdiks
THHEE LT, EH, KESIUCERREZRTE, &
HRICHE « DILFEHE ERE UTRE & L¥RIBE O
EHMER e REFEERMERS ATV 2.

LT}, BE4DREBERO DS, $BME2 L
HE&EET% TEDA, K, Sul: 3k ¥ KSCN IRETE
HEREZRD, ThoolElkits, 3vE 131 0E
B L UBHBLAEEEICHS R L S h 3 R
HEIVFEERNT, Tt

10ty o=

Collection efficiency"™(%)

W T2 34 5 ¢ -5 vz s
Sampling period (hr)

* collected at air exit of liquid waste disposal tank of
iodine-131 production plant
® HC-30, ® TEDA (10 %)HC-30, ® Snl:(1%)
HC-30, ® HC-30*, (& KI(4%)+I:6 %) HC-30,
® KSCN (6 %) HC-30

T Relative humidity was reduced to the level of about
10 % by dehumidifier before the cartridge

** collected at exit of exhaust ventilation system of
fuel reprocessing plant
@ HC-30, Snl: (1 %)HC-30, @® TEDA (10%)
HC-30

Fig. 2-6 Effect of sampling pericd on efficiency of
various impregnated charcoals for collecting airborne
radioiodine. Size of the cartridge. ; 50mm¢ X 20mm, Face
velocity : 8 cm/sec, Concentration of iodine~131; (4~7)
x 10774Ci/cm?, Relative humidity ; 60~85 % (24~26°C)

KBNS, RBOBEKRHE, HHCHEMEE 60~85 9
(24°C~26°C), HEmMim 8cmfsec, FEHHH 7 LADES
2~10cm THIRW, HEREE LTRATADES
T BMEDRL Y v 7Y v BEOBEERD7-.
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~3
1
[=]
w

38
T
g 8
Collection efficiency (%)

B
T
=y
[~}

Collection efficiency™ (%)
&
T

[{=]
w
T
[+1)
W

92} 60
d
91f- ) 455
@
905 ) 1 6 8 ST

Column length (cm)
* Iodine released from air exit liquid waste disposal
tank of Iodine-131 Production Plant
HC-30
TEDA(10 %)HC-30
Snl( 1 %)HC-30
HC-301
KI(%}+1:( 6 %)HC-30
KSCN(10 %)HC-30
T Relative humidity was reduced to the level of about
10 % by dehumidifier before the cartridge
** Iedine released from exit of exhaust ventilation
system of Fuel Reprocessing Plant
®@ HC-30
Snlz( 1 %)HC-30
©® TEDA(10 %)HC-30
Fig. 2-7 Effect of thickness of the column on efficiency

of various impregnated activated charcoal for
collecting airborne radioicdine
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ZTORER, REFEROBEERICOOT, Kok >
R TS,

1) 3181 BEihHRs X ORI EAEBS > S 5
HEhahFhoidttgEs v £icxd LTd, TEDA
(10%), BLU Sol: (1%) REFBHROBEREL,
REFERO -2 THBERK HC-30 it LT
La L %kESHS (Fig. 2-6).

2) KL REEERR, ¥8lEoy>7) v rehh
i, TEDA, Snl: REE®RE AROBENLLET 2
#, REMY YY) v CRIEESDEMNIT LS. (Fig.
2-6).

3) KSCNIREFEHROMER R, REEEKEDO~—
ATHHIEMER HC-30 oikig kb, &HLAEN R

JAERI 5021

Bohi: (Fig. 2-8).

4) BHRBEE L LCHBEHEE, kEshi.
TEDA, LU Sal, WEFEERIZ, 4em EETlw
BATHS (Fig. 2-7).

5) BNELE I ah s NO, NO,, NH,NO, 2
DREEA R, BLOI 2 MR EGhIcEBICa S
h, BRIV 7Y Y7538, 2n0REES 2R
ﬁWM%KEMé%ﬂuiﬂmﬁEWﬁG
REDRERDVSEERRELS. ok S cBESH
CRUSH A ABEET 2B, #RABENERSA
SNETE=RY VI TEREDEEISEL 115, —
7, Snkid, BEMETHY, C0XSHERREE
Bbhiw. (Fg. 2-6, Fig. 2-7) (RE)
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2.2 & B
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5 3l

Instrumentation

In order to perform effectively the radiation monitoring in the controlled
areas, monitors must operate stably without troubles. The most important point
of instruments used in radiation protection is the stable-operation in long use, but,
hitherto, many instruments were developed in the first consideration of efficiency
or portability etc. At present, such characteristics of instruments have been
improved to considerable good level, so we must to put emphasis of studies on
long life of instruments. According to this sense, some developments of in-
struments and of measuring methods were carried out.

2.2.1 %

EEEME VD BRI REERT LA 2 #0E
D) b ERERMICE TS 2 BRI LT
3. ChooRERIEERICET 0, AESRHK
KHETA2bDOREEBLHLRHDOTHBH, HBELTH
BLLERAEDOEEEE LB TV a0 zb SR
ZIVTELRBDONIHERETHELEVSCETHE. #
FEMEFRRLODONIERIEFTHRREEEEE
AEGAEASTRINEESHNNITTHY, hoz
OEHEICRET IMBERZOESICGER LT Ko
BOSENBEREINIDUTHS. ZDXSBCTERA
ABED TS EHBATERTS 23HF 772, HHEE
ROZEUFERICHTIHLGNERE VL o= bDII4EA
SULLRBDDDhBCEE2ELZ L, HEBERER
BREKTENRE RGN 2HbEI O EBROMBETH
A5, ESGRZEEBRTIILTS, =2 Y vFhHRE
WoltbDEEZBEZ I LTZHICEBT3HBEObOAE
fELRRTNITIE ST, AENCII BB ERZT ik X
NRFNERERO XS UHERET, COEBIHEL
TOERBICK>TE I RO AESOERICOLTHE
~NENTH5S.

BEECET 2b0TH, FTESTERGSEERES
ROBERLBH S, TOHRKODVTREEELFLLS
RARERAB LTV AY, EBE—RELZACTEED

=

CHERREZLBE LAY, HEOFEIHNEDLSI B L~
VEHBPEERTHLVS T ERFROBERICIED
LOMRERCLTH B, 19684E T HENChA—2 Y
v YHI%EF® HPRR %FIf4 3 ERLESIEICS nd
5LEMTEL. DODUBHAE LTV AEABRHED
EESBLE VDB ED T — 4 L % -1 B—Ic
HBRLEBZCLEBTERIVEASH 2D, W20 0al
BICXDERSINTH - HERBORERITHRE TS
BeRTCLEBTEL. BRTBZIS5CHLRTDOFET
HEBI KT EBEIDONI. TOERIERE
HEREEROREE T2 RBESEORITD, Bl
EERESEERCL > THET 3 ERICHET 2 5F 5k
FrOREHR EREHtOBEREoRITRE T ibiil:.
Thopl tRgERshilE I LToaRBT
EB0TREL, LWBAEEEE LTV 3.
FEREBRTR LA TRRON TV BMBICBR T
RIEENY - 2 — 2 DERASHUBLOMME= £
—ABRFLOVTERSATVS. 4BCOXS57H
ERHEKOMBATEMCB RS> 5B v— 7 HHA
WHBERL-TCED. ZoOBERZEOTEE DY S 3
ABRLUIBHREOMBRBIEIALGLTNER ST,
@14::))

2.2.2 BREEHFORRTHE

EEERHMRIIIE, HBrozirF—ohiEFe, v
BHBEHINZONEDITHL. ¥HRIEOVLTRE, 7
AWk, 5 RABBHBIUEHNM X vy RABEEHT
icky, HEMEEICHEEIHS 35, hiFRiIck
ZYBGRIEICBELTR, 23 0F—27 PiE

THEBHRESLEBELL, EDOLEWELZvE—D R
ZBADYMBELTFRAF v 7, H7AREDERYELE
HAEbelMBRHEP, &8 HELZOKNLS
BUMA S Hh 5. 1968F 7 BREA -7 v VEILH
EHRCBVW TR sh: THOE, FXoRaRy
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i - AEHEEIES &ML, chooBRBERNERTF
ZRANTEROFHEEORNEE T2 72,

D v®AUERTFELTR, 710vn (BL, v IR
7 4wa, 0.02~2000R), # 5z HEE (%, FD-
P8-3, 0.03~10°R), #n I % v + ¥ 2 &3 (Harshaw
Chemical Company TLD-700-Teflon, 0.03~104R) -
R, B TFeXORasifHmd 5.

1 {[Sn/Pb]—l. 2D

T AN D?=1—1§

+ 7oA~ [S0) -+ ([P (A1
CZTDwld7 4 v a3y ¥ Cd/Sn, Sn/Pb
7 AN —ZROTFH@ES Wi Bl FiRE

(rad) ¢ 4.1 7(LCd/Pb]—[Sn/Pb]) T 3.

21 Zﬁ%%" 5 D-y=[Cd/Pb]—4. 7 Dy,

CZT Dnld 2845 R854 Cd, Sn 7
ANWE—TBB, ThZEhOREZELHE
Sha#hTRET 0.14[Cd]-[Sn]) <
5.

Boldoy Yy REREE; Dy=25x10"10A,

T T AR 2Clsec din#EvZET Glow Curve
DEHREEAELTE SN BHETH 3.

2) hHEFRERTELTR, REXVHERERD
VRN 95 —2BASR TV 3 £8, BELED
BpiCy 72 VEEN 7 ABBIHEHLS S b - TR
HBBITTh 277 A EIC dope L 1-FEiaH
BEROTEMT 3. MELTIOHETFHEO T ALy —
ARI iR, Ty I RAY 2 ABFHOEDPET, 0.56V
~0.5MeV o 1/E HR D g h#:F 35 X tF 235U @ pure
fission D 3RS EIRET S.

B TRER, MESICAKNOLE CdThs
272 (lem? 250mg) KL DEEMT . COLH
ZRAVEEEORERNGE Dus.d) 3 & 581 KE
EHRE Du(f.cd) BZhZTh&kAckDEEILS.

Dhin(s. d)=3. 47x 10719 Ny,
Du(f. . d)=2.2x10"1* Ny,

T ZTNuid, BEHNZFEHREFO GM BHREK
RBEHBEEBLANCEEARAETICLICED
BohBELZHLE U LHEPEFRT, 3. 4x105
[(cpm)sa—(cpm)cal T 5.

TR R, AKICkAdEb T o R RS
LA V¥ —FHTRE-ETH BT &b IUBIAH
BFRESDOBNBRELEIZT—BTH 5T L EH
RALT, 2BBXUXRARY F v (U-nat) £EHO KRB

JAERI 5021

BRI LD FEET 3.
4 %8; Du(s.d)=7.0x10-10 N,
Din(f. c. d)=1. 88 x 1010 N,
L ZT N 3@#bh¥ETiuc k 2 555555
E LAl F3# T, 6.9 105 (cpm)sy —
(com)sa]—Nuw T3 3.

MREE A (U-nat) 2R BAo TR T N,
{3 1.43x 10°[(Pits/cm?2)* s — (Pits/cm?2)p] — Niw THz 5
1, (Pitsfem®)'s 12, AKBIOL S0 C, 20T
& Cd THEBbh AR RS OBAERY D O R
&b L, (Pits/em?)a—4. 16 X 1076 Ny(Th) i k ¥ &gk
BFRICKZEEDEBWELIMETS 5. N(Th) i1,
%D Th % dope LI-REREBICL-TEZ LN
BEPHETERT, 1 63x105Pits/em?m T& 3. (Pit/
cm’)s 132 Cd THEH LN EAOBAEE YL OR
MR THB.

REFER B E LTAL -4 5 =12, 60°C @ NaOH 25
% W60 53 » 7 7L, 250 BEOEAMEES A T
MERETEEB 5.

HEPEFRER, BE 0.5g8#) BkorLan
fEx ¥~ 1.5MeV G 3 22Th % # 5 = dope L
TR BN 2 AV TGS 3.

B #H; Deszsmev(s. d)=4. 94x10-°Ni(s)

D> s smev(f. ¢ d)=3. 83 x 10~ Ni(s)

TTT Nifs) i, HHEOBMbick > TEL
72 P oA EBEZRET A LickhEDS
NIcEFEPHE T nfem® TH 3.

Rl (Th);

Dz swev(s. d)=3. 331079 1. 34 Ny(Th)
Decr smev(f. ¢ d)=2. 33x 10°x 1. 34 N{(Th)
T Ni(Th) i3 #2Th % dope L#:# 5=
ORPEEE BT s Lick B hi-EH
HiEFTHh 3.

3) HERA

#XL D, Pu-Be ¥ F#iE, VDG, JRR-1 Thermal
Column #ZEEFALT, M4 DRUERFICOVOTOR
BMEEORFBEBLCOAD, #—21) v voRe
YEMER (HPRR) 2RV T, RANICEEEORS
ZEETELEDIC, XK K LADIHERBEORMES
REWBTIREEEBNAOT, 1HELT TABLE2-T T
Phantom FCHONIFHEER %R b Burst I
13, #EFKRIZ L, Burst T {2 23cm Lucite ##%, Burst
HI {3 13cm SKIERZRT. (GREE)

2.2.3 GM H—ARA{ X—4% SM-150 DIt

ZHBIER GM 4 —< 4 x — 4 SM-150 ®i3 EZe:
HLIL>T 3 GM-102 8 GM 4 —~4 x — 2 BER

fLL1DC, chichbsdbnd LTCREEBC -

7o, ZOFEFNCH->TEERERS->LORETFTOLS
AHThH53.
a) A—~4ZBPTL LI Fo—FERERICEL



77

JAERI 5021

WMo ask2 (RY) wog 9.

9S0p UOISI[OD 18I G4

QYWD BNy e

i HEIE ¢

"¢ LALEDN OT0E RID Tt ON 3¢ BUIPPIYS Zu

ey 'y juorg iy EHTHHIG (dy) IBY P Nz T e
o1 02 8 81 €9 061 ¥ave
<)
o1 (oN | phL® 0g °N o
v-0IXT% | 68 o1z g1-X
_OTX¥a T |+ : . W1 B : gl
r-0TX¥S'T [1-0TX86°0 | %1 o DL | plomig | -01X67 | 69 or=4 TS
oo sak e1 I3 525 | presiog 2~INJO
. . h:{1) ) . . S 1Jo .
r-0TX87 T|,-01x86°0 | 40T 1z preaiog |,.01x22 T fy-0Tx220 | ¥ 3 2z plessog | +01X2% | oo - T-INIO
-0TXP°T |1-0T%260 | 3o 82 %K | premiog |, 0rxe T |,-01x180 | ¥ 3 2z ok | premiog | ,.0IXT¥ | %6 181 gz-31
-01x7°T fp-0Txeg°0 | JEI 12 ON | paod |, 01Xy T [,-0Txeg70 | H8L 12 PA | PIEAIOL | 10TX0F | oot THT
: . 1z &7 By 10 . . 6¢ sof | piemiog , 0¥z
OIXTT |-0TXTL°0 etdwre | N apTgp [P0 -0TXIBO | o o oe | ek |wor i gp| OTX0F | 8 08T sV
Fiinie 4 Bwioyrd BUIIRY) | UOIINAN w/1on Bwfiryd BUIWES) | uoImaN Su/inn/eN],, | ewuwer) | uwonmapn
Burpelyg | Buroeyg Buipplyg | Juwney -
BNy JO Ananoy (pe3) 8s0q BNz JO 4NNy (pex) ssoq jo fnandy (pe1) asoq
3JoT-pIeM IO pIBMIO piemiog Bumpey
oN wey s9x we'g oN wy ma%ﬁwﬁ% e
a0TXT "L I aDTX¥ g I 90T X GE g I paI4 3sng

huOukaQ.m— yoea Jo simsax a3} Jo 3si

1-Z Navy



78

A =2 &KRBUL (15X100mm) L, XSk Y Fuk
BH~IA G 7.

b) HEPF L. SM-102 BTGl Y Fudkihd
ORESEEL, ¥E D, 7Y vIuEoEEY
BHEBIDF B o8 SM-150BGRchD A
BLUAY FADNBEEL L. ~ ¥ FAroBAHT
REFREZBLLECHE-TOENS v2NBEND L
S Li.

c) FEEBEMMLL. GMEBORE it vz
MRE—ABOHB LI LI Chitk - THIER
CHICX ZHW 20 T Bick - TEHRMICH N4
BLEMTEB XS -1

d) BithoFazRS L. UM-1 Sz 4@ERL
FHora T 100 B E L.

e) Yty bEEVEMGL BIEMICSD xh-ES
Yy PMCX>TRLRDV Y YDRIEICS SN 3.

1) 500mR/bhr BIFEV v U421 #-. 2L Z BB B
BERERAT 5 LItk B3 B LO HED ©500
mR/hr T COPERTEB L SiIC Li-.

g) Fo—7ISM-12HEF U b0 EAOES, S
OREHE— %13 h 7=
PUEDE S EAZBEBUTHRE LRy —~A £ —

2D2ERII 2.5kgr LRV LEL L 5TE (SM-

102783 1. 8kgr) Yh &b Y FLrofiBAT RT3 ¢

ERE-STENRBEEREZRU IV, Fhilkbl

UFo— 73K TEBL5IC 0y 3 v /213 8ATH

3.

BER/24 T2~ FiZ BNC 2% 7 2 [l coligss

RRYUBZLEAE 0 EDH
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TNBRANBOL DI 1:b B A2 D 2 B I-.
TABLE 2-2 | SM-150 & GM HF—RL 2 —2 0D iR 1%,
Fig. 2-8 Lz DEIMEI A 77RS.
TABLE 2-2 SM-150 T GM ¥ —~4 % — 2355

B8

a) GM %, NOF v I T UF v SEER, & M-2319
ZEmH2 54cm?, BE3.5 mg/em?,

b) Fo~7; Tz s, AE0mmg, Ex 1. 5mm,
£&RK 25 cm. AFR 400 gr (GM %- &) H:4: BNC (I
RUR»L 500~ F,

EIBE R

a) SURBRE: b5 YR S4E (ETHERER). 44
VIREA, BTy 2kngll, BAS 4 3004

b) L—tFAr~4; b5 YURAR2H, Eﬁ§§f7wz/f—
v 0.1mR/hr (4X10%pm). 1mR/hr (4x 10%cpm) 10mR/
hr (4.7x10%pm), MMGELEBETT AR5 — 1 500 mR/
hr (4.7x10°cpm) D4 LYY, Vv b R4 o F4

c) FE¥; 0.1mR/br LY 2 128, 1mR/hr L v 65,
10 mR/hr B 7 500 mR/hr LIV T3FR

d) A—2;50pA, 2.5, 0~1%¥COEMERE 0~52
THEGEL HE, 25 A OAEIC battery check DFEI%E
el

e) £2x4 »F&~ F; OFF, BAT, 500, 10, 1, 0.1

f) EEEEE; FS Y URA2EREBER T v sy ke
F4FL—4%, 3.5cm R E—F .

B/ R

a) (EESER; UM-1 Rl 4 B4 EMEE L L 5000 25
BIAIZEHIC L - T 4.5V ic35%4 3.

b) BESE: 7 YYRZ 1IGRE, SEEKERS, EBE
BEE VR-700 SM iz k 2 E(LEE.

BE, KES

a) ER; 2EE 2 5kg, (AABMALL 1. 75ke, &MEih UM-
1, 41§ 350g, 7a—7400g)

b) BE; *Ra-y 8, Fo—Ficliinky v E2BE LT
BT,

EP-IDTRETBRDICRTY VI 2R T CTH ~ c) FiMiFdy; Wt 100 FRY.
1000
@ lf'.‘l o — W u>:
(o] g L >4 x =L % S Kol e X
¥ 2XZIEa az o zg S ¥ =zgwe sX 4. Q .{d
3 2y = N = TN XA 3 g £ o
. %ﬁ“— ST LIS 8. 78 [° fesdt PR A3
53 3 o » o { Ey
F24%8 d ey $iS5 8 g g
o =& w]g\N/oF8 & © 4o B
W IS 4 o,
’_‘"g =N e 'Iaf o
Q hS »
d‘»u_"n g T g c ~ "T'
SE x| X o o] -
=75 7amdze  NE8 3gn&ed A =@
3 _ & Al =3
e It & = =
D
S2 | 1
o= ” .
2 loMn
S w P
& %1 ¥ ooosrF :
=)0 Qo= 11
@r 8 I
Ll S| %
==§ o C1 470 KF
= W 5KQ C21 000 AF
a S| % L €32200 AF
=X ox | Cs+ 500A4F
(% 3] & oooskr €£0.005 AF
Ce 0054F
Cz 05 H4F

Fig. 2-8 Schematic diagram of SM-150
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Fig. 2-9 ~-Ray calibration of SM-150
(a) 500mR/hr range
[( b) 10mR/hr range
(c) 1 mR/hr range

CODY =4t —Z DKIEIL 2Ra—ry AR L
HE-TH3. Fig. 29 ic&Lvomy BTkt 3 KIE
BERT. F BB Fg 2-10 WRT Sk
BiCkO AR L ~20°C~+55°C ofEf AT 1°C W
DO0.25%LITTh 3.

”Wwvﬁmﬁ?%ﬁmmﬁﬁM7n~7%K%#B
B LB AEREAICEE L-EAIcoInT Fig. 2-11
K%?.CCT#D-7¢®%&E%@£@@@E%§
ﬁmtafwa.fn—f%xwwwﬁébt%ém

EI;E
&
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120
i

100f-

80+

Relative sensitivity (%)

60 1 ) 1 ! 1 ! i
—20 -10 0 10 20 30 40 50
Temperature (°C)

=y
[

- 2-10 Temperature dependency of relative sensitivity

180" ©probe : out of body
¢ probe : contained

Fig. 2-11 Dependency of relative sensitivity on
direction of incident radiation (**Ra~y ray)

270° FIDREH 90° H IO BE I LTH 30% IETF
LTW3. chiz UM-1 B X 3 ERORIRic X
2b5DLEbN3. BiF0° H AT OREENH 40 %ET
LT3 0RAGEBR LTS L5mmt o7 g =
ULARE O~ THEAT BHDDTA = areq 7
(Z2mmt) QEHBICDNTIV S 4 mmt DTN = LR
m;a%o&ﬂbna.cmﬁ@%—&4x—ﬂuﬁﬁ
HERIC S REERICANTED, BIFERATx S
bDLEDbNS. (Fik)

2.2.4 ﬁz7ﬂ—ﬂ7m77ﬁM>F7wb%29®ﬁﬁ

TN7 7 BHERE ZBE S ERICBE O CEROE R

ERIBT B0, FRTa—BTL7 7 8AvFT .y
PE=ZEREBIELL. BECOE=23F L=y
LRER S L CELEERRRECREBESATNS. ¢
CTRZDE= 2 Dk KRB IC DV THES
3.

(1) E=soi#Esis
=2 OB, RO B(y) A== 4 L3 2R

T, MFERORBIPICHT R 7 0 —BOF = g2 ERL
TW3. F = Y OB L 28 cm X 12 em (=336 cm?)
TEEELLULEEIE-TH2. BEREFLSN
TLADEE (1em IR HoH->TWE. Fx voe
DIRE RS 5 1- % 1L 3mm EOEKT 16 ATHEE
DREEXZ, SSIKMOBAAESE 4 FETHRBL
T3, Fig. 2212 LREF = v NOMEERT. Fig. 2-
13{3 2mm¢ @ UsOs BFETHIE LI & X, i D RRBE
Z1LURBOF = Y ROBREAGEERLTNS. F =
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5 4 (arbitrary)

Sensitivity
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[

Fig. 2-13 Sensitivity distribution of the chamber
measured with 2 mm¢ UiOs @ source
(normalized 1 at the center)

YRRE—IREEF L, EMTR UL R #H3313&
FEl1ofE GHETHINALES) IKaThT 3.
Fig. 2-14 IC PR HR&EA 2 VH R EER LEEDS
7 b—HHEERYT. X4 VHRTHIOEERESH,
THORPRARIXDEMTH 2D CTEEEERAOHZE L
TREFMTHS. UL Llra vy FRIETBREDDES
DI BVERTOERRIH#F2IZS5 X0, SR
12 UsOs @ o #05 (100cm?) TERIE LABA10%TH
3 (JBHBRE->TAVYF7y bV E=Z2 DBREICTIE
10em? ©v 7 YHFEEZHOZ X SITHEILTHS).
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A

place in JAERI.
They are as follows.

on contaminated men.

Internal Exposure

Analyses was made of the data on the internal contamination which took

a) The half-lives of water in the body were determined from the turnover rate
of trittum which was accidentally incorporated in the body. The half-lives
were distributed within a range. Therefore, when the half-life of the tritium
for a person is not determined, the dose due to the tritium after a single
intake will be estimated with the range.

b) When both skin and internal contamination occurred at the same time, the
skin contamination can be discriminated by the relative shorter half lives of it
The mean value of the half-lives was obtained from the accumulated data

c¢) Body burden of v radionuclide can be assessed by both whole body counting
and bioassay. The effectiveness of the cooperation of both methods was
disscussed from the viewpoint of monitoring for internal contamination. In
addition, a literature survey was carried out with regard to plutonium polymer
produced from its tetravalent state in solution.
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Fig. 2-30 Distribution of °H biological half lives

TABLE 2-4 Data on biological half life of body water

Isotope used Biological half life (day) |Number of subjects Year References
HDO 9—10 1 1943 VoN Hevecy & HOFER
HDO 9.3x+1.5 21 1953 SCHLOERB et al.
HTO 9—14 8 1951 PinsoN & ANDERSON
HTO 5—11 20 1957 ' FALLOT et al.

HTO 9.3—13 8 1957 PinsoN & LANGHAM
HTO 7.5+1.9 10 1960 Foy & ScHNIEDEN
HTO 9.5(avg) 5 1962 RICHMOMD ¢ al.
HTO 8. 5(avy) 6 1963 WYLEE et al.

HTO ! 9.5(avg) 310 1965 BUTLER & Leroy
HTO 10.5(avg) 30 1966 OSBORNE

HTO 9.7(avg) 23 1969 JAERI
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TaBLE 2-5 Effective and biological half life of skin
contamination
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TABLE 2-6 Comparison between whole body counting and bioassay for assessment of internal contamination

Bioassay

Whole body counting

Fundamental differences

From a viewpoint of appli-

cation

From a viewpoint of techni-
que

From a viewpoint of assess-

It is
the indirect measurement.

the measurements of urinary or fecal ex-
cretion rate.

the chemical analysis of excreta.

Its feature is that

the knowledge of human metabolism of
radioelement is necessary.

the running cost is low.
many samples can be handled.

It is
the direct measurement.

the measurements of body burden or organ
burden.

the external measurement of body or organ
activity.

Its feature is that

the estimation of body contamination is
comparatively easy.

the cost of equipment is high.
a limited number of subject can be mea-

ment sured.
the troublesome problem of sampling exists. the subject is not free during his measure-
ment.
«, 8,7 emitters can be analysed. 7 emitters are preferably measured.
the discrimination of skin comtamination the discrimination of skin contamination
is possible, is difficult.
the deposited organ except lung cann’t be the identification of deposited organ is
identified. possible. .
detection level is in some degree of pCi. detection limits for many Y-emitters are
nCi or so.
excretion pattern differs in case of “soluble” “soluble” and “insoluble” Ris are not dis-
or “insoluble” Rls. criminated by measurements.
the estimation of body burden is not ac- internal RIs are precisely measured if the
curate for the reason of day-to-day fluctua- calibration was done.
tion of excreta.
long elasped time after intake increases the detection is attributed to the amount
the difficulty of estimation. of body burden only.
L, FREANEBOHEICIERICERNTHS. 258
3G Rl oA MBRETHEH, <1437 v+
A ARERDOY 7Y Y7 OMBEEL LB IDT, KRB
o ) Heiget LEGa, WRIMIC S BEIL D A AR DR
- T_!,=19.5hAA detectable limit of whole body counter FHEN, TS BT B %{iﬁﬁ?ﬁ?@ﬁ@?&% H—
Q Bic K&, i, Fig. 2-3BBLY, FAEFSE TIcH
g 4 BWIEH L LTRRLEFD S5, LH5HRIE <44
I Ty kA RELEPEBRT 5 LW DR ESIT, &
o
x SHWOMEME A 5 T » 4 OUEML D EAA S
<! " N .
: % <, A OHEEOEHIVNE D5, HHEROWN
(=} -
2 1 'y AR X CHRICE A B, —F, RAET €4
=
% 0.1F \$ detectable limit of bioassay DORERERML S, Hhlb ez — v ETL, RATL EDIE
F 1Y TEE, KB S AR, KT C & HARTH
a A 5. COk>IERHCEY 3 BEOURIFIC LT,
2EFE N AT v A4 BENERTIRCE TR
Lo e v v s . B REMCEZ L, Rt obRICX 2R,
R Lty L qulrfﬁm1%$ $h .F < P,
’67 April Date BRI TRS L, BRsE LTROSHBICENT
ﬁ‘g}“Cr whole bedy retention x2%. P13, BSabicbdaERRREICET S
23 } 51Cr excretion (Feces) 'ﬁ%ﬁ@ 5‘5#}11 & Z) - “ﬂ&@c li, é%é‘l‘ﬂﬂl@{ﬂ‘]# “9% LB h

Urinary excretion of 5Cr was not detected.

Fig. 2-33 Retention and excretion of 5'Cr
(Subject A and B)

HT, REESBRHREDESEICSH > TREMES, &
EEP S BRARNBEOEMME R ITE LB TTIL
V. UL, —Rii3, 253RE 42T v 24 B0
oI, MEONEZMAT ST &IENGRRRIC

ERAENAAT v A KB TEIEABS . T13b
b5, 255 icka3ERRIoBERBCIbhizDb,
20BNk F—2%HEICLT, NAAT v DH
Wy 7)) 7R, ko B, #iEx sl
5. 213, Rl oAkt 2RBoMHE, T45bb,
COEAERANRE LHERE ORGRORIATHS. C
OBENEETHS RIBEODTLIHTH S0 5,



92 RRYUBLLEBREOEN

Vol ARRD RIICK DRABELBE L S 4.
FatHlic X 2 wrd e, NAFXT v 4 ick HEdE
DRECTHED FELEEL, 57— FERETIC LI
ELHLTHRATHS. FIREBENEROHANTHS. &

FEUIC £ 5 LBEBLEORAE, 44T 9 w4IC kB HE

Mo 25— QERNLEHED WEEDMITIZ, RI DIF
Rk oricds. #4132, BA R ofERicky
BEROMATH . COBAREL LTHEY RI o

JAERI 5021

" HiE, é%%m&n4x7/tf@ﬁ%@%ﬁm:§
z, camn4¢7/ﬂ4ﬁm¥ﬁﬁw;ﬂfﬁ§RI
EHHTECENTETHSC L, AMoEMEoRE
WEEBCBABC &1z 241, BHTH3. Bikic, &k
A5G, EAGERONANDE. Tibb, L85 IC

K BHERBAORE, HREBRPORE, ~4AT v+

4wx5ﬂ@ﬁﬂ@ﬁ&ﬁ®&ﬁu FER MR E A
aﬁa (&)

215'N4?7wt4mﬁﬁéPMW)QEéwoﬁEEDUT

4D S b=y ol UAV) BLU ThdV) ¢HELE
CEEARZEIHERSD, T ULTCOBEAKIIS 4+ ¥
RERUZHEEELTVS. P b= vagiiEs
3,4,5 BFLU 6 MOEF D 3 25, BRILERS LI
BREADS 2 YEHIET 3 540 AR
THWHES. <D, BEEMENEAICERYERE
BEELUCHETERES C E b D, %7- B o ikt
L >TRILUL TV ENDEFHICESC L4553,
LicdioT, 7o P2 AR S & i, ehas
BEKEDS BIVS, 5, 6O DTH-TH, B
HHVTET, KA1, HEBZL FORIBICEY, 4
MICED C L ERTECENAECHSE. P b
LOBESEIZOVTR, #ELL TLBDOHIE DM
DT, NAXT v 24 OMREEDBICKY, S2FTo
Xﬁ%%ﬁ?%&&%m:,E@%%%ECHoTEé
HKOHEUE L& Lnt.

PuIV) 44 i3, ééM@EuTmzmcmmmﬁ

BEBTITYD, HER LKL RERT 5. ﬁﬁb)%
3000c|b
& 9—0—0 @ o=
2500}
g ¢
~
- B 2000}
) 1L
B
= 3
S 1500(
«
[ J
E ‘.\.\. ( )
Vel 2
= 1000}
@ /s N
500}~
! 'f [
'00 2 )1 l6 :'3 1—'0' 15 25 35
Time (day)

Ei

8- 2-34 Adsorption of colloidal Pu(IV) on glass at pH 2

(1) aged colloidal solution
(2) freshly prepared colloidal solution
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Fig. 2-35 Adsoption of ionic and aged colloidal Pu(IV)
onto a Dowex 2-X8 resin at 25°C
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TABLE 2-7 Characteristics of Lowbeta II counter

Counting efficiency

Isotope %) Back ground (cpm)
210Pg(cx) 34.7 0.0240. 01
239Py(a) 36.8 e
HC(B) 21.0
“K(B) 3.5 0.32+0.09
905y +9Y(8) 48.6
137Cs(3) 32. 4
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2.4 B B &

anemometers.

oceanic data.

Environmental Survey

The natural radioactivitives in the dust of air and in the rain water were
measured and the data obtained were analysed.

The analytical method of radioactive strontium and cesium in the soil had
been examined for a few years, and it was almost completed this year.

In meteorology, fluctuations of wind speed were measured using sonic

Although it had been difficult to obtain continuous record of sea currents
so far, many data were obtained this year and they were analysed with other

The environmental hazard analysis on the JFER reactor was carried out in
co-operation with the Power Reactor Development Division and PNC.
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Fig.2-39 (3, EVFHEE, ATHRE, BEE0RM
OE®IE (¢) D45 1 BOEHE FERK—BFD O
B, 1 ABEAKBELTHRAECRSDAFEEEL
Y. chzsdlBEHEATFEOAROEEEES X
BIERBETH Y, A EYoFEREHRILLV. AFE
BERAEEL, EHREN. 6 A9 AREFick M
AR TOAIcHh, BICENWEEZLDT. MEEd
TRNESOAEHBRERKIHMCLEBEBCES &,
2, 3 5 17 9RIR5% OERETHEFRESH 5. K&
BEEEEOKIBEE L AEN. Thid 1l RoRED
EHESBEOHB ATV EE LDBLTAS. Fig.2-40
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Fig. 2-39 Trend of variation of each component
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Fig. 2-40 Hourly variation of ThB+ThC in the air (1967)
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Fig. 2-41 Distribution of the time of maximum concentration
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Fig. 2-42 Relation between wind speed and concentration

uﬂﬁm%@%ﬁﬁﬂﬁebwama NolNoZ
BERIGELS BRiICh T EN/-BHTH D, No.3 13E
Ho— AWMTHBIRAKCE-THS. EHOERIIS »
e bRAKT, KHREZRE, BENY, No. 3 i
A% No. 1, No. 2 Itk TREHRESE. RERE
OREFT 5 EE%E No.2 & No.3 20 THELAD
7 Fig. 2-41 TH 5. BREEOMBEREOAME, E
RIS KR 5~TBTH 548, KR 22~2 L 7~10
o2 BAMETEXITHSD. TSR 5EH
i1, No.3 oFhs, No.2 £DH 1HHCSWOENEE
BH 3. ThooEMREILEIKRAOZE ICERS
brEBbLN5. Fig 2-2 3AEL BEORGKERLE

~§@c$5 B o B ﬁ@bwama 4 Z &

FAELNAFELVBEEO EEMIILE 0, AT FRS
MEILEAFT, TOLAMKEETS. 18, 54,
8H, KHoNA LI BEAZARICENIEICILD,

AOXSKEBEOECDEML, THE.

AHeatid 1967 £ 1 FHTHB0DT, ¥olkLF—4
2B L THEREEOEESE, SREXRL0EMIICD
WTH#NL. (B

9

& & X #&

PeArsoN J.E.: TELLUS, 18, 655 (1965)
FoNTAN J.: TELLUS, 18, 623 (1965)

1)
2)

2.4.3 [k B HEHEORIE

AF—va YERE FICER BHRIEROER 40mg/
em® @ GM EHMERICH LT BEICHE L TH 55,
chizFAKP o B & D 40~100cpm ¢ S0 EHS
3. CoLROHFRFERICXB LD, DUAFBOK

¥, WOBRESREMICLDES.

EROTKDO KU HEILE % i~ 5 7o Fig. 2-43(a)
T LHTLIUTKAESEE @iRkfgke=4—-) %
fERE L1z, 1MeV @ 8 oKD ToOREIRE 4dmm T
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______ =W
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of GMtube

Fig. 2-43 (o) Diagram of rain water measurement apparatus

HBDT, REBIIKEOES % 5mm(40cm® Dk
L, EH 0.5mm/br pESTI0 5T EiIcHF LK
EANMZ B XS ICHAOZDO% 25emg L L1 4
YIREXDKRORBOMTFERAKBBEFTH -1

B BOKBTORRER L EHDT GM BEoHMIK
Bt A-TL 3 B RTFoT GM HHEFoXRMmMBEIC
WHIT5EEZ5E, BE CuCi/ml OBEKICLDEE
i GM FHEEIC & 25 5E (Nepm) 13ERIATIZ RN
TRIh3 (Fig. 2-43(b)BED).

KCS 6 ,—0.04 ey '
N=T = X2 22x10% "‘STSI ' dydz

zo=pp0 Ty
N : Z18EE (cpm)
C:# B (¢Ci/ml)
S: REE& (cm?)
te: TR WVF— E(MeV) @

B HEBWRIGERLE (cm¥g)

p : IROEE (g/em?)
To: IKODEE (cm)
K: HHIEE
S: GM EoB#hERERE (cm?)

Fig. 2-44 |3 24TI(0. 764MeV), ®9Sr(l. 46 MeV), %2
(1. 7TMeV), 9Sr-9Y (%5r-0. 54 MeV, 9Y-2. 26 MeV 72
BAERDES St 0F 5T 2% Ko il Y
DHEEZI) DABBICOVTEAEBD T A vE—IC
WTAREERDILOBDTHS. COERELD(1)R
DK% 0.54x107% & LCEHEL/EE ABTRLUE
THINFE—DENECATR—ERTEH, E{RsLT
NnTL 5.

COMEEBIC X BEHME No. 1) LREXRDPLRT—
Va VICRBLTH S GM EHEE I & % 5 3ENo. 2)
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Fig. 2-44 Graph of sensitivity vs f-ray energy
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Fig. 2-45 B radioactivity in rain
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ml iTiEY) 2hé FEO RaB EESTZ ST lic

T RaB CEiRi 26.8%y, Szt ¥— 0.65, 0.59 113, choMMBORECHUEINZE I L E—0

MeV) & RaC (i) 19.74y, Bz ixar¥— 1.65
MeV) T % & H2 T L0 BABEROHER No. 1

T2 12¢pm, No. 2 Tl 50epm TH BDT,No: t erﬁ e

& Fig. 2-44 OEIERER D SFHEK DO BETEEEEIL 1.65
MeV © RaC 0B &EEZ 3 & 3.2x10-7x12=3.8x 106
¢Cijml %7z 0.6MeV (Fi) @ RaC AL EZ B L
7x1075 £Ci/ml T2 2 A LEEZERES 3 DI No. 2 @
BARSESOVERENRBL. TKho RaB & RaC 28
FHC IS > T3 EZANIE RaB 0% 5 RaC it
LT 1/20 icis 3 0T RaC OHEEEIZ1E1Z 3. 8% 1075 uCi/

B3 < 13 0 No. 2 DFIEMBICREN B & SickEEIC
BREISHUEINAC LS. COXSICHKEES
RICLTHET 3 &, Ko B Bt He Il B % SR e
BAABTR2EMTES. IMeVoOzirrdE—7,
No. 2 o4& BG+10cpm ZHMBRETZ & 2x107¢
¢Ci/ml ZTCRETX 5. 6y )

2 £ X ®

1) HEMEFS : JAERI 1065 ABHRIC L 3 8 SukiNs
BROFE (1964)

i

244 EZHYVHTRATF— a3y - F—HOBFHEBICLIINE

B R Y VTS RTF—Va vy TR0 I F— 4248
BIEINTL 38, choom 10434+ % 1R 1 @E
BL, zoEXEHERKECEET 3 M, K7 —F
(BEH B2 2cm) KHEARLTVE. K7F—7 LoD
BATLORBL LV ED I — F%& TABLE 2-10 [ L.

(1) EF—THD BM 51— FAOEH

KT — 7 ECRRERAMOSBET 26 AT —va v4 8
ALENTHEY, 18D H— FENZTEKRT2HTH
30T, 2BEXROLBEIFRTETHS. Lich-TEE
7 — & iR ERSfEICI B, REBEGHERE (oikitte
BLU BIUHEE) 4 T6RF—Ya vy EaRrsE
7.

F— A NBEEBEORESICL VKT — 7 LD S AT
REEDH2BEDMBEOHFICRIEIL S - 7248, K
I—FORBIKEDIZEAEESAK IBM 4 — F Lick
ENB LS >z

(2) 7=5NBORE
F—FRBEMTHEL TS
HTRERICONTETILS.
(a) B¥H

(b) RAFHLFT—2DOREH
(¢) 1HOEBBEEZOBIEMEN
(d) 1RORIEREEL 2o HBER
(e) AMKENELHBE

HEOABTRKOT

(R

TABLE 2-10 Code table

F—7a—F (Cy)

1 2 3 4 5 6 i 8 9 0 X Y [R—2z2|z} T
A O O O Q @)
B O O O O O
C O O O O
D O O O O
E O O O O @]
F O O O
T A AE
EE A B BMHEBERER abcdx abcdzx abedzxz abedzx abedzx
S S A A SR NS SR S S R T T T ST S A S N
S oo I R | [ | oo ] 4
A A O - T D SR S D 3 RS
— —— —— — - 3y >
2 1 2 2 12' % 4 w4 E 4 W4 i 4
Z
K 5 lﬁf 2 3 4 5
4 & & & kg i

2.4.5 THROEEMER FOYFIOLELUELY AL-137 OB FEOKRS

(1) 55 2k 3LHMAOMEHER F oY Foa0(t
FHPREORE

tTiEdoBEHER o v F T A B LU Y U L-137

IEO—HEDOBRHEBCE T3, Z0H bayEkHR

fEIC BT 3 (LRI DT P L —y it L D RETE
B ot Y9 A-137T KHOVWTRAHBTHE L
DT, KAHTRBEHER Fa ryFyali DO THNS.
TEE FERMEOBI ALK L 3 5, it
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25M, BB 1 RE0R6HME L. chdotlc
bl—4 & LT ®8r 2Rt $93 » BESSCKE L
DL, ThopLBEEMRRRE Ui

LRI D RIEIZ Fig. 2-46 1TRT X 5 ic BN
AR THBBOBHER F e v F 9 4D I Lz
Mol ik (1) & Fig. 2-46 thic B TEBTHE - 72
2 n MOREES &M L Mtk (1) ©2FKkic>
WTEZRE >7c. TORERIE (A-H) % 7 BB
T, BREEC LI ¥Sr £ v HIUE LER L TERIER
DRRB LTI BT B MEAERD 2. T, B

Seil

(1 :1)Hcl
extraction
Residue | A Sample Solution
: . ~—Sr(Cs)carrier

=—(Ammenium molybdophosphate, AM P)

) [B o]
(AMP) B Solution

...... P S

Stock fur . v o NaOi -

determination | L Na.CO !

of xs.'cs l’ 28 3 : .
1 Carbonate Ppt. i
i (13 1)HCL !
! L 110 i
e

=-Oxalic acid s
=6M Ammonium acetate -
=(1: 1)NH,OH 2

S#—Oxalate Ppt. Solution
p— |

heat to 800°C
Carbonate Ppt.

F—HNO,
dissolution

| C Sr—Nitrate l

evap. up
e HO0
fuming nitric acid

separation (1)

— 1
D Sr-Nitrate | Solution

fuming nitric ecid
separation (2)

1
E Sr-Nitrate| Solution

fuming nitrie acid
separation (3)

— 1
Setusion

Y carrier °

(1 : 1)NHOH

Y —Hydroxide

BaCia

24 B s 5t it 99

ELTMALZA b vF U aBEREH D bE2HIRES
Kb 7.

CNSDBRFDHEREE TasLe 2-8 TRT.

(a) IBLUTONREOREEECENT, &b
iZ B-C BN ES DB IERIONEL DI 4
BLolidbhot. chidvavBRbavFoa
DUBERRL w 5 HARBCLEDATHENHTEH
A3,

(B) FPLr—HHIORDANELEEEL KD
WREFEBRLTHBHELL —K LTI coC
L CERRORED S AMET 20 L BT 7=

(¢) IDHFHEES SBT3 7mic, T4
frék (B-C RIED MM TH -7 2 » i IRFEEZE)
BB 1BE, (CENNRECRIILALESHS O
Nizh -7

(2) IEPOBEHEI boVFoLELUELY
L-137 DKERIEF U S A —SBRBHE

TEhD USr 2 BEHEMT T BIcH D, KB
HEEZRONIEFEY 92% B7~97%) PO B HESESh
TWa. UL, 2EBR8EH ShLL 0S5 BEEISE
5. COBIEKELT MeYER SHUKEMEF F U & A—
EREHEYEBHL, ToRE 2 bovFy algo
T 9. 2%Y DR MK AL B 2T, HENMET
B LIS 0T ORMESEATE 25 E S5 2
KOV TREZECE »7c. COE, TARE2-9 TR
TROICEF9.3% OB MEZEEL. 1, CcOBH
ER VG ko TRBF STV VDT, YCs
HEZSRD. COHR, 2% ogHEinEShi-.
COMEIT BEREMED BB (T 62%(46~829%) )10
L0EL, FRLERECEBEHO/NS o UNER)

TABLE 2-9 Extractability with 1N NaOH-6 N HCI of

tracer #8r and Cs in soil kept outdoors
under natural condition for twelve months

6N Acetic acid \\\ Nuclide S (9 a E17e)
on Sostem Chomate Sample No. ™~ | "% 8 - |
Ba-Chromate |G Solution B-1 99.0 91.3
e NH,OH _
| m |
— 8 . 5
Solution B-5 99. 4 96.5
833 tivity measurement _
i werghing E; ?7 96.9
- 9.1
Fig. 2-46 Scheme of procedure of radio-strontium 9.1
T : average 99.3 92.0
analysis in soil
TABLE 2-8 Chemical yields of strontium in each step of procedure, and comparison of
yields obtained by 7-ray counting method and gravimetric method
7Y-ray counting method Gravimetric
method ' /45100 | C/Bx100 | D/Cx100 | E/Dx100 | F/Ex 100 | G/Fx100 | H/Gx 100 | A/Hx100| method
(%) (%) (%) (%) (%) (%) (%) (%) (%)
1 99.6+2.181.4+2.6|96.6+:1.4|98.3£1.1|98.7+1.0|98.2+1.5]98.24+1.4|73.5+2.8 77. 7070
I 100+1.8 | 78.3+£6.9 | 97.0+£1.5 | 08.4+1.6 | 98.2+1.4 98.1+1.4 72.1+6.9 74.3%5.4
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2) NYO0-4700, USAEC, E-Sr-0-1 (1967)
3) MEYER M. W. et al.: HASL-171, 376 (1966)

2.4.6 BERBREHICLZREEEHO AT

BEFAEERS, o Bl S 2 [ABEDO AT h ok
FREMECT 28, BOBWEAREELLSH, 4
kELRTOEEROEP o =7 MO RAFE AT
X3 EIEEFI LT3 n B0 RIS U TBEE A
(HEDRDLD. %1, EBZRIET 2 BRoHGRR
AR ERRAToA»SEPHERSRETH 2. 22T
IiE, BOROBEOREEHNEAONEE LT, B
RBOH LB L #BAKXBEERES AT &I
L.

Zhiz, BFE SVZAZAOTEEDKE, $HEO 3
RAZEMLICHETE60T, FIZIIBERIOEET
WA, —EESELAB0T, FFcAnAE%Es
RPRE DV RDIEEREE, FBAESICEO Mo 1
HMORREBEZWBROEEREL OE 4t 2HEL, AE
TR B REMCKERREE 3h, v 2xoR$E
M 200 BILIETHORERE VY, Rok5mer
EZoNBDT, FRAKELEZDEEART L.

AHEZEV, RREHFHOEERS v, FHEECL
Thid, GEEEE 4 BN TERbEh3.
2lv .21
Ci—ve Cz

TR oGEBOEEVIIEFHRCKH L TERT 2 -n0n
ZRAE 30m/s TH1% THV, AEEBRORETI,
BEAERMBEICE O, 1, FEC i3 20°C ol
3M3.9m/s ZE->TVIDTREIC LS BESKETH
5. Fig. 2-47 [CEhERT.

Temperature (°C) /

=5 I 10-""15

dt=

1.06F
1.04}
1.02¢
1.00
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Fig. 2-47 Correction factor for wind speed
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Fig. 2-48 Relation between upper limit frequency
and wind speed

UESHh 2 EE, XZHBEOTIHEMEL O T
EEFBLELDL, BRBTERLINE 0D, BIHR
DD BHEEBNCH LT 90% BR LS FEO Bk
¥ % Fig. 2-48 IR L7z,

i, BEOBBEESZHEIWNEODOT, chifls
T T u— FHANIERICHABEICH > THIT L & KRFER
ST L BEENASL. BRI RETH T IEES
ZEENET I ERRESOT, REPBERT 284
BB oNTF— 2T & RIS - A & BERDO/ME
[REHE2BATRITT A LItk 2B Liho kg
AOWMEICERT 5.

AEERRBUIIRSENEOES Lm KBV TRE
3kSOREEBCIIY, WORADREFT—2ICO
Vgl BEERZ, RoEoRMEERKS 2 4, 84
HoEEEEL, EEHERF LBFLEF -2 0RINE:
BCli-TWa. B8, v—FYEERALTT—40%
MENBID Y r =2 — 2 DHEBIRR REBR EEEL
T 5. ()

2.4.7 HEHFOEREBRERORH

B4 E»LS BLREbLh - BB ELVALVEREDRE
HRBicET AT EdRE L T 1.

(1) & R
Wik b 16 S0 BRI BT 3 BHEENE EA Ei
Lfcds, REEEOMORHETS, 6, 9, 2 An4d » AR

RAGL 7.
Fig. 2-49 [CEBIC BT 3R, S OHEEOKE, ¥
FREOFEZZR LI B ihO 2km, 11km T3

TRL 10 AoBEMEEE T, LIKPEICKKLTION
K, BEEMRV. ERCETINAEROTAHL 10
RIZRoN2ERBOENER, BKOKAICXZES
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Fig. 2-49 T-Cl diagram for different distance in
surface water

BAENEBDLRS.

—HAR¥H 6km KB ChSDHERERNL, i
KL 3RO, KENOREcRER D%
RLTH3B.

(2) | H

KEFED S FRICHEBEHEN O CM 2R BIFHEe %%
AL, $ERPOGAVON TS/ TSI BFpEEFEHRAL
TIREROWEEZB I 1.

HRO WSRO % Fig. 2-50 ITR LA, #IHIE
FOEEIM & RO~ 7 b v AR LTV .. B
Q2EINF4AALIIAIBARBCE sF—4ickh
i, B LlEORBRTREESEYD @ 15cm/sec L)
toEh#EsRoh, AENFOEATIIESED OFFH
WMESEET 3.

CM2R FIpia#zt%: St.1 OEX 3m KHELTHE
U7c#ER% Fig. 2-51 [CRg. 1 [Eo FiEMHEIIZ 6 B
T, T2 1 HOFEEEAV . RRRE~E~
HFMICHHL, BRICEAFBOEMIDIT .
i3 20cm/fsec PIToHhsE <, ERBFHCGENFELH
B 5.

ChSDEFEREIC LY FEiENBRICBVLTE, 18
BEO#HSERT 2 bbb o7 €1

b B - 101
If
24
JAPCO 4
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3
4 4
JAERI 1 140! 74
’,7: 1 /
/ %4 1
;7 SN2
;7 ,”
\ / 3{1:4 /’/
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1
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Fig. 2-50 Stream lines
1. 2h after L.W.
2. H.W.
3. H.W.
4. 1h after L.W.

} Nov. 14 1962

} Nov. 15 1962
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Fig. 2-51 Frequecy of current velocity and direction
in 3m layer in St. 1.

2.4.8 JFER [CEOE L /-BRIEEL ELOMEA

EHEEF O AT W2 R ARG £ T Hpi iR
L, Bih¥F - BREBREERC BN, T LTE
3 AR IAEENoFEcE bk, Bk
WERTIRE 2 EAREHCB Y 2 RAFERFHHRAE
HrhoREZACET 2 BSOERE S TZVRTE N
RIS EBREICH N L. -8 3RgaHstcET 3
FLED ER S REMICRFERBE T, UG
HgtiEst s 20— AEEY L.

COhTINETCORETFOEA L LIRS AR
F Yy ABHMOAN—FRELUTHERIQWAT LT

YRBHISNTEREINS YA oEEIREORAIC
K AHBEMERBERELTEIONE vi=va
BEAOERELTLELS, BEICBIAF V=T A
EEFMABCE > L TH 5.

ZOEF P HRABRBOERIC BV TR REFRFRT
BB - TOAHRREPNOEFO SO T THAHEH
BAEfet. o HLSRBoEBII 1965 F£o ADH
BEER A O TIER Lo b, FRERRA O 4376 %

ICEXTESSMA . (G
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Radioactive Waste Treatment and Decontamination

Developments of operational technique of radioactive waste treatment were

made for the following items in 1968;

(1) Spemﬁcanons and frammg of a tank rolley which transports low level

radioactive liquid wastes.

(carrymg capacity : 8t)

; ~ (2) Overhaul of a evaporator which treats low level radioactive liquid

wastes.

i © - (3) Decontamination test of protectlve clothing contaminated with radioac-

tive particulates.

2.5.1

BEESNEOEEEFICEE L TE T - - 5Hilf ki
ETREETFIRE, 1) BUVvERERHPDS F HE
vso—Y—o%E, 8 2) BEUSaBERLERD

E

EREOMAIRE, 3) KAHEMMATHY: LIBifiRD
BREHBRTH 5. Cigiz))

2.5.2 8m® ¥ro0—U—0D8YE

MBI 33 ELE, KL~ EARBEEDO B ER &
T/ 4m® OEL2 70— —HEiF, EFNticEd
ROEEL, K 8m* oz vsu—) ~EDREE
BCE -7 g
Hujoa4kkid 10 ¢ /aaﬁw V] ‘\v—vcﬁkiﬁiﬁ 8, 000
ke D& vy EER LI HERERR 17,85k, 28
8,70mm Thsd. Hsvso—y —HREEORS
HEEEXHL, MXBEL 2HEOEIBRNTES.
vy ORI, ERAMER 2V, BiEREbIC
SSA1 g EHERL. (1)2 ¥ 73 10mm, (2)AHE
Eild 6mm, (3)PFEEROWEIZ3E, (4)2vsHA
Wic 6mm OWBEBKET LI A=V 5 %235, (5)F
B SUS 27 & L. E42%BI, (1)Ad—~N—7
n—filkD 7 u— b TRED DG S, ThéEg)
TEHBERTF—-2WO o0, HKIORE VXV TEHR
ERTBESICEy FERATVS. (2)% v 7HEIC 2
BolEs 2023 Y v P VECHIZER O B BRI

TV KlEHIEROERIC X VBREBEL DA
DOTHEFRFEBEBEZWND DI, CoORBEBRK
HRRY 7OEH TR Z R 5 RICHE B kES
7 5. ‘ )]

Fig. 2-52 V] of tank rolley (8 ma) for transportatlon
of low level liquid waste

2.5.3 {EURIEREBEORE

CDFEREEIT, 1958 T KV~ O ZNEY
BIeHICHREIN, ThHh o4 B CTEEATE T

o, SEIRBRIR LR, SRPISTERRRIE A 650 RITH U,
MEEIEFY 910m® MEBMLTWA. kL, HEYH
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Fire Stop valve

Red Lamp 8PParatus /(equipped alarm gauge) _

~
Full height

=5

Driver’s

(=)
e

1580
1530— WB 5160 1580
Full length-8790
(unit mm)

Fig. 2-53 Final drawing of tank-rolley
BEEEREDHERELZT TS, 2 SEC STt TABLE 2-11 Weight loss of stainless steel test pieces
HRESMELUTHEICOA UREATTES. T4k, Bhst ipecimen Sizes-seeeee- 5.0%3.0x0.2cm
e 7 _ o ” emperature --------- 100~130°C
HB—DOFRE LT, RHADT 2 &~ 2% Duration of test----1964~1968
CHALT, 1FMEEOOLRML, ZORBENE

.. Test piece A B c D
LTns. #REOMERAGRBLIT AV FI YR No.
SUS 33 cHifEs LT 5. 1966 AT b - ks Years \Wt loss 9%|Wt loss %Wt loss %[Wt loss %
ORI, BFEBD 3 » FICILAIC X 2 RWAHED S 1964 0.713% | 0.720% | 0.400% —
N, 19 FRMB LT 7 5 ¥ JIEMEIC S Bais 1965 0.020 0.023 | 0.004 0. 039
Sht. REFROMRLARMICS c e B D s 1966 0. 060 0.147 0. 068 0. 276
. — 1967 0.021 0.041 0.018 0.024

F o i, Fig.2-54 5y R REEATE L,

b b, Fig {i 7 7 Z ¥y '\’-U)Eﬁﬂ\ﬂ L 1968 0. 046 0. 066 0. 034 0. 052
TasLe 2-11 IE4ER C L DRBRERYT. ChoOBA o '

PR BAR TN - . LI est sites

CoLTE, SRIARNT 2 TETH 205, KEBQ A ; Middle of evaporator (Welded steel)
SEMICEAMNRBE LTV ADT, REFICHERIMEE B ; Middle of evaporator
WEZ BFETHD. () C ; Bottom of evaporator (Welded steel)

D ; Bottom of evaporator
* Not adjusted pH of evaporating liquid wastes.

% AL T N PO ' - . .~ A o .
Fig. 2-54 Photo views of corrosion roughness of calandria equipped in low level evaporator

2.5.4 HEHERMATHR L I RO B

BB EIC & 2 BN R D54 L~ v & 2D ¥ By b 7RI PV —T7ROBERBRESE, BETEG
BREDICHALTNS. Ao BE R BB EOEMARIBICE I BERTHEC EMD, i
40% IKHZEL, HFCZD> b0 70% OFBEY R, HEMEICZ 2 b ONAES A2 LDTH S, fibEkkic
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& o THER LIcBiEROBEUIRD & 5 73 A THTRIR
EEZ .

Fiabb, (1)ELINBLELETH5OTREEMD
Tiezh2B,r VT LR LY. (2)BRELRD X
3 I LT TE S U T3 & Mt O &S D thic ¥
BERICRDRAEN TV 20T, {LEHBRFERTEICS
P, (3)BREESNAFBERTIC X 2 BERHBES. ¥
FZ DR, BREROERESRZ L. T E0EhIc X
230 EBbhs.

EEOBRLEETRERERLAB SN TS,
METEY U il R ORI 2 RIcT 3 & & bt
£, O, BENRIRBORE Y, BiAiRRY
TEREHELEIhTHS.

BB E LT, vy bR PSR LB
&K (R 100%, vk 74 XHI) O—# (BemX3cem)
AEBOREEE LTERLE. 2y — 7HOBREAE
ERICTHELRRBRBOERICLE L - CTEEHMRICESL L
7eb o, Fi, HEERMERBREHOhICEE LI-b D
MEE LSO THERENIAREBLLLDTH 3.

BRI ERERE 0 1 £ U348
METHD, FRHEEEREIZ “Ce, '"Ru-1%Rh, %Zr-
%Nb TH 5.

BIEEE LTI, ZEROBR e WBNERICE
®5, ZHEERRARE BEHRESRR 5ol
Ve T RAALERICLIEER D4BEARALE.

BegeAl & LTIE, KOS 2 vac#k), miER OB R &
HWBH (a4 4 vH), ABS, 7oL Y) Y=wasn
74 F, EDTA, ~+ 492 48> ) oA, ) oa
WIF LD TEEAERUTRBRETE - 12

TABLE 2-12 [T & MGtk & A DA IC & 5 BBk
BRZRU. $TREFECOWTORETH 528,
K (4 & rRH#K) OB BBRERRTIE, BEEE
B0l 2 DOBRPFECHRTIWEREEZ .
NIZBESHhCEETROERIC X 258 MORENENRS
SBLLEEFEHLTHAERDN B, —FRGAE LT
TR D A A0k L - B IR 203 R
Hohith-7c. Fitbs, BNk 2RLARRT
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3, SHERSRER, BEREE 47 AkEORFIEC
LEREMERCERERED LN b ot COT i
MM LT, BEBRORELIER & M o a2
CHRERADE L, Fhh 7 A %ESMTIMG LR
REFTROCEZRLTNS. T, BESOEES
RO R ERERERRIRIC X 2 SRR EIck-T

SRS &, EERISRLEVRESR (89%) £5i1T
03 ABS R ~F A ZBE S MY U A OBMEBERT

BEFHRIEL, ACEELTVIRTORENES
WMELeTrvdre)v=vasa54 FORBERLE
ot FEEERFTHS EDTA kL5
FRE Dot THIZHIR Uiz &5 1T O BHAE Bl st
TARGFNCTII LR ERA LO B TE RN 25T d
DTH5. KHOERIEEFERINTVE Y 7o
TFVYHLOBMERBERICIZE -7 B L, Ko
HOBRERIC B XTI o1,

CNoDRERD P THBEWLESOBRYLRERERIZ >N
THEETDE, KOBICLB%E, B4+ v EEER
B, rV/urzsFry, RERAMEERAO 4BORE:
FICE 3RO VT NOKRE O AELZIIED ONT
BB L7c kS ICBEIC & BR0% R &, BEE Liziei
AOBEIER & OBICHBMAERAMIZIOC & 2EBAFTH
5LBHLND. COBERI, FIUTH3LERKICE
AT 5600, HERMTHEMAECLIZSDhiEbH
SRRV, ThEHALLICT BICE, X 5I1CHNTER
TS 5 LB 5.

MmICHER Ltk oiRyeicid, EE EDTA &
OERMCEELENICERT sRBRII ST,
RO SEEAT M SEH O B ERB R LSRN H 2. B
ReHEE LTREGEEETHEETENE, S0k
WHETOZERRBWEEDRAS.

o, ROZRISBRYSE, REXAERALTLE
ERI N IKELLTNC EHhS, BRYbio Bz,
BiROMEORN 2S5 L bic, BEAROBE
FHIC X IR EE LORE S 4 TR IET 308y,
b 5. G

TABLE 2-12 Decontaminating ratio (%)

W Water gg;ﬁ,l;?;i ?lriﬁ:inium ABS EDTA }ngi::;x!::ta Trichloroethylene
Methods chloride phosphate

Launder tester 53+15 89+8.5 68+9. 3 6616 59+9,5 73+8.4 —_—
Eﬁﬁ%ﬁ 86:+3.3 83+3.0 614 - — — 72+8.0
Column washing 57+16 72+4.1 _— —_ B — —_ S

Jar tester o —_— —_— — S —_— 37+8.0
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Radiation Dosimetry

The study of ﬁiicrodosinietry was continued and expanded this year, and
especially, spatial distributions of the amount of energy transfered by primary
fast-neutrons were calculated under some assumed conditions.

The pattern-recognition theory was applied to the design of an automatic-
scanner of recoil-proton tracks on nuclear emulsions. As the first step, experiments
were carried out for etched-pits on a glass in place of proton tracks, and a very
low probability of miscount was ascertained by many figures of pits.

311 4%

REHEATFCOMERRSLAHT 2L 280>
iEAS. (1) HER BRELV-L0ZBAN
KEHTBEINT—=, (2) EEFIL--bDR
BETHBLEL, BRRKZAZEBERALTO &SI
DT —=Tdhb. HHBRLEERLOWGEERT 3
IR HORFFOHWBICE L, AIERLAEHEDOFE
REBCRTA2b0EEL0N 5. coOmFEFELH
T o2& - BRICH YD, WHYIC/T YRELE >TH
KEtED ZHRENH L. REHEL VS SFRIFEEHE
EHMEL, BRATEZESENEL STEPEFELEN »
LIRSS BETCE2EELEDDTHS. F01HIT
MELEED T BICEIHESBELED THELL BC
RbRONEEARIZTEL. BIEWSTFOAMES
BLT57—<%2RBU, PERATEERBCEbhEL
SEHECTES LVEESELN BRI THS. #FE10
FEWYETEIM L S ERYBECBETIMERE DA
THRichs, £2L DT —<iCHDAEMREDEDENS FR
Thole. TOICHDICERIGEL, rOEESBRED/N

B

BVLONELEALETH 7. BRABERYBEORED
EHICASELOFELFES L oW, cobTE B
¥ELUTRABERS 2DTREDLS D .

A TERONIMET —<RAEHNETE D LT A
bDOMENE . ETTURARBOMERIBERND T
FNVFREROFHREBOFEEB I o708, ALEE
A H A 20 MeV  TOEMEPETFROBAICD
WTHERBFON. OFIChihE=2Ic D TIRRE
AREIC DO TERRB B bhi, WhEEERK
DVTON D DOBEALHE UERBE S .

BIEHHOETERE NS C ERESTCTEMICES
bh, —ETRABRBICEEIATOS. Mg
DVTHAREEANTZIOEDHEFAZELRTIER S
TOEHICRETHWE b0 EBbRE. 27 LRI, ¢
F—VEBEV - EZFR, BENICEEYEICED
AN BLERDB. COBEALHOHBTRE D H Bk
EBEDBERERML LU, FHARBRCOVLTR—ED
BZxB5cEBTEN. (L)

3.1.2 HHAKREORHERANOILH (D

HESRIERICE T % B (input)—3%h R (output) D
BERA2ETICERRTILVINEL S, EROELRNR
BE&IC b - T, BRMBREESHSBEAZIKDD, &
JED radiation dosimetry @ fUlEREE UTIRL BIER
EHONTA. BEEIZ 10MeV/amu o H, He, C,
0, F 4 & viEonTELlE > FHNHEIERD—
BAEBE Lich, AEERAHKSROBREE VT
—OFERA S itk L, IBM-7044 2HWTHELE

T ot ChCX DEL DHEBOBRE~D—RNHT
FANF—-RFEOEMBELZHES ML, HENREITS
itd &S0 input BERNTEH L LWERHESBA~IGE
U, input—output ORAFZEHSHICTE L E DT, C
hoBeoRYM e, ERNRREAIS & SKRE
OB EB IS o7z,

ERNBERNTFIET 2HEFEREREDICE~TH 20
TEHBT IR, PETFRICOVTR2EFDOL SR FHET
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HELK. 9, BEEZKTELL, chikziz
— E, O #ETHAERN U 7o & & 49 2 KB TR
¢o(Ep) %, HLRTEHFRET S b 0 LEE LTk
&bk 3.

_E

¢"(E")=—I:IE_:)" .................................. (1)

it LE,) Rxiam¥F— E, © REKBEFo4 LET
TH3. LE;) 17 E,>0.5MeV D& & REATHKD S

na.
_Ane' AN, 2me*f
L) =2 I~ |
E;<0.5MeV D HHRERECEZAE L HEHL
fo. 7z, RBEBFORFMHICHS S hczird—
L(E;) RIARTKH oI 3.
_2ne'ZPNS, 2meB o,
LB =2 Iy e
E,>0.5MeV creieirimeninnenninnnnn (3)
_ _27we'ZiN,, 2mcip?
=Ll iy
E, <0.5MeV eeeririmnniiiinnnn, (4)
zZit (4) X021, 0 me LTHbEons:
TANF—-ERDLLTHAS.
ThoDRBBTFIC & - TIE T ICERS NIz 50
F—EPEO2REFOH L(E) BKRATRD > h
5.

for

Eymax -
In(E)={_ [ ARG (B )T o (5)

£ mc? 3

CNOD2RBFRBENTRELE S F THERSH
522 RBFHE R BEESRERMORDTRY S h
3.

DX LTRS SN ER FHEICOVT, i
BICR o FECEDEHE L. COREICH N in-
put parameter & 7 — 2 QEEIZI Z N TN E & T TABLE
3-1, 2 ITRLTHB. TaBLE3-2 KA SNTNBHE
B, ENTNROLHILEEEZD - T 5.

P(E,j,lIIW,n): 23 0¥— EDHENTHES L O

REDEZLETAR OFEH

JAERI 5021

BEhic o 1 REEEE 4T B RER,

SAE, j,UW,9): a0 ¥— EQASEFICE - TH
Ui @R T2, Ed ! ofithhic 7 Mo 1Kk
EHE AT B,

SerfISE, 7, 1IW, 1) : FHER I, RSt =bic
BB 1 REBEHEOK j BOM/MEN D, =i
¥ —EDASR FICiT 2 RiEHE: (LA LNTE
B Serr & BTREHHTER So LOH.

hi(E, T, HW, 5): RERALD fodIC BB 1 REBD
BIEOEND, Tirv¥—EDASKETFic
T AR

NS & UBROEMITS W T I

6)~8) EBMa M. (BEHN)

s8EXB

1) /& Zi Rosst H H, BiavaTi W. and Gross W.:
Rad. Res., 15, 431 (1961)

2) ObpA N.: IAEA Technical Reports Series No. 58,
165 (1966)

3) JAERI-5017, 147 (1968)

4) WHALING W: Handbuch der Physik, 34, 13 (1958)

5) Opa N. and NisHIMURA F.: Bull. Tokyo Inst.
Tech., 77, 41 (1966)

6) Numakunal T., OHTANI S, KAawal K. and Opa N.:

JAERI 1179 (1969)

7 B E JAERI 1180 (1969)
8) " E to be published
TABLE 3-1 Input parameters

Kind of incident particle: neutron, 1H, ;He, iLi, 5B, C, 7N
80, oF, 1oNe, 13A.

Incident energy of neutron, E.(MeV): 1, 2, 5, 10, 20.

Incident energy of heavy ion, E;(MeV/amu): 4,6, 8, 10, 12.

Number of primary ionization per track per target, j:
0 1 2

Number of primary ionization per target, J: 0, 1, 2.

Target size parameter, £/ W(lOOA/eV): 1/1000, 1/300, 1/100,

1/30, 1/10.

Average diameter of target: L

Average energy required to produce one primary ioniza-
tion: W.

TABLE 3-2 OQutput data

Incident heavy ion E:;;a;r?gnproduced by Recoil proton E;li_:;fg p;;a(cijﬁced
Li(Er7) Ly(Es,7) L(Ep,7) Li(Es, )
L(E1, ) L(Es,7) L.(Ep) L(Es,7)
¢5(E53 E,, 7) ¢P(EP1 E") ¢3(E5’ E,, 7)
— $3(Er,n)=a ¢ #(Ex) $s(En, 1) =a
P(Ehj:l/WvV) P(EH’J:Z/W177) P(EP’ J’l/W: 77) P(Eav j!l/W:V)

Output data for heavy ion

Output data for neutron

f!(Eh j; l/ W: 7/)
Sett/So(Er, 7, L/ W,7)

hJ(El: J, l/W3 77)

fj(El) j: l/ WI T’)
Sett/So( Ea, 7,1 W, 7)
hs(Es, 1,1/ W,7)
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3.1.3 BEDH SRR B ER W L-REBOKE

TETFREFHO—DTh 2 KB TFRUE RER U
BOBRERE (213 TyFy M) BM¥R, WTFh
ERREOBMMEC L VARTHEShTHS. L
L, ThREFCEREL, BicEBRAROBINYT 2148
B HBEIN380IKH 5. 4TI, T0LkIHE
MEICH 4 2 TR E R Eohndh 308, T AHELALS
W, ECZT, TR, choit 22— vE B 0/
HMELTRDE S icERLT 5.

RE—VERER, BRohtoz -y REDEILR
TERERETSHCLETHB. C TR, MFELTo
BEEET MR ERS v 2 — v, REBLAOEHEE
TORREBR 5 — VLR, 5ol z—v
BEOWTNDNNE -V THENEZRETELETH
5. BADIDIT, NE—VICEENDH LW LENE
FATAIBERTH S, BECRZOTONHEDOH
HEBVHM L, ThOoABEHRET B4 —v~7 X
ZED, XOBMAEELLC LB, XoTHA BN
RHERKROL SIKERINS. MREfez—vX0ME
bhl: X 0A%E o, RN —VXDEONIX D
BEE 0 ET5EE, HHMABEK o(X) 2HAL,
TEo X et L, REAMBRILTE > X E

Alte g
wiC,

o(X) ZRRET 5.
g(X)>0 at Xew,
[A][g(X)<0 at Xew,

REF 2 — v EBRE — VRFENT B FE NI,
ZORBAENIBICH BIK, Meh vz —XDDHULKEHE
DEHEEEZ, ThEVNXVNA v Y2808, £
OEADA v ¥ 2DXOEES M E LTRATS. C
DEFHEASRBLETS:, codE, SREHAR <4
—vRy rv XE5ZD ORI g(X) ORETH B0,
& (A) BERTRILT S oX) 13, BICEETSELE
BRSIEW. 2 TRE (A) 2R3 720 ETELE
9(X) #BAT 3. oX) LT, BHEHEDH 2 RES
FRLHAVS. BEMHEER, TOANXELHER
REDEBINI-HERI bW EORBX' WX 2
XDlEB~7 b)) &, BEIN/: we LD s=X'W
+wy ZEEL, s>0 B5HMA g=+1, s<0oHh
g=—1 ZHTdDOTH 3. BoMmoh/ B8R x—v
~_7P bW XEROT W, wo BT ENHEKZD
T, #itsb B LEREINS. 4, &4 (A) 2FT
L5 W, woe #BBI I EBURIET B E, 9oX)
=5 &Il 5.

PlEasfEricRse, X@NRGT2~—27Y v K&
M EYQAICKHEL, s=0RZ2DZERTOBEREED
7. COBERIZ, WEw itk DEA2CHRERA,
Wew CEEZZEVHIERBIERORIREBEH &%
ARHSTEZEDLRE SN, E-T, BERTHETRS

Ro (Rl #=h Ral [ 1

R@ Ro

Fig. 3-1 Etch-pit patterns (Rgp~R@) and background
patterns (the others)
ZHEY b3 k570 X 0@E (Bb, ikdmm)
TRV, RIT, BERNE — v~y b X EROTES
BOSDTNLIICBET LR, L, W, wo £HET
5. TCT, HBRELNEd ETEEE, W, wo DFF
'ftﬁ AW, AZUD @i;
AW ' = — uy(d —s), dwo=—pd(d — 5)2/0wwe
(B)§ 7L, y=0/0W*=(8/0w\, 8/dws, ----- )
#: HBIEH

THEZbh3.

XBNREEERK Y ZAHCHED, 2 >0k
BSELO, X2QUEMEY 3B H 8 T aes i
5. 4, 220HICBT AXDERRMELL, o,
@ ICBT 5 XDFH~<7 buszhZh M, M, ©
HY, FHUTH @ OFTFIH O TH 5 & Thid,
NA XRERAICE D W, wo 2R TE 2 50 3.
(Fz2L. M=M.— M)

IW 2

- 4 p
o M

(cl .
wWe= —5‘(M(+Mb)tw

ToLE, HERIRELLS.

6X6 4 v ¥ aDFRE (cf Fig. 3-1) T -z w
FEy b — T T 3HERY 2l L—v 5 YR
RE, 1) NEThORWES, i) MBTHhob 218
BIEOVWTET. MADEAIC 2T, Xi3 36 RS
ERBATYAPHERE LTI LODIRNT EM¥H -7
DT, EABTICZhThOBOEIHTAOREE
BERAL, WHOBOERHRZELNET S &,
W,wo 2 (C) itk DEEEN S W,w i (B) K&
K-> THEEINZ R, HENERb»EOT, TR
(C) Ik 28R TH 5.

i) fABTIhOLWESY, Fg.3-1 ® Rg kLS

* HoWH X ITH LT average risk £#F/MNed 288
FAEWS., (RXER L), 2)




108 AR BEZL2EHABTOFEY

R —YDNBEZERPRICEGLIERTHS. O
BAMMBRLEII% LT LS.

i) METhodsEE Fg. 3-1 © Re~Re 0 &
Hrs — v ONBENBHT USZFRBPRICKS &ZR
BRVHATH . TR, FEEO4HOMBETIE
CHD S TR TIRBERR I3 15% BT L1559,

LHHOMBL LT, &2 —YREELTVIHED
BT, MORORY ZEBBELZEZILCLicX 0T
), SHOFERSENHEL T 2. 5K, @YD
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BHEND/ % — v BBOBRABEL 5N B T &A1
mATHEL. (FER)
&5 XH
D RHAFZHE: “oe s~ RBOMHR” @B EHE
E19. 1 der iR (1967)
2 =nvy, PEBEER: “FEBR ook (1967)
3) 1M, fER: 329 EISYEATRYE, p 153 (1968)

4) MRR: HR 4 EBREERlARS, HHEME No
3009

3..4 fRTINF=OAE=ZSIDSHROBES

fiiclksE Lic 2Pu B, #hBAEE0LAMTHN
FhBNEREchACEREShZ LEISNEN, R
EHEOBREMTH IEAIRBEAMICHEZE LTS LD
LEZOND. COUBLARBEORILL SV =Y 2
2, 7=y A0ELBE LToE LM, KBS
oo 2 HBBEELLEEL L 5. ®Pu 0
MARRIEE 160G EEDHSNTV BN, COoB%E
SEAE D O EMECERNE T 2ICi3 M LT hidis
SRVWEL ORERMERS S, choolEoK>h
ZRARTH 5.

WREDERBMRBEAT N ENRIE 2129, iokE
X, WEBRE, VREOES, vy Boikliz5h 3
AR ETNTRIL ->TL 30T, phantom QEFIE T
DNAREEHEZOE THATELILREZA A
V. ZCTXBERLEICX ZEEAEREENILIT ST
EMEETHD. COLHICBERICIAAEELE S
ABRTABRETISLERD A D. KiCHICKE LEKE
BEDXSICHMHL, BELECZOFHENLEDLD
LT 20, HIDBBE~EDLS>CBITLTYL %
MACEBEETHS. TODICRERRHRES THE
BODEE LY VYFAASOLSINFET, T075H:
SEEMAC LIBODTHENELFERTHEIEELOND
DT, ®Pu HoDXBRED 3 ¥ —b EHODOTH
WIRHERH 28, SEMRHERT 2WERHETHA
3. @EEFIC Y v Mg~ o 2*Pu KF-OFH O/
BEEDYEZONEDP SHBRNICZORBRELEER
HICIEEBT 2 0ELHTL 3THAD. RICHEEL S
OiE, TN =Y ARENERERET S 01EIC #Pu
DHTIEL, TORMEP BETHS *'Am T LEDIE
EPTHBLOHITLETHES. LEMB-TENODRE
ofthoEELEHENCAEC EBANTHSE. £0
fobic R Nal Y vFv—¥ a YEIEEEZSHAL,
MAMm QEBETE I SEMND 5. *Am OFEH 5 ¥*Pu
DEBAHETEICLEHTLBETHAH. ELAKAIK
BEEEONy 7759y FELT YK D ¥Cs 2 &
HEENTHEDT. Chitk 3EHREZDEL T3
fe¥h, TN E=U LBMFEED/Sv 7779V FITRT
i L LTErRdhiER oRNTHAS. TODRK

BHichie=4 —DEELVAES, 2 AU vE2—LFE
RICEHDHFMHENE b RELRBTR I, BEo
BRERRETER L LDTH .
RICHBEEZRBBRICR-THB. coOBMICHEDLNS
BB = A v F— A HEICE S h 3 b oTiRigh
BN, TOAHICEETIEH 2B FIE B hid:
ELTHEDNTVS. HEERITEFEAE S kS S
BTHY, v 27539y FETH 3700 BT
O RBIC YRR S 2E L AR S b nm
MORBRSDEIE 2D, WA & FEHEEORIE T —
ATAY—THW oM lET, EHEE OOHIZ—f
AR TS HDMNE. LS HEHEETT
FUF—DEEACTIHAERE LTEHERERNOS
R DARIE—, dead space DN, HiC WiFEIFFH T OER
OEEERT THMERMEOBD, FHEEoMNEITE,
DRI 2 A TEBOMME LTI R Ehidb 3.
CCTHICME L7 2 DI HHERFD MWD & MiIBED
HWNTH3. 2 )t —1b Lz ®Pu S+ BOTETD
PR EEUNmIGENEYET, 2hEN 227 b rafl
PETHELEMER T ANF—TE— 7 (@SB
T, BEES R ->TL 5. BWIC—EICBEE YT
BEOARI bri3eEnoaA&RLcbo e E. ch
RBLBoHRICEIZ2bDTHS. chiEWET LD
i, FRBEFHEEOEN TS T—2 74 Y —%E
KRB &, TRTOLBOT—R 74 ¥ —BLUEN
HICXHT 2N ERETRTELL L, BRAHO
KR EX BB ARICEBARNTHS. ot
IR 2ARE U, s UEARTRNCIE 3 X 5 ick
BIRETHD. CDI53RFTECERCL>TENRTN
DR T 2ERMEOAHEROELL T3 &
AETHS. LREFAOHKBRICE ZBREER. 74
—WFF2—-TEZRFF BT EEDIFIEbh3. ch
BHREH2BBEOHEEITRVOAREIRL EICLY
HTLAMAT o3 LIRBOHOE, RCEBNEEE
LEERRMBETHS. LHLLZABBRF T TH-T
b, RBICRABEBETHERIATVWAEAICEONEA
~N7 b, TRBORIILES H D, ¥Pu B0k
SRR -XDE LRy bt B EFHEL SO
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DT, TOBEHRBTATERNT — £ 2HICEZ 5~
THAS.
RICHRIBICERINZC L RRBIEEEDZ C &
TH5. ChiFFEF2oXficHd 3 RINGELSH
BLLEBHOBIETCEBREGOUBLT20LTHS
B, INSEHROEHE, #RE, SEEOMTLNE
& BHOMEREKL > THREZHOTRET ~&X
ROZF M F—LOEMBEETRETRIFEY. BER
Ny 2779V FEQEBRTHE. Nv s 59 Fig
FHRICX 250, AROBA» S0 b 0, HEE KD
WEME» OB INEb0, ERNEDEY, HEL 2
LaEh 2 RO RAEYE, TEORFENSET
LEIMEF N L L -TRET 5. FEHED R+

31 M o4 & & oW 109

BELTEBCHE S sEs ol EHA LBERR
L. e & AU, RAMSDEN OFHEDTIR PR 2 1 §F
HAT, SREATHRBHEE %2 G4 1 8c/min (10
~25keV) 2BTV 3. EEOREHBETRESNT
Al URHET 82¢/min Tdh -7 SBROWET 1/5 i1
> & LTh 6.4c/min &0, Thidd LEWLETH
B ARIBENCORM LA LS ¢ 5 AEND 5.

€79

8% xm

1) Y E¥S, A% JAERI-memo 2426 (1966)
2) RamsDEN D.: Health Physics, 16, 145 (1969)

3.1.5 BB/ AT RAERCLEEHEL VFL—ay FUX—SORR

TR ANA TRERIC L 2BRBAUEED L 4+
—HEOWRIEORE, EEEEKIT STO0TT TR
HELTERD, G0, F52F9 7 - YUFL—FICY
THEEBEA L, GERICI D FHEA 5o F— 5k, K
I, WERBHONER 2B ENTEL. 5250
7 YV F -2 REHRFRESHELKD FNICHNE
W, YFL—RILBNIhE o2 VF—2HETEC
LICEDRHBEFMT A EMNTE 2. RETES
EROTYYFUr—20XBRAREL, BN rLE
—=HHBLFMET 2 5LV 2 v F~—FHEIchE
STHEDRVWESMBIERTE 3 FETH LM, BRE
ERHEFHEED /) 1 XICHS T 3RERORE ST
REn, XREEROME FRIZEEFEESOLS
1/ = FOZERCHKTER, chatangaidt
BIHMEEDRAFEBHRICE-TEXE LT, Th
ZE > TRETE 5 MR 01 1 mR/hr~% R/hr
TH5. —h. BEEFNE N TREBCLZHFRIE
WHRIC BT 2BERE SV ZOEERBITE DR &
LB, BHRAEHFRTRATHERE &R/
WABTBIC K > TR EAS LY, EEMCBRESZED
5HETHSE. DEo2-ohEspsesctick-
THRICITOIROREREE L AE T 2 BB AESEEE3
TEHBTESD. Fig. 3-2 KEDEENIT Ta v 7 £4 7T
77 L%RLI. CORMBAHRNICE > THIELE 276X
1" P32F 90 « v VFU—2%2RA0 I FYi—4K

Amp. 1. 2 3 Diff. Amp,

(current)

2°$X1°PL Scinti

LAPMT

Une
Shot,
Muiti.

Hy
Power
Supply

Schmitt
Circuit

Rate
Meter
Circuit

Boot strap circuit

Fig. 3-2 Block diagram

SN THBICORTA 3.

ERHBIRAZY & Do 2 BEERM CHICESER &
BREERESOEEREOBEREL z0BT AL E— 1L
NNVOTERE X CHBRERORE L ~VvORERTH
5. CCTRVW:-BEEREABRBE A VF L%
HEMCREOTAEBERE 7 — 2+ 5 v 7ERTS
0, sz & BB D KA Micro pair transistor
UPA-15 ZRNTREBEEEZR DB ELDCEEED B
LA X~ FARBEETAHEIMBARE Uiz, $47
TRAF oIy FU—2DERANABESERICEE
W HEEIBICA ZBNC IR A B 212 5 RERS
B, ThR7Tuy 284755 4TRT LS Int. 1,
2, Diff. 1 Tz -1,

U Lo o s il@Eastt Fg. 3-3 1CRTED
TH5. CORLYD, HRET B vBOFEAT Fr¥—
#3MeV L92L, YUYFUL—AAD2KRBFICELS
VIFV—¥a YNV RTEEIZIZ 15KeV T THAE

107

6r Input pulse rate : 50pps

Counting rate (cps)

10°
s
sk

:{/

{

0

0.001 2

:l l68'0.0]_ ) :4 é éO.l l2 l't éél
Input pulse height (V,acbitrary scale)

Fig. 3-3 Passing-through rate of input analogue pulse
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HEICA S,
ABOMHEIRE 24R/br, AE LRI 2R/Mr G,
TAMF T 0.1 MeV~3MeV ZTHEHTH 5.

JAERI 5021

UrRTFIRF w7 « Y vFr—2alist-883HD
—PITH Y, ok, hoksE~0BBIR4HD
FETHE. (BA)

3.1.6 FREYAXD Nal UFL—50 G(E) BHORE

27 b VBBERET GE) BBIC 0TI TICR
% No.7.8,9 LBV TEE, BEOHE, ETHER
itk 3 GE) BERORELCDOTDORTE R, D%
£BY 4 R0 Nal ¥ v F L —2ICDNT, v RERERE
ZROVTHRE Lz ASSETFicktd 3 Nal o BB » &
GE) BRORELXBCN o7z, CLTBCLHSHE
FHiEid Az No. 9 KBV ToO~NLHOGEEE cHE
HREEORVWERAEB2ZLOTE 5 GE) BREET
3. BLaE#®yBER, BEOR#MLSI I NVF—
AR 5~ BTHHHEFNEZ L, ERCRFIA
X AKBICHENS D, ¢ TIRERO THE, MHg,
855y, 137Cs, 22Na, Co, %Y, #Na AFEY, v #HI R
F— 100KeV LIFICOWTRERNEIGEEHEEZHT
fo. EERICHE L7 Nal 3 179 %17, 1.57¢x1”, 1.5%¢
x1.5%, 1.757¢x1", 1.75"¢x2", 27¢x2%, 3"¢x3"
DTETH 3. cODOLBEBED LICEHE LIG(E)

4
2 (2)
102

~~ 8‘
g 6
£ 1)
S 4 ‘
2
4 &
=
=
xd'lo-!_
o 8
T 6

al

ol

1074y
8-
6.
t [ |
4 4 6 819

1 [ | \ s P ) .

2 4 68,71 2 4 689 2
Pulse height(MeV)

Fig. 3-4 Curves of G(E) function calculated from ex-

perimental data of 50 KeV to 2. 75 MeV (1), and from

theoretical data of 50 KeV to 8 MeV (2) for 27¢x2”
Nal scintillator

Error(%)
| -+
S0 B

é él.O 2 4

Photon energy(MeV) -

Fig. 3-5 Applied error of G(E) function to standard
spectrum for 27¢x2” Nal

BEOENRE I NaIDKE SRV BEND D,
TOEED GE) BHMY vFlL—va YISWADT F
WFE— (&) Tk >TRELEMTZNEOLDEK
0. EBRT — 2 KRN AE bR 17¢X1” @ Nal %
DENT, 50KeV~3MeV HFHO®ET =5 %RLL
S ERAMICIETAIEERB SN, Fig. 3-4 IT 279X
2" Nal ¢ G(E) o BEEA—HlELTHY, 20
G(E) E¥% Fig. 3-5 o (1) It . T NTO Y v+
V=2 DONTHNABCETH BH, 2.5MeV Ll EIT
oM B MROTHILECHEOFECERLTH D
NEMBREDVZ B HDT, COMBEMERNICHTE
ENHbOLLIEL TE D HAIEND - Th, GE)
B OBE | 50 KeV~3 MeV DfEFHIC D\ T3 BAR
ZRDIWV KL, LDETIvE—~DHEIZCH
PoRBLLICEMTEE. Lizss->T 3MeV P
D GE) BEOABEIROX S KB -7, *Na
O 2.75MeV Dbz 3 vF¥— g DT, Eitoyin
BELTEBICRATEKBE M WV /2%, MILLER &
SNOW T & - TERERMICEIE St Nal hopz 2 E—
BERARZ b E S L ITEHE LK GE) B¥o, 2.75
MeV T EHIA<7 LT 5 BRAREERD,
ZOHREOHMAE 8MeV ETHEEL, TS FEMEES
blic 8MeV ECOEERMNBREHBEL, Thitd
BOTH 6D T GE) BEAETET B LV S FEEEs
ol LOFEZEHTBCH-T, 2.75MeV T
DEJIIc X 5 Nal @ Interaction Ratio IR (E,), Photo-
fraction PF (E;) &, MIiLLER & SNow OEBEEIC X
BENHEDI A NF—EHDHEEB T, D4
BOZMELHER L. HECh-oTRcoFE:E
BULBLR > TRHREZ LT BRGERMEEL B
7c. Fig.3-5 @ (2) BZDLSIKLT 8MeV =TH
Lk GE) B¥cdhs. (A
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3.2 A

111

B O # =

in rats,

by starvation, and

90 in man on a long-term scale.

Internal Exposure

The following studies were performed in 1968,
(1) A method for determination of plutonjum in blood by anion exchange,
(2) Electrodeposition of plutonium in ammonium nitrate solution,
(3) Effects of carrier on the retention, excretion and distribution of cerium-144

(4) Retention, excretion and blood concentration of ¥’Cs by rats as influenced

(5) Correlation between ingestion, accumulation and excretion of fallout strontium-

2.1 &

NESGIRICE S 2 BRI, 2 o004 75—~ 1)
EEMETOBREREOEREICE T AMEL 2) &
N Rl OFFEIZBET 3MEN ST > T 3.

Y77—= 1) TRMERPICEENE Vv i=yr%

LN D EERT 2R FELECD X >S&HE

Ufc. BBRIRALLcMERD 7N b= %4 4 53
BBRICEE Lictk BBAVvE=9La-24/ -V
ABRIC X >TE®EL, DO THBRIEKTREEL, Hit
WICKBALT v ==v %2, RF YV ARCEE%:
BLRIFESRERLL, 89%ERTCEERELT
3 (3.2.2 BH).

EBRBROBETCHIWNERT Y=Y AKKKEDT 3
TN =T ADEEBICOOTE, BERXKBLEOANAL
EAT, BEOBELXHZREL (3.2.3 2R).

77 —< 2) THERRIKEDANSR ¥Cs ik

B

NEEB L UHtoMESB it bhl. ¥Cs oy
BEASHDRATEAT 20 E S » i, ¥Cs DRIBLL
BIMELEETHS. CoMETIR ¥Cs 0B, Hilt
D5~ Y BIERIRIBIC L o TE L BT BT & %,
FRXIZFES>TIHEHLTH S (3.2.5 BF). B0
FE LT MCe ok NEH, Hilts XURASHICE &
FTHEEOZEEHRE L. “Ce IS, ik Cend
IWICK > THEEANORBHE L BB C & IEREN
(3.2.4 BR).
EHIFIDMIEEE LT, EREBRAICONT, 74—
MTU R St o BIE, KRNERE HitBo 3Fo0
HBHBILRE 1962 &E 4 & 1967 43 THER LAk B sE
ENTH3. "ro—pHERICETIF—23ETH 3
B, RIGCHIBER, E® HhilticontoF—2i3
BPUEOWOTEETHS. (HER)

3.2.2 BAFUEFHRECLBIMBEPOTIN b= LOERE

—fic, LEMTEORBFICENTR IV =Y 40D
WOBBEFMIZ4MS LR E6MEEZITENL. P
P U AQSEHRIFICEN T RIFIDIREEB 5 1obic
Pu(lV) Iz T xRN 50088 BETH 5. COES,
PuVI) CH-THRFSETE 32N R VL Eeh
, POV =Y AOBEFHOBEIT LR L
TH k5. FiE (BYDiES No. 10, JAERI-5017,
p.151) T3, BEXHBERICEOTERA 4 YRETh
HTA2X0Dh, HE-T 4/ — W BABKIC B WD THEE

574, Pu(VI) o38N RIFICTR 2 5 WisH
2CE%ELDHULI. FREER, BBRE s/, —roH
A, COLEOWBROBE, KLLihkoiET 218
AR EIS0T, Pu(lV) LU PuVI) oS80 shR
KONWTERETIE o7, COKE, KLU mikRE
BEET HIEA L, BBhickY 3 Pu(VI) oBEid,
Fig. 3-6 DL S ICHIT VKX, 2OBEREUT Pu(lV)
ERERAULTHEEMBHBALLE. LhL, ZohiE:
EEDOH 7 MEERERA LR TR, BR-x4/ —
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1000

500

100

(54
[=]
1

Distribution coefficient, Ka

1 1 1 ! 1
10 0 20 40 60 80 100

Concentration of blood

{original blood volume
\ adsorption solution

X 100)

Resin: Dowex 2, X8
Solution: 8N HNO;
Fig. 3-6 Relation between the distribution coefficient
of plutonium and the volume ratio of blood o adsorp-
tion solution

VEABROEES (Fig. 3-7) X D HIE~DRE R
bbb od, SHORRZIFEBTCEL - DT
&3, 44 yREulsREICET 3 Pa(Vl) 14 Yol
BN B N EiIckdEEI DN B BHR-T4/ —n
BABKROBEAIE, Pu(VI) T2 T H 20 BERH
POEBEZTRYLNDEORENRB LN 44 /Rl
fEiCB I s, MtéE, BIUBROZBRBICETES
V=Y ADEEL T -ITINES TABLE3-3 T LHT.
VU FOEBREREARAELT, OMEHOFNV =T AR
DEDHETERTESCE b o1t
Mm% 10ml ZHBTKILL, BE%: 8ml 0 8N W
BRicing UCiaii 4 3. =4/ —n 12ml 0%, €
n%E Dowex 2, X8 B4 4 »ZT#ffgkos 7 4 (AR
I9mm, EX 0mm) CHEL TNV =V LEZREIE
5. 40vjo 8 N WEk-60vjo = # / —BATEK 20ml
TH7L%8EEL, DVTCZB{EA4ZVEEL IN T
B10ml TV b=y kB#E T 5. BREREEE L
LV L, KEMLT yE=vATHEIL, RFVYILRH
BAEREE LT 300mA/em? OERHRT3IKMESEL, @

JAERI 5021
A
10009 t\\
'Q\\B
\\\
S00r ~2.py(W)
;)
=
2
o Pu(VI)
5 100
5
=]
g 50}
fo
10 1 1 1 1 !
0 20 40 60 80 100

Concentration of blood

{original blood volume )
adsorption solution X100

Resin: Dowex 2, X8
Solution : 40 v/o 8N HNQO;-60 v/o C:Hs;OH
Fig. 3-7 Relation between the distribution coefficient of
plutonium and the volume ratio of blood to adsorption
solution

TABLE 3-3 Recovery of Pu(VI) by anion exchange in
8N HNO:; solution and 40v/o 88 HNOs-60
vjo C:HsOH solution

% Pu(VI) recovered
Fraction
0v/o 8N HNOs-
8NHNO:  l50v/0 C,H:OH
Passing solution, 20m! 11~17(14)* 2.2~6.7(3.9)
‘Washing solution, 20m/ | 7.0~7.6(7.3) | 0.9~3.0(1.7)
Eluate, 10 m! 51~T74(58) 85~91(89)

* () mean value

BHEERELT Vv =y aBERDS. coFED
BHRAR, ERT2 a BAERESRICE D & % 54,
FUABREB LA VCTIORHEUE LBE, &2
1078C Thote. BHBHHARTEXRZER IO
V. GRAE)
. EEFXMR
1) AxaisHl J.: J. Nucl. Sci. Technol. (Tokyo), 6, 12
(1969).

3.2.3 BRB7VESILARBICBEIZTN =D LAORE

BESV =9 AOERBER, 55V RAEER
BEDHAEDI-DICIBERSBETHS. BEEFNITD
BORKZDANWAREBICIVELE. ZhTERE
B, BEERO pH, BEWR, 8% HBE BRHE

Bz LORBOERETIE o 1.

TN =y AOBERIEBHRT ve=v 4, HET
ve=vys Bibt7Tve=va, BRT vE=9 L4, T
EOBRBELTARbOATH AR, TTRNCHERT Ve
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Electrodeposition yield (%)
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00 1 2 .3

Electrodeposition time (hr)
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(3) 300mA/cell
Fig. 3-8 Relation between electrodeposition yield and
electrodeposition time at various current density
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401

Electrodeposition yield (%)
3
T
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Volume (ml)
Fig. 3-9 Relation between electrodeposition yield and

solution volume at the density of 300 mA/cell
=Y ABIRIC OV TRBZTE - fo. BEICE, BN
KD-S-1 EHEBE, ERE 3om, B 10m Oy
A rEOBEEVvEROE. LBEBIIESE, BER
BE 25cm BHER 1.5cm OXF ¥ VRRAEFERAL
to. EROWMBRZIHEFDEBDTHS. 2N HHBH ml
ABERNMTED, TRV =94 P Uv—%—I&
WaEMAZB. chic Fud vy JHEREE 1~2 §Ein
Z, (1: 1) KRBT vE= v A%EFENBRITNS

O O® g 113
—~ 100f
(]
é 80—/\\\
g -
E 60
=
.§ 40+
'ES
©
2
2 20F
=
5
=
&= 10 ] 1 I ] ] 1

1 2 3 4 5 6

Concentration of (NH)NOs N

Fig. 3-10 Relation of electrodeposition yield and the
concentration of ammonium nitrate

FTMAS. 25K 2NREEEZmMATpH % 2.0~2.3
TR LEEAT »7-. EHLE V=Y 2 - b L
—~Y—F 6V = 6D 2N BRIEKTHE.
ANAENEREETESE T > 58% Fig. 3-81C L
I ZOBEAE, kwABYD 300mA OBHRBETCHE
S TR RBNERETESENET L. BEDhOR
o pH oF ki, €1 %D 300mA TESL-L
X, 105 T20~2.3058.0~8.41c L5 L, L
I —EREAER L. Chicst L 100mA F7iT -
72& 124920 381 8.0~8. 4 It LR L1z,

BEBREOBRRENEBOBEBIC DV TER LEERD
— % Fig. 3-9 T Lod L. BHEELLH D 300 mA,
BENH 2 REOBES, BEEHM 10ml Pllossic
REWNERSSIEL >, Lk LA 15~20ml
DEETHTHEREEEZEL LGS, 530 I3E
EHMER L SR BITFRNEKRTESTAC &M
T&k.

BT Ve ABEICOTIE Fig. 3-10 T LB L
72X DI 0EN~2NDE ENERNBEL, COBEL
DEVHEATS, &5V REVES TS REIETL
7z

B REOENE 0. lom~2cm OBHETRE
ENRCHEVESLBIETIRNCEBDML -1 T
OWRT vE=v ABRICBI 3BEFETR 2T L
RRAF =R LOUBEDER S PETHD, Zoax
R FPNVEZHECDREOBE N ENVRRRT P VTH
7o GERR)

3.2.4 Sy bCBHB Co-144 DBE, Hiltd & UHNAEIC S & ETHEEORE

5y MTHTAEHEKE LT, BEABIUEADE #ULk Iokkiikor) vaicwl, BS5Foev

ECEEAEZEUHRYE 0 E{ktY v A-144 KiEKE A

T/7zvBFrYVvarathtos/z vBRE ) v A
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TABLE 3-4 Properties of injected solution and rats
Injected solution rats
Experiment Conc. of CeClj| gg:iliisagfivity pH Volume injected | Ce dose injected | Age ‘at injection Weight
(%) (#Ci/ml) (m?) (mg) (days) (g)
4,.9x10°¢ ~ -6
1 (C.F) 89 ~1.5 0.10 2.8x10 170 392+ 68
2 2.1x10"1 76 ~1.5 0.10 1.2x10"! 1m 349429
3 10.3 64 ~1.5 0.10 5.9 147 32527
4 2.1x10-1* 72 ~6.0 0.10 1.2x10°! 168 34649
* with 1. 0% sodium citrate
10 101
sk a 8- b
. Ce:2.8X10°mg(C.F.) Ce : 1.2X10"mg
2 pH :ca.1l.5 ° pH:ca. 15
& 68 (chloride) ] 6‘°° (chloride)
X
R 4}
Ce : 1.2X107 o
Ce : 2.8X10%mg (C.F.) PHeontls ©
20; pH :ca. 1.5 20 .
(chloride) (chloride)
05 20 30 % 1 20 20 30
o 00 Pa.ys . Days
00— " o , o
%% o
%%0 & g o ° H d .
AL Ce : 1.2X10"mg . P
80l soF pH I ¢a.6.0 8r - EB‘O
. ¢ (citrate) fg . i’a’l"i- e |, Ce ! 1.2X10"mg
é 605 © "ol o O (chloride) Qo 6F pH. ca.6.0
a 3 o |o o (citrate)
R Ce 5.9 | . =
L e - D.9mg 40- e 47 4
0 o Hiels X 8 T
ol (chloride) ol w ok *below 0.03%/day o
L 1 L 1 ) 1 Om&ﬁ&be“c Glﬂ.‘"—;' ! ]
0%t % 30 % 16 2 30 o 1 20 % o 10 20 3
Days Days Days Days
Fig. 3-11 Whole body retention of Ce following a o: fecal excretion

single intravenous injection
Note: Each point shows data from individual animals.

= : urinary excretion
Fig. 3-12 Daily fecal and urinary excretion of 4Ce
following a single intravenous injection

-144 KIEWHHB UL (TABLE3-4 BR). ZhDLOWHE

CHEYARE—FT v FORBEHHERA I 0. 10 ml 5
Lickh &, TOLEBEHEE, BHES XCHRADHE
H—» BElicbi>THE L.

£ BBEOBEAL(LE Fig. 3-11 KR4, BEEMNFE
e EHltE UL MEE h B EI 45 2 3 (Fig. 3~
11c), ho=FREMUULBFEE@MAR L. X UE
HE0E ) v LE2RE LUIEAR, 25BEBREHE
BICHTOLREBSARCEL L. chiicoitEEBD
B&wiiy, #E5R%—H BichRiS B Radkiths
o litHiEdTs. kY vatsz vEte
V7 AOHEBICEI28BHOHERIIZILALZD O
ip oz,

Fig. 3-12 [tRT & S5it, Ce-144 (33 & LTHrhicHE
M hiz. Thiz—RiESTFRETCHRANICEET 3%
BErxExd LcRpictithsolidd@le, AKE

BENTEELTIS, FR (BE2VRBEABLESAL
TREV)CEET A EE2RBT 5. #EhdkitkokE
EhEzHbE, DVThoBELTOBAREBEEETCR
G BEHAERIEboDLNE. Tiibh, 238N
RYUSFER 2 v ERETRCERES. EEROEAR
Rt S BT E R VO T Sic i 2 v L5 5
(Fig. 3-NBR). FErhikillRomAOH Sbh s A%,
BEEAicAH 5 & MBARTERATBHEIC, 1.2%x10 ' mg
ok (G 2aUCEBAIR2BRK, ART/72V
BEOBAXIBREIEDON S. 5.9mg DiHEES
TIEARBEEAE L MAIEN, B-o2 0 LEBRRE
Hohizh o
FERSHEORBE(LICET 5 FHS 7— & 13 BT
290, LT, AAREE (R, BR 2E8~3<
wEL, M, Ok BARDCRDED -7 FEALE
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Lice ) Y ADTEERBTAPLIEDITHEL, &, M
~NEE Lc' ) v a3BEES hicd WEAERLE. E
BEED Ce-144 phFR (4 28~29 AER) 4 3
HKDRIR%E Fig. 3-13 IRT. HAROHAKIDE
BLUBROLERIBRTL, FESIUBRBOLESR
AL

PP =T AZE) Y ALLENICHEMUULETETDH
34, TOBBEKBLIUSEEADO~Y RICBY 344N
@A U 5~7- Scuusert J. Sic khid?®, fiEcizg
RUEETIEARE oI L, BEIEE LTHES
FUBRMICTEE T AL 0S5, o aELZRL, Ce
14 BHEEERDRVIEES 4 vHBTE, S0EED
o4 FRBBZRTEVAZESTHS. (BH)

EEXE®

1) EKMAN L. ez al.: Int. J. App. Rad. & Iso. 12, 321
(1961).

2) EH, BA, $#XK, : JAERI-memo 3194 (1968).

3) ScHUBERT J. et al.: Rad. Res. 15, 220 (1961).
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10Y
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Content of MCe on 28—29days after injection(% dose)

10 ] !
108 107 102 10°

Ce injected (mg)

Fig. 3-13 Effect of carrier on the deposition of /Ce in
different organs

3.25 RXIM ¥'Cs OEE, HHELUVMPRECREITINHONE

FZX T ¥Cs 2—MEEAKRE L, Z0%ROLEE
#H 1aYbofktgskomeh (MER, M) BEH
URICE s TODIC BT B % T o UERIRET
i1, B2 5X 85,7, KiZBHECHEKDELSIC
L.

HEEZIIVE, 2FBEOYREMIIZF LIEAL,
WMEGAD L, FEMIHME D2 > TEE L (Fig.
3-14 2R). HSRETR, RbodhERMRBIc
HrFUSELS L, aHoFRIC L, Rkl ED
THRICKIG L. (Fg. 3-15 &1R).

RPE, JRrpEEEE, ok, mMEREE, R
EOB{%IE Fig. 3-16 (a,b) ITRTM THB. TDE
BTl 2B0AXIicT, HEREEE EEREL

100

X starve diet given
o e feed Whole Body

B 4 Retention
e - control S
G 0
= B
3 & °F LN
x -

5
pr et tps e b vl er Lo ategnslos
o] 10 20 30

Days ofter Injection

Fig. 3-14 Whole body retention of '¥Cs during star-
vation and after feeding

BICs 5 — BRI U 288, SikEsRshic

Dietary Condition

LI ) I TTT 1 I 1 I x| I

(starve)  (feed)

Whole Body Retention

Sy

(% dose )
g 8
,.j%éf

(% dose /day )
T T |llll|

Urinary Excretion and Retention

o
o

Urinary
Excretion
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No.12, triangles: rat No. 16).
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Correlation between %Sr in diet, feces and urine

TABLE 3-5 Ratio of body burden of %Sr to daily
urinary excretion

1963 1964 1965 1966 1967
June Dec. June Dec. June Dec. June Dec. June

2,"(33(’3})’“"“‘“- 310 370 460 510 550 510 490 470 450
Urinary

excretion®* 14 15 19 19 14 12 15 1 12
U(pCi/day)

Q/Uday) 220 250 240 270 390 430 330 390 370

* Calculated from dietary intakes.
** Interpolation of observed values.

ZREBRLTHE.

HHEERPEEOHIT TABLE3-5 RTINS, 2O
EEEHRMA, 220~430 OfEFARICH Y, COEMBEED
NE—VERHOERTHBCEERLTNS. 2ok
3, ROMTERETRIEDLIR St OANERHEE
TEI2HEBENERKTH A, —EEEEORVC & LE
BUBUHEE SRV, 812 Health Physics 17, 41
(1969) 2| (M)
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planned release for a short period.

coastal sea area off Tokai were studied.

was tried assuming probable conditions.

Environmental Radiation and Contamination

A statistical analysis of the meteorological data was carried out for the
evaluation of the continuous release of effluent lasting for a long period and the

It had been examined to use manganese as a tracer in atmospheric diffusion
experiments and this year the background level of this element in the atmosphere
was examined. Sodium concentration in air was also checked because sodium
is an interference element for manganese in activation analysis.

In the oceanic research, the varistion of sea currents and the diffusion in the

Surveys of natural background radioactivities have been made for several years,
and a part of the statistical investigation was completed this year.
The evaluation of the role of environmental monitors in a reactor accident
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Fig. 3-19 Distribution of exposure rate by indirect
method

K URAKEREDSHIIFEED +£30% LIAIC 99%
DEFEETEIE-TVBLE3. $cDEEHED
+30% LIRICA % HBORIUS ORI 95% EEETE
WTiR2H HHEo—ABTR4ABBKRETHS. I
bEE—HERT 2~4 Ao EERR L CllE URE
BERBIUBELS LN, 2oBoRENITMEE
HBL . WMTED. (B

3.3.3 HMEHMERFICKBRTHD Mn & No REEDRRBIEE

B KA BEEDIC & 2 HIRFEM O 7o) D RKIL#E
Bobrr—4—ELTMnAKHBL, FNEFKTHE
BEE AT E > T Mo QBESFHZ S EH L HEE
BEL, 2EHIEDAL->TERICMnOHRBEREE T
ot TOFHRO—BIE [HEHDEE] No. 9, 10
(JAERI 5016, 5017) ic#i&LTh 5. ZOBWHOER
THERILZOMN Ny 7759 v FE LTRRDICEE
TAHAMnEBTHB. 2L TCORRPICEET HETE
EZOWHEZER, §Hibb Mo HED ZVREHE
{tMEDEED Z2OnERF Ui, /o0 Mn 2HJITE
TEEASICHESREEL S Na SEAMICEE SN S 0D
T, Na o RELZOELEGD LD . —FHRETOD
BRI RIS D B ELIZ, ZOBORREB/CL>T
EBRCHEEICEDLNEIDOT, E=F Y YIS RF—V 3V
TEA LTV 3 AR EHEEEDE (L, Mo, Naoj
EZ{ el L.

SHOBBIIAKEBREIYVRT 7 4 v 2 EHOHE
FREEEERR T 2 BRI T 1 BRI S 10 giEdikic b
S CHEEEE L. BERIAKENED 10m OMET
58, 6 A&V 1l o 3fHEIChic-THBTIE 1.

Mn & Na 0RIEREEL-BELZ0E TORET
JRR-2 #k7* JRR-3 T 1043151 L 20 S FE /ST L&
B U itEgEo vy #x <7 tvkD Mn, Na §%
e L. RN C OBRETH S L, (hoKBEOL
EFIFE AL BMn (n, v) ®Mn @ 0.85MeV X
%Na(n, v)*Na @ 2.75MeV & b E— 7EHEHE LD
HENHBTEMTES.

ZDEAIcLTHEDHT: Mn & Na o 2 BEfEEHE
EoBMERAKDERKSEREORKEELE LD
IC Fig. 3-20 i L L. KXrhBRBUEIZRER 4
HEBLEbODOREETHS. TLEEOOESI
W Im ThHs. 2O LS Mn & Na pFEES
e, REBELSBRILLIYD, ZOEBZEENKS
BT ERBMERSASS. L LARKHEABHEEE
DOEMENMRZDKORRER L L >TRELELASH
ZOEBIRBII0ELIEH D, ULhrd 4 BEORANTE
NOIREMNT 2. CoXHBEHELDTRIBHER
EDH % Mn, Na O E & Hig L.

Mn & NaoZEBa24 5 &, HEOEEIR XL BT
3. COEHEZOMHRORMERDNICHESETHI



120 RROUARLEBEBOED JAERI 5021

-\E Dust
g = o> ; - . >, ~ ,e:v'. L e 1o
E W W B s R _...' N W J ¥ l o N.-/ " v " RPN ;;
£ 10712 Z§
g Na =

10 - = < -
3 s . . Ot aad - o - s, Lo s
: ".‘.—.-'"—‘v." - 's.-"_:_.'qv:-v = -—‘ Ve raa T N - v ey i Z
£ 107 °
k-] . .n . =
] . o 3 . . )
£ gallmai . sfaali e i e Mo APORLIN, T LT, 2
g A2y N ‘ T T LN Z
=} 4
o e {1 ) 16 DU DU SHUUUN U TSRS VU OO, Y 111 o 1 1. L A1 L [ S NS SEN SN PN I | 1 f WU FONSS N N N NN N S

5/2324 25 26 27 28 29 30 2 6/6 7 8 6/12 13 14 6/19 20 21 22 23 24 25 26 27 28 11/8 9 10 11 1213 14

1968 Time (day)

Fig. 3-20 Variation of atmospheric concentration of Mn and Na
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Fig. 3-24 137Cs concentration of sea water off Tokai (500 m) and of dust in Tokai
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Fig. 3-26 The current ellipse at 600 m

off JAERI from 13th to 18 th Dec. 1968
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Fig. 3-27 U, V component of sea current
(13~19th, Dec. 1967)
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3.3.9 BEAE L EETLEE

(1) 1967 4 10 A EBHFRBAEFNERLSEES
B Mk EBEEY MK TIC X 5 Critical Nuclides
& Critical Organisms Z R4 RBEHLE | (LITFTR
BRMEEE VD) ERELL. COHETR ABOK
kBB ER,

A=CurXxR=CsyXFXxXR (1)
TEbLTNE. TCT
A: 1HBLYOHHEEEORIE (Ci/day)
R: 13 00BELEYOERE  (g/day)
Cur: MEEEEDO B TED B (Ci/g)

Csw: ¥iko B TED BE (Ci/ml)
F: BEEHOBRERE
Cur_Cur’
F=E:l—;_csw’ (2)
Cur': IBEREYTORETLFEDRE (alg)
Csw': lBKDOZEETHEDOBE (g/ml)

(DR 2513 XS ICBEREROEEEREZELT
1 B O EOBNRR, BRERONKO jk i
MEF D IE ARSI O 1 B OB & NG R IRE
T5. '

(2) BELXEYO) BOENE

REREZTEEAADOTY 1 AOBELNORNE
(R) Z&EHofEic kD 10g/day & 100g/day @ 238
hichdTia. LT Critical nuclides |3 '“Ru &
WCe (7272 L, HEARIHMEMZ X D O HMEER O
PR OEEEDTFT), & LT Critical Organisms |3,
WRy T HINVTIE, Favkvn=ZY, N4, A 51,
A%, TUOE, 379, 7THY, ¥PI, LT *Ce
DNWTRYFREFT/ Y ZBALK. ERHORIZMA
b 100g/dey & L7 L L, chooBEEHORE
BUIERFIIS 0 b ZREMICE 2 M REOBEN O HHP
BHEEABEIC LTS, Lizs-TITE LD ot
BEROBEEGETDS, 20 TRENBEOEES LT
WCHEAT S EFlkE . 2E2F, KBRENOH
BXEREOMER (MF 37, 38 4£p) <k, W, B
NBLUiE, T@#icELLNTOERE 1AL DDK
E4EHoEREIIZhTh 33~68g, 65~86g, BXU
84~102g Th 7. Fh, KELEYHOBEHGEFHLE
LTid, S, SA%, 30, AVv—k&— b,
DB, ¥<¢H, TARDIETH . ThdDTeEhd
HEICAV S Critical Organisms & #DERERRH
RORAERDENSDTHE LS. ThELTE
BURiE LT, coBEHOERRI 100 g/dy 0%
ABOTHS LTADEMIcEEINY. D UAREEH
—DWBEENE S -T 1 HOBELEMOBEREORE &
THLELELHBIEAS.

COMECH L, ILERRAEAOE AT HEHD
BRI >V T—RADEERIOBREZ L DAL, O
MR OBEEY (B&IhL) hoRELKEENET
BT & LRPOR URETROBED S BEERILIC X
5 [BEEMSKRE LTOTHEREGRE] 2#8HL, &
HEREECA V5. - 20RI1E 100 g/day/person ©
5. COEAFIBEFLOEEBONRE LTHRS
REEZL, TOFHNREEELERT D EAHEAEL
TW5. L, BEGRIMERT LS RHINCELS
FMEBATHD, colpicELRREICK 3 5  Critical
group DREMNHSBEE XN TS, X -T1HDHEEY
DB BT PEDTE GLIRiIcdd 5 Critical group ¥
BEBEAY 20 SDHREL, Z@IEREIL Critical
group DEIGEMBICELR (MALIF 2) 2EDTERD
EICTNERNESS.

(3) MBEHRHE

CNETICHEINTOEBEELD O ERBERERRIEE
SEEONEE P V-4 —FERD 22O FETHH I
BER—BLTHEEARLLARAAT, EEICRBEET
FBICLBFOFH P v—H —ERETEE L i
BOBKELTH Lo F X h—BricEu.

CNORRIZDNTIE b v ——EENC & 3 BEE IR
FEREBICHEK D SO B EEBOER N EficE LT
WIRWRIEETOETh B &, 1, FEEKFORKIL
FREOBREPEIRENERREE R B C & E5n%E
FohcTns.

FRRRANICE X, WMEOF UL B X ERIEENME
CHATIEEE—EEENCONT, & Z ¥ Mn
(1~10%) % Zn (1~10%) oW THEIC X D KIBEDOH
OEENHZC EiE (1) ROADEHRICKSTEEL
B2z ERIBREROFEHERRDLY, AKHE
SNIEICONTEEMEE S > THYIHMEO 72 DB
FHELTVE. COREDPVWTRFLTHA.

FABERYSEMITE » 2Kic F=CMF/Csw=C.uF'/
Csw' 922 L IcRERDELSRBDNAS.

TRLE 1R EKEBEEMhOEEREOREE
#ThHs BRKPCORBTLEITEIC X DELRES
PIEORRIRY, WEHCE > TEKPOTEORELR
5. Ff, AKX OBELYBEICT 2 KkboR
FORBREKPOEERBIZ L > TR 2 &L HERK
BICHSDICE > TE T 3. X->THBICWH A,
Cow' REEEMCL >TERIW RED bOTEL
TRIZLIEW. i, BEEDHORETEEESL
Thd, ~ROMERCHV LI REROSHTICE -
TROWIBERERDCORLED turn over T 5
SEAROHEOBEERLTVAILT» OERSILTY
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B0, 2 ¥R E X OEEEY O REHER TR E DR
EOMBETH 3. HHiC b v~y —FRIC X BIED, A
ICEBIAM PR EFRICEL TRV ENS 2 &0
i kIR BRRIBICIZ N C & IS TN 3.
TR EDHEH & TORBKDFHETRE DL EMFEK
OHBICFHFINZ00 (HRREBICHLT) $HLHT
A4 AN )

L LIcH ORNMERAEZZDEEILTVB LS
BB 2200FETEHLEREE 2RO LeirE LY
ELUTRABEEZAOEBICHNS T & RBEBREND
BGETNMT 3 O BY T

(4) & L
VI LD 5 b HE PG B EIC AV 3 B A& o i mic

B Ok 4 127

£ 3 BRI >R, LA F=Cur/Csw
& F'=Cy'|Csy' LXRBIL, SERRIT H P BE N dtilg
IR S NI MR T OWEEY O i E D ERIC >
WTid Activity Ratio (Az) & L, MHEEEE KRR 2
BEBHBEDLS. LT

=4, Cnr
F_AR—CSW (3)

LINET, 5R o Ll TOBRNIK T O Bt
HEMEEMMTEINT 2 ROME 3 BHERE LTED
L ROT MG RERTMIC IEHTE S 5. BEEKC
DT, MEEYOER, % FR LTI 8ET
%me@J%@C’DO‘TEGC%&-meﬁ U Cur'[Csw' & 11
TEMZSOTIEL, EMEHNEDE b1 -7 termi-
nology (£ 9 2 A EHH 5. (M)

3.3.10 MSIMEEOEREMEICHS SN

(1) #HRRFES &R

IR FRMG PTG BT R12 5 — AR O U IR & LT,
BERBELEMOBENEONTUER, FERsLoezo
BB BT 2EHEONBURREZ S ok, HEEd
FVEBINTOEL. ULpL, oHETRBRISC
HETBAODOKRENT &, #1 AOBEHIERBEIC
BIELTO S &V SRR S 5. & SICTmEM
FEAEPRENTOED. ZROoDAEHEZ T, 424
BELONBEBROFMAEEZEEL T & 2LT 42
FEREIEZS 2RO 4 4 P2 BB UG EOBHRE
D ot (RFE No.10 p. 157). 43EEFIZchE S BIC
FELSHRET L.
TTHWRREREO BT ONT, WIERERD ZHEA
HERD, EFNTOBRE &I hiH 8 p IR
BEHT—RRICHH 5 L0 SRE) itk EE0MEE
Hfe. COR, HRRHEERIZWEREhOEEI
BHT2RE LTEB LN 2L THBERESDEDS
BELRTAY, KEOBLERTES T TV 2R
(MAFF Tech. Report FRL-1, U. K. 1967) ici2 & A &
—¥KTi2cEbbhot. DF¥ICEEOETEIRHOINT
3, HRREOKREEMELESENEETHIC L
HEHL, BEEBEEEELL. 2LTCRBENELHTLE
BULWHETR, BRKERENZHEET T ENBYE
#Z, [1584%8 (Contamination Factor; (C.F.))| 0#%
SEGAL, B BE BEMEESEHET3(CF)
ZRot. CcoORBICL-T, wEERERIIEKEE
OBYELTEED SN
BAHEROBERBIIENERTH 205, AR
BRFCOOTRERURESEEL L 3. FRAGREIZ
HERLERBEOBRTEON S Y, B cREER
EML, HREPHLEL 20T, HBickp iz
V. ZZTHRBESHREREO BEC WA T3 LEL
T, FHUEBEEB21HICEN T BELES/LoMED

T, BRI & D BR AR 1=,

PIER, ImMa T., Icukawa R*: Evaluation of Ex-
ternal Exposure due to Coastal Discharge of Radioactive
Liquid Westes (*fitSt $iBE S48 AT YE B B AE 22 380)
ICE L oh Health Physics iciRith T 3.

(2) RBoFRERDR
FHRBEROBRINIC X 2 FOHREANBHIROEER £
A7D1I2THBH, FEMETCRINLESIC, @
BRMEFEORHTES FEOBERBEEOEIESITIZEA
ERET B, 2 UCHYRIT B0 ke B SR R
TRELZDOT, FRYELTMBC EMBEERS.
BRAERYRORRDO—>L LTHASI A TH
% (C.F.) (ks ic 517 3 IiB0EY R & HkitED
H) 2RD B0, BN OhOMRECRBRMRT
b, L LT b ERZRO/NMNIBERIOT,
BHREAORENBERTE T, BAKBEA—BICTEE
COERERELFEODCENBEETHA. Lizht-T, K
BETNVEE ST BLETHD, 202 H
L7
BiEEEROBRTF» 5, BEK (B BB zhe
% two-compartment-model CEH#1%, % compartment
M OEERTEEHERN (TRbEBTERBREC
HAT3) LRE L. CORER—>0BTHERRS
HBTEE. CORBIHOV T TEEHEEEZZ B &,
(C.F)RBITRETHBREINIEHMLENLS. oty
5, BTOBELEREREFVCHLLT DI,
FrEuNDLICH D EMHRFERBER, Xn=aX® (Un, X 2K
BERBLUBEOBE) THEEAM1IDES, THkbb
¥KEED FreunoLich g0 BEHIBMC N BT 5B
DEVANTHELEBBETHICEEEH L. &
bic, MNELTRK (RIS LEEE 2HER) OER
R (ERWEHE-13, p. 80, 1967 FiLREINTND)
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ceoEFEREL 102~102 p (C.F.) fizxEg. ¢
D i3 E Dounreay ¥R TR FFAERMBELE L.
CO—HEHBL B EANE S PRASBRET A LERD
A5. (ERBARKAERESEFZEE LI RARETRES
i)

BEEERLP ORI 2EVOF BB OEE N TET H
D, —HFRAEZTOREER,LSITED SOHENRE L
N ERDHBCERTERN. ERoEFrii—oT
tetkic S TRESH A, o Wi (FLHH» o
B LY g OERAS L LI WERABIEST 3) o T
RN, HEBREThTHB.

3.3. 11

BEFFHRcBy 2RBOBEE=2 0%, B
DHEMLOERETEEN, CTTROF¥DISIHIRIC
- THMERS . Tibb,

(1) FHEHoRLEROHBARL LT, K58
ARk Hh D i 2 v 5 o FRIRREN IC & & PIIRHLIEAS
critical TH B EEZX 3.

(2) BEEE=#RERPEREIRENSHICE &
HEFRG vy HNBICXEbD LT 5.

(3) zoBARBEOMAKE T SHEMH: 3 vEck
BYIGEE, HERLOBEA — PDEICHBEEE= £
~NOHSREELLOBHEREOBHEELZHS 3.

Eeh & ORABERDO KM EL L LTid, Wind-
scale FEIEDOHEEER B & TID 1484 2B#EiC L
fo. 2 LT B EDREREE LT, RFFRO
AEER O 72 100% &3 vRE 5%, BLUHK
AR 100% &3 vHEF 10% O Z@EDICDVTEHEL
7.

BREZEoRTREMFIZKBRE KEEES LUK
REEREZ ohhEBERNIC X - TRETES. CC
Tl Pasounr oRick3AH, BEVORESHN%
At 2hZofEEE» oo vRBEERR, HiI
D&EHL, BEBEZERT EEED v AvF—%
Eisclickd, 49, RBPBEFEERR UL

it 3 v ROWRICHOVTIE, HHEZEORTHRA
BERRCBT2b0ORERYTS. /- viREER,
BT oREEERCEOTIE, EEEcL3EMWhEN
LEBLH>THEDT, E=4MBL ULTEYLED
NBET 500m g3 b0 cEETS. RTH
ARES XURRvBEHERE b, KEREECLD2
REHEVRELZVOT, BEBHEOURENSE
IO DICIE—EEALLTHEILOALABVEDER
DNBEDT, CTREEED (hirikig) k> TE
BUT.

RFFELEEthc X 5 &, FEHGIoWERED

JAERI 5021

(3) hBEMEOFY .
BEATTUIVIEEDORETAC L2, BEME
CEREEOBETET 5 B8 I E b ENES S
NBECEERELTVS. CoHRERL, BREHED
B EHEEEDRICOWTEE L. COFREHEE
T AT, BETIMEDH ARTIT(a)BHEICSA
T B BURMEYE @ airborne (Lo RRE, (b)) kicki 3
LEEE, ()RR, >ORMOBENLETH S,
ZDHb, (a), (bliToTiE, EEICHET AHER
REESOTHRETL, b THEMEOHARA TR
DHESEMACRAT 2 NEOHIEL T LBk,
(BRI

EFFESRICE T IREE= S DL

BRAOHWOBPT & LT, BERERMICH LTHE,
NRERER IS0 L A, 2B B LAEIN TN S, CC
TRERD ST BEE 3 v 3R X B /N R B IRIR SR A3
D 1/10, §i2H5 15 VABEICIE - b, FREH»
WOERELDOE LTHREMT LRSS LB L,
TABLE 3-6 Gamma exposure from radioactive cloud at

its maximum point on the ground corres-

ponding to 15 rem to a child thyroid from
inhaled radioactive iodine.

Release fraction:
Rare gases 100% of inventory

Todine 25% of inventory
Stack Time after shutdown (hr)
height (m) 12 1 2
0 1.6 mR 1.3 mR 1.0mR
20 7.1 59 4.5
40 14.0 1.5 8.9
60 20.0 16.6 12.8
80 27.6 22.8 17.6
100 32.8 27.2 21.8

TABLE 3-7 Gamma exposure from a radioactive cloud at

its maximum point on the ground corres-
ponding to 15 rem to a child thyroid from
inhaled radioactive iodine.
Release fraction:
Rare gases 100% of inventory

Iodine 10% of inventory
Stack Time after shatdown (hr)
height (m) 12 1 9
0 2. 7mR 2.2mR 1.6 mR
20 11.8 9.6 7.2
40 23.2 18.8 4.1
60 33.1 26.8 20.2
80 45.8 37.1 23.0
100 54.3 4.0 33.1
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CHICHIRT 2 vIRIBE B2 S M L. (TasLe 3-6,
TABLE 3-7).

COFREHRICLZE, HEBICE->THLVER S
B, REMizHT, HFOEEL 1 mR BEICEL o
HYEBbhE. FHMOERABERYOREES LT
ok, BESICvREHOTACH LT, RS
54207, coBokniciz, chdoEgined
LORETEL. il BEoinhric, HER, i

BREOBELENBABCES T2 L3320

B, COFRBIBZLMCERT 5.

UEDZRO%E, ENEENSLCAETOE=4
VYRR MR, FRAGECHT{EREEZ 310
DHEBE UTHRARC ENEEBIhEKEAS.

S M ORI ERE TSR TS B,

(B
&% X

1) AmEi#Lk, SRIEHE: JAERI 1101 (1966)

2) IMAIK. &IIMA T.: Assessments of gamma exposure
rate from g radioactive cloud released from a point
source. (To be published in Health Phys.)
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Radioactive Waste Treatment and Decontamination

Research and development on radioactive waste treatment and decontamination
were done for the following items in 1968;
1. Experimental studies on radicactive waste treatment.
(1) Treatment of radioactive liquid waste by sea sand
(2) Treatment of Pu containing liquid waste by flocculation
(3) Treatment of radioactive liquid waste by ion-exchange membrane
(4) Experiments on water for the storage of highly contaminated
equipments
2. Studies on radioactive contamination and decontamination of solid surfaces.
(1) Decontamination of RI protective clothing—Laundry decontamination
(2) Decontamination of equipments—Ultrasonic decontamination
(3) Decontamination of facilities—Selection tests of RI protective paints
3. Studies on radioactive skin contamination and decontamination.
(1) Autoradiographic analysis of Pu skin contamination
(2) Improvement on skin decontaminating agents

3.4.1 # 3

BHER R OBREDL LUK EEMNEICET 25 2. EEFEREBORMEFREZORE
FiT, 1968EEICRDBEBIC DI TETEbhl. (1) ZEESg. . ARy
L it EEES e I B 2 B (2) BHEmEge.... B g

(1) itk 3 RI EwnE (3) Ifaskprgy----- 75 Jubh sl R e S ER

(2) EENBEICX? Pu ERLE 3. BBk ARBERLEZ0OkRE

(3) 4 vZ#HRiIcks RI FEiEnE (1) #=1+5Y20 77 1ick? Pu G5 L@RE

(4) EEFLELEHAKRER (2) FEBRIEFOUR (Ggsi))

3.4.2 MSEEEYNECAET 3R

(1) #w@Eick3 R ERomnm TABLE 3-8 Removal of *Cs by sea sand

B LT HEHERE 0 B £ AL, R, (A S 0t oo o)
191CsCl, ©CoCle %5k f FP AR 1 5) 2R T _— ctivity level; 1. xT ;udllm

ea reate

v FHESBVIRN T ABICK DI £ OSMETTRITER volume Re('-,;/j)va‘ volume Re(%al
EREE~I. ZOBR, RI BB+ & LTHELT f, lz’ ~ ‘21 6) ~r
WBEEBLEOE, —BRETEEICE ST, LERKDS 0.4 9.9 3: . 99:9
—BTU w5 BATH 1. MIEEE, 107~10-34Ci/ Lo 99,9 L2 99,7
ml O YCs PHAIKRP EHBOERBDOOFEDEE 1.8 99,7 4.6 99,7

METOEREMREN. (Tase3-8 BR) (&)
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(2) BERBEEICES P EROME
BELBREEIC X2 PuBKENEE LT, GHER%
WHLVWAEZ TNBRBREECIL -7, ZOKE, &k
B28kit PuoBICBLT. BHBTAMI=YALDT
CNTWie. pH OFWNE C A THERECMET 2
BHBTVI =9 A, B 26 BERERLEcLmT

SLDHRITH -7 (Fig. 3-30 BE). (ERD
10°
C.Ea(Poa)z leO"‘ll)
v LG IS
ol /‘
oALOHs, (11 6)
[ /
[m}
® Cu(Fe(CN),)
10~ (pH 6)
1 1 I I 1
0 100 200 300 200 500

Coagulants concentration (ppm)

Fig. 3-30 Treatment of Pu by flocculation (room temp.)

(3) AFTHEBICLS R BEERONE

44 yR#IEIC k5 RIBEROMBEIZ, KatiERER
RORTHEBETIIE A 4 Tl iEEc B a1
RCEMTHS. Fig. 3-31 {3, TOEBERERLE
bDTHBM, Chickdr @4 v Y- 2R,
MBS IBBIEEBRESIDTL, Hic ¥Cst 0l
A3 3B DMET DF=50 AR L7-. (&)

(4) SRBREEMEMRAKEER
EMEREEVORMIC OVT, BEHREIEN S hia
LK EMAKDOBHERBIC OO THREBRI L. ©
DORER, HWREAZRMLULEATS pHoRMix BT
bz, WRIMOBERMKESEORE, $HOkHE
KOBREMET Ule. —7F, BHERSR AN L 5gibitkic
LIcB&IR, A4 Y@K DMRAZ G TRECHEET
B, HEORBECHREED o7z, Lidt-T, B
BEENOKDPEMRAKOBHERECIE, HRAER
U, PO RAELERLT, pH Z5EERitcEEdT
HCEMERMEEZ OGN, (Fig. 3-32 BR) (Bh)

34 BHEHEFRLE

131
10?
F—3 |4
pH=4.5 wegt
!DSrZ"
503~
& 10}
1311*
2pOg-
lllCeﬂ*
1 ! 1
15 1 2 3 1
Treatment hour (hr)
Fig. 3-31 Decontamination factor of RI by ion exchange
membrane
30

Forel-Ule transmittancy

20

10

0 I ) 1 [] ]
0 10 20 30 40 50 60
Day elapsed (days)
Oa-pit @b-pit Dc-pit Bd-pit Ae-pit A f-pit
Fig. 3-32 pH effects on transmittancy of each pit
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3.4.3 W%ﬁmmﬁiﬁiﬁ%t ZOBE

xﬁﬁuézf@ﬁ%a%aw%¢5M%@ﬁéb&
LT, SERBRMESEZRLC JAERI vE~ L, ‘Eﬁi
iﬁ@ﬁ%%@%t%@%ﬁmﬁ?5%@&%%%%”
(JAERI 1165) %8%& U7,

~7, SRR LT, u?mr¢maaw§%x
ik otz

(1) kB ® .

BAHETE % 5 e R BSROZADORENITR
Bkl LT, BEEEEIC & 3 RYE e ARTRLEE
BEEFATHREL:. RERRX “HHRLEEHNRE
BiC & 3. RT BIROBYENE" & UTABLER, [cC
CEDWEEHET 077 £%2RY (TABLE3-9 BH).

(2) BMBBRL

FRick 2 BRYEEE, BERORBEREBER
DEFREHE~ZCEICE OB L. bbb, Al
% NaOH 74 ) D “CeCls /KiAMk THEL X +,
0.3wt9% SDS* ZREHIE LT, BEHORRBTFEEL
Al AEBMAEEILSET, FhdskhizicEsz
BEIRERD 2. ZOHR, Fig. 3-33 DT &L 100ke/s
DT oOREREED, BRCERTHZC E2TD
(3) MBEBL ﬁ
EFHBLT R BURIERIC B B B duh b
EIna BRI, HREsNSC, BREHEBAEL, »
O BB ERT D TH S, PDLEoEHSEHE, “Co

TABLE 3-9 Pfogram of washing procedure

Washing hour 20 min.
Washing temp. 40~-50°C
Detergent solution volume 2001
Detergent concentration 0.5 wf%
Laundry load ca. 20 kg
Rinsing time 3 times
Rinsing hour 3 min. each

Washing drum capacity; 866!
‘Washing chamber capacity; 322/

Commercial synthetic detergent
RI protective clothing (cotton)

First run 40~50°C warm water

TABLE 3-10 Contaminabilities, decontaminabilities and 7 radiation resistibilities of paints.

Radiation dose | Radiation dose Radiati%n dose Radiaticgm dose
5 1 Commercial Main none 10"R . 10°R . .
amples name¥ component ‘Water |Acid Water |Acid 'Water [Acid Water [Acid
washing |washing {washing |washing [washing [washing [washing lwashing
D.L D.L D.L D.1 D.L D.L D. L D.L
C-1 Eponics § 310 Epoxy resin 0.63 0.79 0. 65 0.83 0.51 0.63 0.42 0.52
c-2 #  $350 ” 0.73 1.20 0.50 0. 58 0. 40 0.48 0.18 0.24
Cc-3 »  $3100 ” 0. 55 0.87 0.18 0.26 0.09 0.13 0.09 0.14
Cc-4 «  $3100L ” 0. 69 0.85 0.79 0.88 0.55 0.63 0.20 0.26
C-5 »  $500 ” 0. 64 0.90 0.87 0.72 0.18 0.26 %k * %k
C-6 | Vinylose Vinyl! chloride resin 0.43 0.52 | 0.48 0.53 0.4 | 0.51 * %k * %k
Vinylose
cC-7 JIS product o 1.13 1.78 0.81 1.03 0.24 0.62 kk %k
Amercoat
Cc-8 £33 (U.S. A) ” 0.73 1.11 0.77 1.03 0.4 0.70 % %k %k
C-9 | Vinylose 30 ” 0.63 0.80 0.58 0.70 0.41 0.50 0.06 0.22
C-10 | Polythane NY Polyurethane resin 0.23 0.28 0.28 0.33 0.16 0.18 0.30 0.39
C-11 | V-top ” 0. 82 1.02 0.74 0.95 0.33 0.53 %k L]
C-12 | Polythane #1000 ” 0.71 0.84 0.57 0. 68 0.37 0.48 0.34 0.41
C-13 | Polythane %2000 ” 0.63 0. 67 0.51 0.56 0.46 0.52 0.24 0.29
C-14 | Rubber-tight Chlorinated rubber 0.93 1.49 0.94 1.34 0.43 0.81 * k * %k
C-15 | Aclose-supper ll:isti:;:cellulose-acryl 1.15 1.37 | 0.94 | 1.26 | 0.64 | 0.83 * %k * %
C-16 | Highcon Nitrocellulose-alkyd | 0 64 | 0.80 | 0.56 | 0.68 | 0.53 | 0.64 | 0.23 | 0.32
C-17 | Sante-E Phenol resin 0.79 0.90 0.58 0.67 0.31 0.44 %k * %
Ship’s bottom ”
C-18 No.2 YD 0.16 0.69 0.13 0.59 0.09 0.59 0.03 0.41

® Dai Nippon Toryo Co., Ltd.

%% Radiation deterioration

* FFYAEEBFFIY A
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kD v BHE (107, 105 10°R) % Li-&Ho#khc
DT, HYIIT PUOHNOs). Btk a0 TR
BRUTCHERA TABES-10 ICRT. 777U, £hokE
B DL BROTELEDLINZHLDTH B!

[ EUHE (com/BUED
D.1= ‘°g[ﬂz§f%z1sm¢ﬁa e Ty ) -

(i)

Ancde current; 200 mA
Distance; 6 cm .
Irradiation hour; 15 min b
Fig. 3-33 Ultrasonic frequencies vs. decontaminating ratios
(30x£2°C) :
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.44 TNPZIALICLBHEELEZORE

(1) F= 59557410483 Po HESLOR
ﬁ .

TPV ATHERLCEBRE A~ 594757
AROEBICRE T EE, FRLEAV =Y LDH
Bl &, WHEhEDHG (B0u LITF) IR %5 C
EBCDEROEELEED D I-DICKRETH S, REE
ICERA Uc BB SRR C 0 ST O TEL D4 ¢
N, BRERTAIRELEBLC EMTE . CiUFHY
Uikl %2 —40°C 18 L 1 mmHeg LI TFoMIEFiC

Fig. 3-34 An autoradiograph of Pu contaminated skin
furrow (10 sec contamination)

BOE CETHMATETAC LR LICHIRL, /¢35
74 YTRELTWR 22 HETH 5.

TCT, BERMEICE > TH 0 b= AFEHERR
EAEDOLICENT I, BEBOBREFEROIRIERD
BRAFIOMMICE - TEDL SIS/, (FDDUIEE
JE» S DRAEYNHNC L s TED L S ICED B,
Plo=Zg84H~7.

Fig. 3-34 |3 10 FANH e x4 TI0RMIARE L 22 E R0
A—PITAT T T4 THAHY, EHREELRO»TE

Fig. 3-35 An autoradiograph of Pu contaminated injured
skin (60 min contamination)
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OEB~DHELRRAROIEN. TOXK D KIPFELDR
BRAKNITLDOTH I, HLREMBEIBEETY
P ARBEUTEPHERLELD, TokRRFGR
B EL BAEENT 3. Lhrd, HEERLERE
DI guE SR Y, A ARER, BEFIREER
By %% EDTA X ->THREZIHLPT . Fig. 3-35
Be o LdEE T REICONELIELDTH
ah, BHREBICREBIAERLGNBVE,LLORADL
603l EERE 2 LEBMEORT~DOBALEL RS
ha.

(2) HMBEBEHFLLTO DTPA
FL—rEERHTH B DTPA (PzFLv )73
VEEER) BEERLKIE LTERILAED DR, 7
WE=U AOBREREHLLDTHS. Lol, 20
A&BERI BT LT 2 > D T, FAKO
pH, FRBERLEZ V=Y ATELRLLERE %
By LT~ Fig. 3-36 3R (2~3F 1Y
Y LAEDKERITIEY) TOBESREZRLLb DT
% UTTRKERD TV =9 AT LTH 40% OB
EZFE LI D, 10% ORBETIE 0% OBtk 41E
fo. TDT &h 5, DTPA [ZhiE4ERT 1% Dl bo®
B UTHERT2LENS 5. (HR)

1000

100

Residual contamination (cpm)

1
0.01 0.1 1 10

Concentration of DTPA (wt.%)

Fig. 3-36 Concentration effect of DTPA on Pu skin
decontamination
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