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L2

N =y =
1A KB R
Tokai Research Esfab]ishment

1A.1 5

General

Radiation control and radicactive waste management
were carried out routinely as in the previous years,
Efforts were made to renew the old equipments and
introduce improved systems.

There were no occupational exposures exceeding the
maximum permissible doses and nor release of radioactive
gaseous and liquid wastes beyond the release limits
specified according to regulations. In the environment
there were observed no abnormal radiocactivities due to
facilities.

Radioactive solid wastes were stored in the same
way as in the previous years.

Construction was started on a radiation standards
facility.

Construction continued on a low-level waste packages
storage and a medium-level wastes treatment facility. A
new type incineration plant was completed.
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k1 JRF4RELET
2 EAZRE AT
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SH 1.1 x 101 28 x 1074
9Co 20 x 107°% 4.6 x 1074
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& E 1.1 x 10732

A1 6 HMEHHFESIUCHER

19T84ERF I B A S L OB ORERER, FHR, LE, BIUWRIC20TH,

Table A.1.6— 1IR3,
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A.1.T RI FEHR

HaEFERTic B AR] ORGRAOBEIBELT, 1978FE3 AL oEFIERICISRI ©
HBBEHREBAL o CHICE-T, DEHCEORI OREFRILMEEA, &R, HE, BR
) iR, ORIGHFIEAHOBFICOVWTOF = vy, DBER, ERY, WEENBID
HREROEAEOMER, Co0THEICUETH T EHAREE 12 1.

INETOREATIVSEIA, BFE6 ABLUI79F 1 HD 3BT -7, WEFHERTOAT
N 1963, 267, BLUITHTH-1. LEH, FRECAHEUERI 32T 33,
IHBLOAETH T B 1EOHEBETRCNETREL TV BRI K20 TETHREL LK
BHHEHDE 1 -1, B2 EORBETRRERN, & 5VEEH, FBFCAEYNRE Zo0
TONBICSWTOBEEE L GATHO, EIHOABETRERORGRAOE HBF LA
ST, CHLHERE . REREOER, BREICAEERI OB, BLUZONED
TEHD, BTHERCLZR] FERAAEOFESREICOD 2255 TLERL TV S,

chE TOHBEERO 1HE LT, Table A.17— 12 197951 AR BT 5BRKFIRI
FRERRERY Cho% iE)
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1A.2 RABBRRREOERE

Individual Monitoring

There are no personnel exposures exceeding the
maximum permissible doses.

For external exposure, the maximum and average doses
to the whole body per person were 1420 mrem/y and 15 mrem/v,
respectively.

For internal exposure, routine monitoring was carried
out by both bioassay and external counting in the same way
as in the preceding year. No significant internal con-
tamination was observed., Special monitoring was carried
out for 20 workers. Minor intermal contamination was
observed in some workers; however, internal doses estimated
were less than 10 mrem.

A2l @& E

BAARREEEICE VT, BRSHERORES, WHIAE (Cho2 P RHEEFL
=5, ) FRIE AR 10078 A & — B L ABEMIE AR 1,080 A O BBRERATE & iROLIMBE
HEAEH Foo CHDLOEOREWNE, DK SRIBL LIRS RFHEOF
AEH 4 & OMERE RS BHERRIT, s Eh 5mrem HE T 1,420 mrem T & to
ﬁﬁﬁ%ﬁﬁ%@ﬁﬁwxéﬁﬁﬁﬂﬁﬁ%,%W@%?ﬂw;bme4HJE@6é$¥
FERCERL, FO% BREEE Vs -T2 SEEREELERNICEEL
' (BERA)
_W%&ﬁ%@mowf@,ww&ﬁ&m@ﬁﬁm%@btoEﬁﬁmm§§§momf,@A
O L RS E U R OB AT, RABRO IO ANE 2 LT, EERED
&m%ﬁkgdﬁﬁﬁﬁ&ﬂbto%iéﬂtﬁﬁ@ﬁ&@%ﬁm,N4ﬁ7;t4fmﬁam
%%%AnéﬁmﬁﬁSA,hU%ﬁA%A,vaymA,WﬂﬁMTm%ﬁﬁM%k,m
il 33 A Th b, BIEEtiiAE 1B, & o REHENT 2 RO &9, TRTEMEHT &ITE
Bt CHhoORAOESR, BEET LI RBERIRHEONEL T,

TR (LR 7 O AE S, 20 AiToWTERL o4, BEESNAAEREREED
SHBES, 10mrem 50 EE@BALH -1 (A

A.2.2 SEREERGROEE
1) SHEFRE

AHEHIC B AL SNBSRROTEMNRER, HEEFIC OV TIMW3AEREARKICT
N Tk ntee EEZCHT BT 1 M by VB RU ¥ 73y Y OEIREEFEER L MR
oz Table A. 22 — 1iCiRd, BHEZOLEEBRESSHEIDEHRLERICHY, ThTh
D PR & & R IR EA Table A.22 - 2 KRT, HEHEHOEMTEEL BRESE
15 mrem TH 0, RS S EBERIIFCAFEIL B S 1420 mrem Th-7z £/, fiE



JAERI - M 8526

Table A.22—1 fHEEFOTZ7 s iy IBIVY vy DOBHNEK
(BHEF - 1978 4£F)

WRE | BB S | ARPUAET  FAEE HEL | &

foserd
Rl 3 n A N A A HEAIN
1,649 193 577 56 2,475 1 YEHY
) 1,632 212 619 85 2,548 B2 PU
AP NV NV AR -

1,623 247 599 44 2,513 B3R
1,622 955 . 568 | 97 2,542 | 4 09EH
42 9 16 0 67 | 109l
. ) 82 11 20 1 114 L RURE

) 7Ny U : '
37 1 13 0 51 3 PO EE
34 |- 11 24 0 69 B4 PaEHE

Table A.22— 2 HEEFSZDLEWEBHE(EFER 1978 FE)

) L HEBREE S AN FHRE | BAp
wmmm | 0T B R |k 100<D |300<D m R |\M B
PH (A) R R b<100 <300 _<1600 1000< D {mrem) | (mrem}
81 2,475 9,277 171 25 2 6 5 830
82 71 2,548 2,234 264 46 4 0 8 530
| mamEgs | 2,513 2,267 926 20 0 0 5 210
T mamkEr | 2542 | 2319 204 | 19 o | o 4 240
£ R 3,403 2,838 391 151 22 | 1 15 1,420

¥ S HEREE (mrem,/ MERIE 212 EH )

HESTOFABBEICOVTE, FETPHBIUERRARBERL, ThEn2Tmrem LT
6,500 mrem T&H - 2, '
BHEEFFIORFEFOFEH 2 FHBHENT, B URAHBEHEET Table A22-
3T, KIRBIEATIC X LRAREL L ORBE LI - 1,
(2) HfBRARATREET
HigHAROHEESOLSWERB AT UFAEFMCHE, ThZhOFEE LURR
WHEEE %S Table AL 2.2 — 4 1R, MHEEOFRPEWEREHEER 1Tmrem T, MR A
BRI FCA fF¥IE T 5 1420 mrem TH- 72 ¢ Ba)
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Table A.22—3 NEESOFEELSHIBEHE (FEWRH . 1978 FR)

& B N T
S e B g . HERBRE A . *ﬂiﬂi ik?ﬁﬁf
7 P L 4 = 1 =
(A | BEER 100<D { 300 <D
s | P <100 S0 <1000 | 95D (mrem) | Gmrem)
g A 2 556 2110 308 118 19 1 17 1,420
e 5e B 157 154 3 0 0 0 1 90
KRR 29 29 0 0 0 0 0 0
| RI wree 53 52 1 0 0 0 0 20
KUET | 608 493 79 33 3 0 18 410
& B ¥R 3,403 2,838 391 151 922 1 15 1,420
* EEEEWEEHSE (mrem E)
Table A.2. 2 - 4 REFEOLSHBEE GBI 1978 FE)
% 2 7 1 o
g o BB E DA ;r—mﬂf ;m&&f
= 5 BEHER |* 100<D | 300<D B &
(A < <
WE A D <100 <300 <1600 1000 D (mrem} | (mrem)
1 AP 1,853 1,682 149 20 2 0 5 | 830
gomEs | 1,807 1,579 185 40 3 1 0 8 1 530
23 U 1,848 1,650 185 13 o | 0 5 210
& 4 0¥ 1,913 1,720 177 16 0 0 5 240
£ M 2556 | 2110 308 | 118 19 1 17 1,420

kB R (mrem/ VEEAEE 123 ER

A.-23 PMBHEBREBOER
1) EPRE
(a) #ERBOEET
ﬁﬁ&ﬁ%%%?%m&hb,ﬁEE%mK#%ﬁﬁ%ﬁ%ﬁﬂ&bﬁ%%@%%%ﬁﬁL,
EOBRESREL TV B, 1978 EEE, 1977 FERBICHRC&E, (EREET, Bk
%,W&w%%,%ﬁﬂ,%ﬁ%ﬁ%@ﬁﬁmﬂmfﬁﬁb,ﬂ&wﬁﬂ%ﬁﬁtho%ﬁ%
SR s, BEORBRE, FERE~ORBORE, KAHEROIEEOK/NED SIS
bk OB AT KA SNIEEERICSLT, 2HTd 50 RAEDT KR
 BIKRFER L OB P AR OEBREI & AENGERBEHRORNICL - TESDTZE
T, %7, BEORAFEAPRL, HGHREHESE2REGRL THREFEREL. T
®%%K§dwf,%ﬁiﬁ@%ﬂ%%ﬁLti?ﬁi%@%%fﬁﬁ%ﬁ%mﬁb.ﬁﬁ%
%&Uéﬁ%ﬁ&bﬁ@&ﬁ®&ﬁ%%wko%@W%%,k%ﬁ%%@ﬁEﬁEC&®ﬁ&
EiRGERKIE, Table A23-10&EBDTH D,
1978 EE DR B ERDREIL-SVTIR, BIRUTOAEERE LI, T1ubL, REEHL
@ﬁ%mﬁﬁ6ﬁﬁﬁﬁﬂﬁ,ﬁﬁ%émeEK£¢%7VNvﬁ,WW%@@E@,%%
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Table A28 — 1 1078 X EHBRERREL Y

% & ® H HAHAH | KBEBFEER | b 3

2 a K ®m & 20 19 39

et groy LB R 2 8 0 8
b F Y LIRBE 59 0 59

KR 5 v RRE 28 6 34
RN 68 | 20 88
L O T 25 8 33
h i 208 53 261

By~ Bon/-RESEEAFETE-0D Ny 275300 FF—9 OLBREKITETEH
5, ZOFR, alRiff, KKRY 7 /RBREI 1977 EFECHEKL, NS0 FBREL -1, &
OftoBRBEBE IV TIR, BIFEKRTH S, (i)
(b} EHREBOHR

1978 SEED A AT w2 4, FAGFANC L 2 ERBBEDOER %L Table A2 3 - 2ILFT,. &

NODEPREOHER, —KEXEEO N 2 770 Y FOFEHEAZ LEFEONLAC DL

T, HREZT - 720, BEOERAFRSED SN THFRELIT Y HRE R - 1
(2) ERPFRRTEE

EHREOER, ANBEIELOTEREIN, 50, BHWBENSERORELL ST
EEI N EEmEE, 1998 FE I, RENEREEDTTH, WATH/. M4 Tt
ABLCEAFACLIBRELAETEBLA D28, AN, M AT v 21 KLEREDH
AEBLIZOGO2H, 9A EATBHICLIBEOSEEBLLD3HE, TATH-T
Table A.2.3 —3 12, HBHHEFCEDIEBRBREDERETT,

1977 FEICHRAEL T, 1978 FEFEE THHEL TREEZERL 22 Am, Y PmEREIOVT
i, MAmMDBE L LTLAHDEWENE b, ChitovTiE Table A.23 -3 IKRL
fro 75d3, WPMIZOWTOWRER (AR, * AmicEEL T 2~30hal, BETE 2
WMBTH -7 (fBH#)

Table A.2 3—2 THRASE :
: (REMEI A &)

RY REES | 2REM | SREBH | BOE®) SR
P 77 0 100 0
% % 8 it 32 2 100 0
R 211 6 92 0
gy RET 5 131 0 99 0
gi iy 343 3 98 0
W Mo Et 33 0 100 0
2t 827 1 97 0
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A2 4 BAAHBREOER

HRERSHREEGEICL 2UREHFT, SRR OHERT L OUIETERLE 2
— FISEORHAEY, 1978 FE, S L1,

LEFIEZEERTORELETH - cd, RROCEEEE SIHEREEERLET L ¥
—(PIThRBEtE v 7 — S0 D BEDI AT YV a— ik - THED I,

FNBGERFNERTI A%, 4H1 BhoFERIBOTHRKCHEEL 1. £0%,
AKEHOFI|ZEBMIER L, BEEHB(I0R18)PS, THEERL,

TRBEFL v 57— IO T AREGERIINAREERBEES I UHEBTAL (UMEHEESL
INEONT, BES, BB B ORBEHED 3 BBICH T TEBLE, Table A24— 1
I 1918 B OB ERBFE - s B ER T,

ﬂfﬁ%ﬁmowfuﬁmﬁﬁﬁwatﬁ$%%®ﬁ£®%ﬁmgd%,@Aﬁ%%ﬁ,ﬁ
EELRBEERT S CIOREMEERREBRHREHLROTE LET- 2, BASERIEE
BERCEITTSETOHMICECABGEETHY, CORBHEMF (4H1H8,59H30 H
L) DOBBEEHFHFUEBEROTEFTNEEFEF LT TTY, 12ZAXREITIRINEERL
1s

RFIC &0 RREB I, 197945 1 HCHH MM D FEERICES T 2 EHRBERE D
S>TCIOBFEHOGREBER T LI, _ (F1&)

Table A.24—1 1978 B PRERPFF— 4K

2RERD #8553 88 85} B4 i) B8k
BEIOE (1957 ~ 1978331 )| ( 197841 ~19789.30) | (197810.1~1679.3.31 )
H o & w — 559 114
B E B & — 945 801
5 EMER TR 14,442 729 923
E KSR R T 45,743 — 3541
NG T = 16,369 — —
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1 A.3 HaEORSHRER

Radiation Monitoring in Nuclear Facilities

In Tokai Research Establishment, radiation monitoring
was made extensively in nuclear facilities. TImprovement
of the monitoring systems and programs proceeded steadily.

Efforts for renewal of deteriorated monitoring
systems were continued in the facilities as in the previous
years. :
Special monitoring was carried out in connection with
decommissioning of the Aqueous Homogeneous Critical
Facility (AHCF) and physical inventory tests (PIT) of .
plutonium fuel in the Fast Critical Assembly (FCA).
During AHCF decommissioning, monitoring was made mainly
for preventing inhalation exposure of materials containing
thorium and its daughters, and external exposures of
neutron-irradiated materials. TIn FCA, during PIT, person-
nel monitoring was made especially for low energy gamma-
or X-ray exposures from sealed plutonium fuel elements.

In all the radiation works performed during the year
including the above two, there were no personnel exposures
exceeding the maximum permissible level.

A3l & E

ETEMD. RIGURGH A EOSEMERIC OV TREREEEZERT S L& bir, ToRft
LBRIED 125, ERLL - BEGERBEOERBREEDI.

HEHE SR O FE M. RS OFERFEL LTERLTCOE DTS 505 BRIH
TH - IR % 1078, A4y, [RETZC EATES, LAL, FtHOEMBE CBHLID
TR,

1978 £ L -G EHO 55, HUI~s0L LT, AHHEBRERESR (AHCK)
&ﬁ%®%¢ﬁ£ﬁ¥w&ié®ﬁ&otocﬂﬁﬁ%ﬁ$%(%é¢),ﬁ?@%%ﬁ%
(AEFBMER) 2B L EMERO0 FEBRERER L, SOLREITHEHELLS S
ﬁé%wﬁ,MmhuvA-%mzﬁU—®@W%ﬁ%§ﬁ?zivv31y7¢¥?,m%
ﬁ%@t%mbfmﬁﬁféohoit,FCAM%DT,&%H@%%%E&LT,T»b:
m L BREOENABET MR E(PIT) BERS N, AHCF KEWTHE, EERBICRI
éné”ﬁm&%mm&ﬁ®mﬁﬁﬁﬁﬂ,mﬁﬁaﬁbﬁﬂméwﬁﬁﬁwﬂ%&ﬁ%@ém
Lo, frEBoEEEE FEROIA, HAMELURENOREOTREY, KIRERS
%Kbﬁof%ﬁtkohoﬁﬁ,FCAK%PT@,Iébfﬁﬁfwhlﬁbﬁﬂﬁiéﬁ
%Ewéﬁﬁiw%ﬂﬁﬁ®ﬂ%ﬁﬁﬁﬁ,H%Uﬁ,%nmgd<ﬁ¥%Eﬁ%%éntou
fn%,ﬁ%%ﬁ&a%%mﬁ%,%ﬁm&@,H%ﬁ%@%ﬁ%%%.@o@@mﬁﬁﬁéc
ETE,

C@ﬂ@,Eﬁmmﬁbntﬂ%ﬁ§@®ﬁ%&ﬁ5%%@&%%%%@?%@@@?%5ﬁ
LEZ%%ﬁb,Cﬂ6®¢¥T%kﬁﬁﬁ§%ﬁiéﬁﬁﬁ%ﬁbfwmmdnﬁﬁ¢®20
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MeV # v FolbBH S v 7/~ WP r REOHTEE B LU E K X HE8BBE, (205 + 7
FleB 2 r— 7HSHERSIUSREBET TOREMEE, EoUiEey — 7 OHGHR R
B, (3} JRR-2 BLU JRR~4 DFERFEHAHOBARLEO O ORi%, FENICEEL -HE
THEFRESHED FEOREHEERICEV T, (FELLUEEREDx =7 ) v/ ho, fFild b
FEDRF BB SN TN, _

3, W1, B2 BRYNER SRArEERE MERREROBRICED, 2 B
FYLLFREROFHFICED, BEREEHFAORS, 20 SICRAEEERHFOLRO
fEER DSTT 1L Feo

§ 1o, 19T8EE, HHMETOBREEGRELSEEHTE, 55 ORHEEEFHRED
L HAET(RT# ;. 1978 4 11 HHIE, %HE . 1979 F 3 A%IE) Hd »748, CORGITERICHHT
HEEbiz, THOLDRTFCH - T, EIBOEBEEBOIEE &3 5 BB EE T (R O1EaL
TFEE DI, (R HD

A.3.2 KRy FIREHIBT—THREERFORHRER

197941 A 20 B o1 pARRDI-T, Fuv b3 REBWT, &~ F 44—~ TOREDNE
IHbht, Zhid, Er—70RA s —~0 .y EBERETEH 2> T, FEHEOWKE KR
HED—BE LTH > b OTH Do BHEEHR LA DT 7~ 7N ORRIFER, FEE
B, ) —vhr—TLRA =Y - TUBOTEBESNTBY, SEORAICHI-TRED
BEEhAKOiTiERE R,

1) fEEOBE

)= —TBLPR b =D -7 EER, ARKBILBEADREITET -, EhaRY
ZEBLI. EEEEE LTR, 20, HiLRSREDEOREBEVAMEIN, 2o %E
Hnd “EBL” e L—5 28FdH "SHEED" D2 2DHERE ST,

ERRGO®, (FERFEISAEy - TARILLEAYD, AT 5L 0BREHEL /. O
B, ERHE T T A oI T OTEEALT > 728, UYL A THEMELHERLEL -
Yo T, BREFEFOATKBLERSE L0, SRR RS E I PHN O ERE I3
FT Lt TOEBOHRE, 7 7"AOREHRER 30 ~ 500mRh #3510 ~ 100 mR-h iciwd L
o
{2) BEHRERE L REELR

RRETS LUBRRMELHRICE G 5y THOBRHEERNMELSEES S 10cmitkit 5)
A Fig A3 2—1ITRY, 5k, SR —) v Iiv v )b ORMROEE TR,
Z DEDOGRATEEIIC OF — 5 b oRBAL I, BROLTRETHTE, BRI,
FGHRERIH ILHAETL TS,

BEMEBRICOWT, BYHS L CRARO RHEE R L LO-FlL LT, ¥—- TAREEOD
EHEELEES A% Fig A 32— 2107T, B L~uid, ERBRRCK-> TR, LBAD
BT L - TH2HETLTV A, MEEGER L, EHEGRICHT IRESERE LTHI S
Bohbd, chiR7 I— v r—THBIUR L= —7OHEEE N, BEFREEOHELEVA
%,
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(3) RS EBE

BEED 7— THDTA Y b—Vavib— 4, ILH—EAIY TIEDNTY R TS
g0 7RI, SERTORSPRAEMEOERE (S 73, ¥—7ATI0 P~ 107°
pCi/em?®, 74/ b= v n—aTI07E~ 1071 4Ci/em® , #—E2T ) 7TI0 M~
1071 4Ci/em® TH- 71,

F/, - TNOEITREHYEEBE S AEFREEOH GRS CHZERRARH T AL,
3% 107 %cm ™! AELNk, COBEIY -V, AbL—Uhs— TOEAE(L~2x 10 fcm ™)
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1A.4 REBSGHEDE R

Environmental Monitoring

Radioactivities in the enviromnmental materials and
gamma exposure around the facilities were monitored as in
the previous years. No abnormal radioactivities due to
effluents from the facilities were observed in the environ-
ment.

Influence of the fallout of the 25th Chinese nuclear
weapon test on the monitoring items was slightly observed.

According to the long term yearly plan, two monitor-
ing posts around the site were replaced by new ones.

Besides, drain monitors in No.l and 2 Drainage,
meteorological and TLD instruments were renewed.
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1 A.5 REHEEHRIZVEOE M

Maintenance of Monitors and Survey Meters

Maintenance and calibration of radiation monitors and
survey meters were carried out according to the schedule.

Renewal of monitoring instruments was made according
to the long-term yearly plans. Two y-ray monitors and
telemeter systems in the environmental radiation monitoring
system were replaced by the JAERI-type ones. In JRR~2 and
FCA, 17 radiation monitors were renewed, and in the facili-
ties of reactor fuel examination, Tandem type accelerator
and fusion neutronics source, 88 radiation monitors were
newly installed.

Measurements of activity and analyses of radioactive
nuclides were carried out for momitoring samples of 1,143
and 819, respectively.
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1A.6 BAHEREDOHAL X UHRIRE

Waste Management and Decontamination

In the Tokai Research Establishment, the amounts of
liquid and solid wastes decreased by 17% and 12% respec-
tively from those in the previous year. The amounts of
liquid and solid wastes received from outside organizations
decreased by 28% and 4%. These wastes were treated
routinely. Solidification and packaging of evaporation
concentrates was carried out as in the previous year.

The installation of Incineration Plant No.2 was com-
pleted in March 1979. Construction of a low-level Waste
Package storage and a medium-level waste treatment facility
progressed on schedule.

Decontamination of clothes, equipments and installa-
tions was carried out routinely.
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1B & W& A % P

Takasaki Radiation Chemistry Research Establishment

1 B.1 & 8 #% & =

Radiation Monitoring

Radiation monitorings of individual and working
enviromment were carried out in the irradiation facilities
as in the previous years. Significant exposures were not
observed.
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Oarai Research Establishment

1C.1 % 1%

General

In Oarai Research Establishment, radiation monitoring
in nuclear facilities, individual monitoring, environmen-
tal monitoring and maintenance of radiation monitors were
carried out by the Radiation Control Section, as in the
previous years. .

There was a water leakage from the creep test irradia-
tion equipment in JMTR, but no leakage of radioactivities
occurred out of the facility.

During the year, there were no personnel exposures
exceeding the maximum permissible level, nor release of
radioactive effluents bevond the working limits; there
were no abnormal radiocactivities in the environment due to
effluents from the facilities.

Radioactive solid and liquid wastes on the Qarai site
(JAERI's Oarai Research Establishment, PRC's Oarai Engineer-
ing Center, Tohoku Universities' ot Laboratory and Japan
Nuclear Fuel Development Co.) were treated and stored as
551 concrete-lined drums and concrete blocks. The amounts
of wastes were on gradual increase due to start of opera-
tions of experimental fast reactor JOYO and its associated
facilities.

Decontamination of clothes, equipments, installations,
etc. was carried out routinely. The number of individual
decontaminations was similar to that in the previous year,
but overall volume of works increased because of the high-
level and clinging contaminants handled.

Facilities for radioactive wastes treatment and
decontamination were newly installed.

cC..+ & E
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Individual Monitoring

Maximum and average whole-body external doses of the

persons in Oarai Research Establishment were 320 mrem/y

and 13 mrem/y respectively, and the maximum dose of hands
was 690 mrem/y.

Individual monitoring for internal exposures was
carried out as in the previous years.
tamination was detected in the persons monitored by bioassay

and external counting.
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1C.3 HHZOBEHRE M

Radiation Monitoring in Nuclear Facilities

Radiation monitoring in nuclear facilities was carried
out in Oarai Research Establishment, as in the previous
year,

Special radiation monitoring was made in chemical
decontamination of OWL-1, removal of the inpile creep test
tube from the JMTR reactor core and transportation of JMTR
spent fuel elements. '

During the year, there were no personnel exposures
exceeding the maximum permissible level, nor release of
radicactive effluents from the facilities beyond the work-
ing limits.
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Environmental Monitoring

Radioactivities in environmental materials and gamma-
radiation around the facilities were monitored, as in the
previous years. There were no abnormal radioactivities in
the environment due to effluents from the facilities.

A meeting between JAERI and PNC was held every three
months to evaluate the results of environmental monitoring.
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Maintenance of Monitors and Survey Meters

Radiation monitors installed in JMTIR, hot laboratory,
waste management and plutonium fuel research buildings
operated successfully. Calibration of survey meters was
made, as in the previous year.
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Waste Management and Decontamination

The amounts of radioactive wastes from Oarai Research
Establishment in the year were similar to those in the
previous year, except for the increase of high-level Z-y
solid wastes and the decrease of intermediate-level liquid
wastes. The amounts of radicactive wastes from other
organizations on the Oarai site gradually increased
principally due to start of operation of JOY0 and its asso~
ciated facilities.

Wastes were treated and stored as 487 concrete-lined
drums and 64 concrete blocks.

Decontamination of clothes, equipments and installa-
tions was carried out routinely,

Installed newly in the year were a waste packages
storage yard II, a chemical decontamination equipment, a
draft system for abrasive blasting decontamination and a
focus~irradiation type ultrasonic decontamination equipment.
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2.1 ARG RS

| Monitoring for Personnel Exposure

Concerning the external exposure, improvement of film
badge case was made for the purposes of improving the
photon energy dependency of sensitivity using a filter of
1 mm thick Sn plate and 0.5 mm thick Pb plate, 1 mm¢ pene-
trating holes, and 3 mm thick acrylic plate. The energy

| dependency was improved and measurements were simplified
i compared with the conventional system using four types of
i filters.

Statistical analyses were made for the annual dose
distributions of radiation workers in JAERI. The following
conclusions were obtained. The annual dose distribution
and the maximum annual dose distribution follow a log-
normal and a double exponential distribution, respectively,
The distribution of the ratioc of annual maximum to average
dose follows a log-normal distribution.

A data processing code for persomnmel expeosure records
was developed to obtain the data for national registration
system of radiation workers and to perform statistical
analyses.

In whole-body counting, (1) the detector suppert was
improved. The detector was previously suspended by two 4
mm steel wires in the support. For safety, the wires were
replaced by "gear and screwing' system; limit switches were
also set in the detector support. Motor and gears were
renewed to reduce largely the noise. (2) Utility programs
specially for the whole-body CAMAC system were developed
for simple editing of the multi-crystal data obtained by
whole-body counting.

2.1 8] E
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Fig. 2.1.2-1 Photon energy dependence of prototype film badge.
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Fig. 2.1.5-~1 Cross sections of the detector support.

After improvement,

was fixed to the outer shaft.
The limit switches were installed for safety.

(1) Hids BT REHOSE

Fig. 215 ~1ICRENLLIUEFr+RI V2

the wires were detached and the inner shaft
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2.2 WMHEROBMGHRER

Radiation Monitoring in Facilities

To improve the monitoring techmiques, the following
works were made.
(1) A computer code was developed to identify gamma-
emitting nuclides; the object nuclides are identified from
the nuclides table of the data-file in Computer Center.
Computing time can be reduced by restricting ha'f-life and
energy ranges of nuclides. '
(2) In target rooms of LINAC, 150 and !3N are produced.
Feasibility of their collection by charcoal-impregnated
filter paper was studied. Collection efficiencies for both
gases are an average of 2%. Concentrations as low as 10™8
1Ci/em?® in the air can be detected by the method.
(3) Using radioactive iodine in the exhaust air from the
radioisotope production plant, the collection efficiency of
an activated charcoal cartridge {(CHC~50) impregnated with
5 wt% TEDA was examined. Collection efficiencies over 90%
are obtainable under the conditions of sampling velocity
43 cm/sec, sampling time up to 168 hr and relative humidity
less than 5%.
(4) The dose rates due to skyshine gamma-rays from the solid
waste storage building was determined with accuracy, by
measurement of the gamma spectrum with a 2"p x 2" NaI(Tl)
detector and use of the spectrum dose conversion factor.
Tt was also shown that an ordimary scintillation survey
meter could be used for measurement of the above skyshine
dose by comparing the reading with the above results,

221 & =
Sﬁﬂ%ﬁ%@%ﬁwﬁﬁbt%:ﬁnyﬁﬁ,&%@m%ﬁﬁ®%%&LT&®C&%%
Ml 7o
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Lt BopLnHtEevy —DF—F 77 A MCA-TS [ 7 REHEE B » 5%
E%ﬂﬁ?%fuﬁﬁA%%ﬁbtoC@&E@@ﬁd%&rﬁl$W#—%m&?5&E
AT EOA TR, FHCRHSNAMOE 7 2 v F -3 NTEY -1 LT
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A LIEA 2L bTE S,
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AR OB 100 4Cl o TH D, V=T v 7 EEFHCR T OHEIC & D HRTRE
ZRELUERLL TS,
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225 EHEERRESIEIOZNA L+ W REEOME

(1 WEeE .

FUAERREIE iy, 19794 1 ARE, L WVEGERIHAE v ) - T D7
(401D, =2 Y — FHIED K5 446 (26337) BHEINTV S, HHEEDHEMITE b7
w,%ﬁ%@%%mEQﬁ@H%ﬁmzﬂ49v4y%%mib%ﬂ®ﬁ§$®iﬁﬁ%ﬁén
20T, 7OMELCHENBEILE > TEe AA4 V%4 YHRICEBRIAMD LS HET
%w¥—rﬁﬁ,L@%ﬁﬁ%%@ﬁ%ﬂmwﬁ,ﬁ%,VV%V—VaV-#—N4X—9éﬁ
ﬁbfutﬂ,Cﬂﬁm,ﬁIiW¥~rﬁKﬁLTI%W#—Wﬁﬁﬁﬁéhtb,%E®;wm
EDRETE -1y 70T, SEE, ET 30+ —HESICH LT HBERES L, L bl
BUAE S ETERRMATAS (27 V- BREREETE] 2I0ALT, BERRAE
12 | BUORMERROMEATY, CAERELLT, YvFL—vary ¥ -4 5O
S & o B 1T - 7o |

(2 HRIEHE

SuFlL—vaveth—~4A—% (Adoka TCS— 1218 i, Ay bt 7 L hvF -4
50 keVH L5100 keV @ b0 2 8AMA L, 2~/ b —HEFBHERFRERICLHREHEC
1, 2"¢ X 2"Nal (T&) W& PHA (Northern &4 ##s TN 170521, 1024 ch, 50
KeV~ 3 MeV) ASARTHEM i, £, 217 by —BEEHHREFEICL 2REFMETT
SEAT, SEI, 50keV~3MeV OFFEIT 5 keV C&IcHA ST AT HEMBGEE,
100 keV & & iR L, 0B GEMEOFEEE, ZNTNORLSOGEREE LT, PHA
éﬁmf%%ﬂtﬁ%z&ﬁbwﬁﬁbé,iﬁﬁm£@$b6ﬁ&%ﬁ%LtOMEu,ﬂ%
Spb COFTRENT, SAMICHLT, 2 v 2 ) - MEEEETIE I miE, BRI T
95 ~ 10 mABDOBHBEIC DV TIT o7, 1585, HEAOHEERZImTHY, RBIBEF~TE
% TRIE AT - 120 (Fig. 2.2.5 — 1 B |

Measuring

\\\ points

‘\iforthside)

SOOI
soeletets
0¥t %s

{concrete block)
The upperside is shielded
by concrete slabs

j Container type-D area
(steel drum)

Egg Container type-B area

'Measuring
points _
! (southside)

Fig., 2.2.5-1 Arrangement of wasted packages
in the Stock Yard I.
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(3) . AlEFER

AHA Y v A YHBICXIEEY, BOAIL-AANOKRIGREE S /%, Fig. 2.2.5—
21TRY . FAAMLICE T AREEEROE -7 1, B, s smffTicEHbN, REEEROEY —
7 f#id;, ENFN14 2R h (PHA), 17 #R/h (100 keV#H » b&7), 39 2R h (50
keVA » b4 7) Thote (WTFN&Ny 2559 Y FRAEEAZE.

BUERK BT BEE AT b VAHOHERRTE, HobU -7 REoNd, RERIC
XBRNT PABHERLT O D, LOHEEHAY b ARHHERODILEHLFLF—%Ea &
Ly, A7 b —REBEEREEFETHEONARIBRERRp &, Yy Fl—va Ve —~A A
— 5 THONHEHEETRs D% Rs /Rpfli& L1I8a, Fig. 2.2.5 — 3 OFRBAKRHBES
Nic, Pz 2 ¥ —Eald, A4V + 4 VIR EBAET 2 LF —HEHOEELEELAZ L
BEMPS O mTiETRDERD, BOOSBNAREST, 244 Yv M VIR IZEENRD L,
Ny 2 75 v RIS OE-GHBHRMEICEEINS 5, Lz v¥ - Ea K& {5, Fig. 2.2
b — 3T, T ILF—Ea OBIICE &7 - T, Rs /Rp KA OEMERL T 325,
T p ¥ - Ea k) 160 ~ 200 keV (B o#y2~20m) OEHATE, YvFr—va -
=R A—% (100 keVHy b2 7) OBE, $18~22{&, FF—~EMERLTVS, C
NODRERRP S, 4%, AEERETHIEALZOR A Y v 4 VR L BREEREDE
=F IR, YryFL—vaveHF A4 —% (100keVAy  F7T7) ZEHL, F0OH|
EEE L/ 2ETHARBELAESTHEEVE S, 5%b, b5 —FHE T L icAic L 28E
HEERWT, BREBREEIRAIOZA A v v 41 VIR DOEBALERT ATETHS,

(BFIE)

S EH

1) MR : JAERI 1209 (1971)

2) JAERI —M 5370, {R{EH#H L LZ2%EHE +No 15, 181 ~ 185 (1973)
3) JAERI —M 5866, {REYELELLEM «No 16, 152~ 155 (1974)
4) JAERI —M 6244, F@YEELZ2EM - No 17, 162 ~ 163 (1975)
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100
o Scintillation survey.meter
B _ type: S$51-1, 50 keV cut off
L —A_- Scintillation survey meter
type: SS51-4, 100 keV cut off
§ —e— 2"%x2" NaT(T1), PHA
= N (Method of dose evaluation
> L d o\\\\ by spectrum-dose conversion operator)
= o
8 50 - ™~
m
.
8 ¢
.3 3]
n
ol o)
L -
5
251 "A~H‘h
A‘m A (o
———— A
| .‘-—..._____ __.—-__'A__* A A
0 { 1 1 | i ! 1 - |
10 20 30 40 50 60 70 80
Distance from the southside wall (m)
Fig. 2.2.5-2 Exposure rates around the Stock Yard I.
10,
gl
2 6f
A
M
- B
=9
&= Al Scintillation servey meter
o
i Type:
; $51-1
2 % o° (50 keV cut off)
T o 551-4 . :
(100 keV cut off)
0 _H_I : i { 1 I ] ] .| ] i L L

150 200 250
Average energy of y-rays Ea (keV)

Fig.2.2.5-3 Relation between Rs/Rp ratio and average energy of
y-rays from the Stock Yard L.
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2.3 IR B K 5 B

Environmental Monitoring

Monitering data by the new posts were analyzed,
giving the fellowing results. (1) The v exposure around
the site boundary in the past one year (May 1976 ~ Apr.
1977) was evaluated to be 1.1 mR/y at the maximum, using
the real-time data of the monitoring posts and the
meteorological observations. Problems were also clarified
to improve the dose evaluation methed. (2) The measured
exposues around the site boundary for “lAr from JRR-2 and
JRR-3 were compared with those calculated according to
"A guide for estimating the dose abjective in the site

boundary of light water reactor." The calculated
exposures agreed with the measured ones within a factor
of 1.5.

Concerning evaluation of the integrated envirommental

v exposure by TLD, the following were shown. (1) From the
analysis of monitoring data for the past several years,
the detection limit of TLD for environmental y exposure

~ due to gaseous effluents from the facilities is about 3 mR/
3 months. (2) The background radiation dese inherent in
TLD is 3.2 mR/3 months. (3) The soft energy component of
cosmic rays measured with TLD is 0.77 mR/3 months.

231 ®& E

BHEROE=5 1) YRR MCLAHTEHEREEIL, ROGEHSpIC L, 1) £=5Y
VURR MCBEAMEBS EOESB F— 5 £ HCTEE L FERI96ES A~ 197754 H)A
AERXIRD r HBHEHERICODVTIHEL, FALImR vy 3B 58 LL b, HRTNEIFHEL
OESEARIC L, (20 JRR—2, JRR — 3 oEEiHiciEsn s Y Aric L 2 HNERK
BOBEFMIc T, [8KBEFFERELOHRBEEEMR I 5758 KA 3EHE
fHEE=g )y ERAIRLBEIMEEZLEL, B X 2B ENBE S AR 15 AT
—HTE5CEERHLIE,

TLD ik & 2 B r SOBEHRBOHIE THEE TR 5 2, 3 ORMBEEZRN LIROBREEL,
(1) BEHFEMORNE T — 5 OB 5, BE r BOERFSHITHT 5 TLD OB HIR
AW 3mR 3ATH3, 2 TLDEAEFD/ Sy 7777 v PRI 32mR . 3ATH 5,
B) THMOET A VF -3, 07TTmR " 3ATH%, (R )

232 BRERSGESLIFLCKS r SROTE (1)
F T, REHEL SO r BBE 8 F AEIC SV TEMLEE Lress, [SSi58 B &
EAHBIRESRIEEEORBEEEBICT 20, BUBTFHERLET 1 Y5 4T 1 10D
BEFMmAET .

19775 A5 1978 F 4 A TOLEMEES Table 2.3.2 — 1 TR T, HHHED & OERH
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Table 2.3.2-1 Annual exposure from plume and rainfall evaluated on
the basis of data observed by monitoring posts
(May, 1977 ~ April, 1978)

Annual exposure (uR/year)
Monitoring posts
from Plume from Rainfall
11 229 + 1.7 419 = 1.5
12 224 * 1.6 367 + 1.3
13 | 411 + 2.3 409 + 1.3
15 643 + 2.4 438 £ 1.2
i6 856 L 2.3 434 + 1.2
17 1081 + 2.5 333 £ 1.1
18 547 + 2.5 406 £ 1.2
19 228 + 2.0 389 + 1.3

@R, =4 v/ ERNMP —17 (JRR — 20500 m) THEALMLYD, #1100 #.R/
eI T, BRICEABRERFESHERIE, 400 2R MELL o1, BFRICISREVE=SY
VvEZRMP —12, 17 TOPEGEERLTY 30, ABESBRTHL D, KLk ik
EHRIBRbN D EHEES NS,

KB SO 75 Lk BEERE L TIRBE< 5,

(1) KETHELBROBENEL - 154, BLicdsitiot=4Y Y7/ #2107 REFH
AEABRBRL, 2OPHEABEESHELTEIC T LiRED, BHEEFTHERDT
WBYH, FRICLIFMBESELEENTH S,

9) WEHEEICLDE=4Y v /ER P OEEEZT D AREA AR Tt 1R (225
BE) & LAt AR owiEERoAMcEOTHRENRELNEILEH /o L
L, TOBIERTT> T,

3) ﬁ%?—&f%%?%@wﬁw,ﬂiﬁ#ﬁﬁﬁﬁﬁ,777?f§—7ME%®E%ﬁ
HEMLD r BRHEEREZ, BFHEREH»LOF5L, HARKIRY O D50 % 8N
Me BT EHRTENLED T,

8, DOBEL>VTHE, &= ) v 7 #R FHOEMESMICENS LTk >THE
KR LT A5, HURMEE L BRORESET MK, EIH 5 % LDV D REFHEIT
RBENBEEELLTNT LGS,

+ 7, BOREEZDAOETHERD - 0HESS CGElERER, 77777 -7 NEH
OEELEE E D L ORMBEHE, H2VEBETAEAMEROERICEIEZANI Y 1Y) i,
BB PR s — Vv ERL, BERBLE-TOL S0, BKHEELLO 7 REKIT S LA
ﬂ%ﬁﬁéocnéwﬁﬁ%&ﬁtt%%,%:9ny£beP—1r6%uR/¢,MP
197200 # R, MP — 18 T65 # R4, MP— 19 TT0 2R /EFE LY, adE=5Y
VI ER Y TRIFFICDEOT EA -
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A&, CTRNLDOMBIKHOVTREEZITY, FFHEBULE 077 L2RETEFETH B,
(VR

EE3H
(1) JAERI —M 7979, (R LLEM « No 20, 147~149 (1979)

233 HMHEHEENSOD7ERITRENFME GIEEIENEOLE)
BEHEEP oD r REHERICOVT, =5 ) v ER ML AEAFHEE S TEE S 2
Bt tOMRRMEIRCHBEERL, HEICLD r BREGEREHS A FERICHENICHE
HT&s5l b7,

AEERAL @b T3 [FHEESH Y, TR T2 Kk 3 (RSHT &L 241
BLURPHRREER Y A7 L ICHAATINTOLRETTE 2 — F (@) 1L DT, fifE
FEOFERZROLSIITH. @ S5, UWSTDOSE 2 — F* ek Mg EH 7 h OFE
LIRS, REER, EBEEICRY, COoEEF 4L L TETHERIIANTEL. @ 10
RTERBRHENIAEFMFICLDBEFESIVRATE=7 ) v/ RA M GHEMED kT3
DT, DOF -5 2BRLARK, SMBEICLOBROEREETD,

JRR — 2, JRR — 3 OBt L MHENBZ YAric o0 T r BREEEDHESIT -2, E
Bl & DB EFEE 1 SFESEIEL TR 1977THE 108, 1L A, 1978410 A, 11 A4 AM
oW TiT ot BREFig. 233 — 1127 F, 30 #R\ (FHEER) L Lol >0
T, FEBE EAEOLARD S LIEHIC L 2 HET 151036, BEET 13017 -7,
et LB ETRERORE FORAEEL T, 1977TH5 A5 1978 F 4 A 1 FR/
OFEBE L fEeHZ B EERE Table 2.3.3 — 1 iR, ZOEHOMO AR, AMS
SR P OB LIHBERDBEE L -0 TH Y, TR, EHSREKT 0 OBEEL KD
bDTHb, oL Hic, EAMEEFEMICH L T30 ~50 FEREECESERSNBICY
b o THEMEEIFAREOEERL T30, REFOEESEINTOEILDTHS, &
FEBARLAEZ MEIMP — 17 (JRR —20FAK500m) TR LImR /HTH -,

Chrad)
Table 2.3.3-1 Comparison of annual exposure
(uR/y)
T Monitoring ! }
Methfhf\ posts 11 12 | 13 15 | 16 | 17 18 19 . Note
estimation :
Measured dose at Containing the
R N 230 220 410 640 860 1080 550 290 contributicn of
monitoring posts ) | : JAPCO
Monthly I
Estimated on statistics 180 160 220 850 730 790 330 240 %1z released
the basis of . from JRR-2 and
the guide Yearly 230 | 230 ¢ 250 | 83 . 710 | 990 | 350 | 280 | JRR3
statistics ‘{ l [ )

1 FEEABRRE AR AIOR B EMICY S 5 FFEIEE, 1976
* 2 REHIR TGS ORI ICBT 2% 8#, 1977
*3 SHMZM, S8R OREShBBEESRN SO r SRS SHmatHEK, JAERL 1189 (1970)
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X
200
3 [ ]
L @ On the basis of the guide
i x Handy method
- 1530
< _
=} | ]
2 T ‘. i
~ 'Y
&l i X » .
© | X x
=2 100 ° .
o .
o B . x
b - x
o
g —
N
= i e X X
50 o
: ) L
oy
- §x %%
g1
.
0 [ T TR T B [T RS RS S SR NN S S R
0 50 100 150

Calculated value (pR/month)

Fig.2.3.3-1 Correlation between calculated and
measured value.

234 TLDCELBREE=Y U THREOEE

TLD iz & BB r @AIEERIc >\, ZOEE M, MHRA, hoREE L ORI ED
et 4T 5 720 A L7 TLD U — A AHABKER B TLD — 1200, FFEEMSO —1L
(Mg2Si04 : Tb) TH 5, e LcfIERFR 1973 4 10 Ao 1978 FOALTTH
%o

EEEH S X CBRHEBR

B RICRERESSENTO bR, TTICRE LARIRER 1TL O BIREET -
F. COBIMRTEICLY, ARBESOEHE (0 /x X 100) OFHE 137 %583 % (RK
151 B~RD 58 %) Fil-t, COT &3 offixRHUBREETZLE, 37 AREREY
BH L2 13mREE FHSELUECHEREED) THHOT, BRIFFATIEFAEELL
THRET A IR IMR, 90 H (13mR X 3 % 0083) LLEDOBRBBLETHS I LERL
Tha,

ROEB I THORIES Fk) & TLD O

@ BEr#ER~7 v

376 x 3"DNal (TL)BEEICLD r#RA<7 PAERIEL, CHPOBROORRRET
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DO D TLD RIEME & DB AT - 72,
@ Tz

TLD EBEROTEZRML, TOr @EEOSHEY SARICLDRO IR LTLD REM

& @H:&%?? -2 f:n
HBEZINSO, @HLIVEEMR LR,
Ty v RF—vaw (MS) & TLD OH#

MS TH LN GMEICLZHIEEATLD tE UBEEAMOBEGRICHE L&A iT - 12,
MS #HEHMSOHBEECERT SMEIC OV, BECHEBEEIEECE SR, LhL, [B—
HECED ABBEOWEESICH LT, HERBRTE -7, ChRR—HEDOREEDE

75 TLD MIHEALUFICHE 529 5TH B,
B &

Fig. 2.3.4 — 1 BEEADHEM (90 HEREE) £2EINCKHEL-60TH 5, Kho
HELAFROESETE 5, DHILMHE T - ABHOHEDORVIK ES S S OHTS 354,
MEDBEDOEDBELLID DI LAEDLEERFBISBTEHEENS L L -1, HhFE

BODIEE, F— ¥k HhotBE S ORERRTEND -7,

7, TLD RIEBOFHEHIC >N TR, Dol (v
— 20 4
4 Alluvium
B Sand
-‘g Kanto loam
s TR 5
2 15 4
>
E rU41J1EILI’rLrh~1JJ1f1r
U
5
7 10 -
2,
& 15.70.74 mR 1 13.1+0.55 mR 16.7 mR

5 —

0

8 points 17 points 3 points
Monitoring points
Fig. 2.3.4-1 Dependency of exposure on geology.
&5

1) JAERI —M 7292, {R{EBYEEELLEH N 19, 182~ 183 (1977)
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235 TLD QEH/Nv I 59 FigREd KUFHEGREDFE
(1) @EFHcEsd2 TLDEE v 7759 v FERBOLS| & ik
ﬁ%m%ﬁ%%ﬁﬁ%%TLD%%mfﬂﬁ?%%é;TLD@ﬁ@ﬂyafﬁﬁyFﬁE@%
Al xZROBERIESOTERL T D,
(a) TLD OHCOHEILBEED/ Yy 2770 v FRER, TLD AEI5cmO#HT BN
r RS oREO R ATRY, ChEa£<,
(b) LEK;DX@%&%,$$ﬁ®%liw¥w&ﬁm&éﬁ%ﬁ%&?%ﬁ,Cﬂ%ﬂﬁ
BEHED Sy 2 739y KERICEHTEL
(¢) FHIEOTT 2 vFE -5 TERIEICE N Lo mE e, IEECEELTERRATEN
WETHIUTHIEBL D ET <,
LIEOBHEAERCRT LRDELBD TH S,
(A+B+C)—(B*‘C'):A+(C“C') ............................................. (1)
A :ﬁﬂm%®&%ﬁ£;6%ﬁ¢®aFy&%@ﬂ&ﬁmxﬁm%ﬁﬂeﬁmﬁ
B o HE5 T 5 AR SREOERNKE
B : TLDEBD w7737y FRE
C : FHBRCLHHER
C’ : ERANICE T AFERICLOHME
mﬂ?(C—COuﬁﬁ%m;@ﬁﬁtt?ﬁﬁwﬁlﬁw#—ﬁ%ﬁ%f,C@@%?ﬁﬁ
BEERE LTHEAEL, VXD OESFFAOSDRELRD Hhd,
© TLD oEHE vs 75 vy KRR
MTIEHEUD — 2008 (CaSO4 : Tm) BEITLD @EH/xv 2 759 v FREE, THED
T S 120 mwe F @%ﬁ-%mﬁ%m%%m%%%K&ﬁEW%ﬂELTMﬁLtow%
%%%T%m235flmﬁﬁoC@%%.UD—2%SEHID®@E”v?7§GVFﬁ%
ik, BEFT 15 #R,h, 90 HRMEEEHRTI32mROBEERE,
(3) TLD OFHiRfiERE
(Dﬁ@Aﬁ@@fméw,K%ﬁ%*ﬁﬁﬁ&@1ID&ﬁﬁLﬁP%é&ﬁﬁbt%émo
WCHE AL, WAL O FEHGRERRERD S LTS b,
| (BJFC)G(B_;,C:):(CﬁCf) ...................................................... @)
ﬁ%cmEﬁ%®ﬁﬁ¢%@ﬁLt%é®$@@ﬁ£ﬁ%mothD_2%SEHED%%D
THIE Lo RIE, Bk 2km, B4 6 km, K& 26 mOFEO B CH A HRE L TIT- 1o #ll
ﬁ%%%T%MZ&E*ZKﬁ¢;C®%%,?ﬁﬁﬁﬁﬁ%ﬁ%H@%%ﬁﬁ%ﬁ%mR@
B0, EEOW0AMCE sBREHRCHE L TRRETERIMAETHS I EBOP 27,
4+ mwe @ meter water equivalent, KEMHOES (m ()

2E K
1)ﬁﬁ-k%ﬂ@ﬁ%ﬁ%@&ﬁ%éé:%ﬁ@%@ﬁﬁwiv:JTW(wm)
2y JAERI —M 7979, REiHELLLEE <N 20, 238 ~ 239 (1979)
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2.4 Bk & 8 EF W

Radiation Measurement Instrumentation

Following studies were made on the development of
radiation measurement instrumentation.

Calibration of three types of rem counter, BF;
proportional counter with cylindrical paraffin moderator,
JAERI type rem counter and Studsvik's rem counter, was
made using 3 MeV Van de Graaff accelerator in Electro-
technical Laboratory. Accuracy of counting rate per dose
equivalent rate, obtained using conversion coefficient in
ICRP 21, was within +30/ in energy range from 80 to 5000
keV.

Spatial dose distributions from the medium level
irradiation device were measured, and compared with cal-
culated data using G-33 code, both are in good agreement.
Dose rate and effective irradiation diameter at 1 m from
the device with 7 Ci of °YCo were 7.5 R/h and 20 cm,
respectively.

241 B £
&%ﬁﬂMC%iéﬁmﬁﬁmﬁwfm,¢ﬁ¥ﬁ%%§$ﬂﬁ£@%ﬁ&ﬁ&$v&W@%
EHOBRBROBOFRET » 1.
¢%%ﬁ%%%$ﬂi%&Lfﬁﬁbfwéﬁﬁﬂﬂ774zﬁéﬁﬁm%ﬁ%ﬁﬁm,Eﬁ
iVAﬁv/?%$USm®wk@¢ﬁ?ﬁ%%§iﬁtﬁwf,%?Hﬁ% BHFEETO 3 MeV
DT pyeF 77 —7EHN, BERIEL ZFOEER, 80~ 5000 keV Dr i F —FHT,
EECY B ) OHER - 30 ¥OBETHIETE 5 LERSHIC LT,
@vNWE%%EH,3&@@%%%%mb,§ﬁ%mﬁ%ﬂﬁﬁﬁﬁﬁ,mm%ﬁﬁ“Co
@Ef%kmma,ﬁ%ﬁu%kumR/hﬁ5écﬁ%ﬁg%rﬁmbt&%wgﬁﬁ%$ﬁ
ﬁmowf,—@ﬁﬂﬁﬁﬂ—FGfﬁmiéﬁﬁ%%&%M@%&ﬁtt%%,ﬁ%ﬁﬂ&#
B L, 9Co TCIi ARV E 2D I mOBEMIET 2HEERT5 R/h, REHOEMEER
20 cm Tdh > 7z, - (FB=E1)

2.42 HEFRESBENEFOFRERIE

1978428 H 3 A5 11 HE TOMICBEFEMBAMAFTICELT, REFHURTHOTLS
hi TR M B IR O - 0 O B E R ORI A1T » hoo BIE L REIERIR, KBRS ONH
3”574Vﬁﬁﬁﬁ®ﬁhﬁﬁﬂﬁ%,EWEVAhﬁyﬁﬁiUSmﬁﬁkﬂ$ﬁ?ﬁ%¥
%%ﬁ?%vkoﬁﬁ¢@?ﬁ%ﬁ,3MW7?V-?-¢§P7K;D%$éﬁkﬁﬁﬁ¢ﬁ¥
BT H - T, T OHHETHER JEUHEIC & > TRE SNEBHELESITONI 6D TH
3. REWR, BESENGSNABRFOo YAy vy (Rdi#fvy 1 ) Ot s Lad
ME%QﬂﬁﬁémﬁbfﬁotoME%KA%&&%@%%H,VfFv-:—y(&—fv
FGERCERE LT, MERRIEOA S IAMNE SR 2 8KRvBER Y77 « YEEET
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LISETEEEE) 1Tk »TfT -7 Table 2.4.2 — 1 iCEAD/¥F 7 4 VIREME S DEHORE
Mﬁ(ﬁﬁ)%%&ﬁ¢m6®%%m,¢ﬁ¥ﬁ%&&%5ﬁ%ﬁ%@%ﬂ%LE%%@@BA
B EEBATEH S, LITHADLAS LAIBOORER, KNEREHELRE-T0AI LD
nat, :

Table 2.4.2 — 2 13, Studsvik &l 2202D Birhi: PR Y BRI OV TORERERR TS
%, ICRP Pub. 21 oth#t FREBREREEMOTHELTAHSE, 80 ~5000 keV DHET
TR —EET, WERYEEY ) OFHEE, 1830 BOFHANIKNE TS,  CAHE)

243 HLALBHERORELESH

L ~OURBEHEE L, 3 MO A RFHCEM LIRS S ERENEE TS 5, MIEEWRES
(2 O CoBBREA00CI THD, 100 R h BEE TOMERORESTRTH S, EEHERSY
%ﬁim%@bﬁ%bﬁﬁ7m%%%bto%ﬂ@ﬁﬂ«@ﬁﬂﬂ%ﬁ%%iﬁét&,ﬁ%
AEA 17° ttﬂﬁﬁé Ufoo ZEEICKER D, BEORMEEES L CBRHEC BT 3 HBRDHEH
L, MMAEOERENRRNEED TH - k. BB 2RBRAMICOVT, G~
33 03— FCEME L & HAEE L L -, 7 05, SHRKEERICE T 2 RBRSMILTRE
i & TR & AR U AR LEA 02 mR /' T » foo BHEREAIC 1 TREEOMIZE
AU, CHIIEEOMENITENERI LD TH L. FIHRTOHRORESMAE,
WTEE L b0 & 2 EE UERES L, KK, BEEAMELEERCTHY, I mOERICS
FAEBERIITS R h, BYEREA0mTH- R, (Fig. 2.43 1) (E#HD

1.5

Vertical

Horizontal

4
4

1 1
~-20 -10 0 10 20
lower Distance from the center (cm) upper
or left or right

Fig.2.4.3-1 Relative intensity of Y-ray from irradiation
device measured at 1 m from 6000 source.
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2.5 BOTEREHOLIE X NG RgRE

Waste Management and Decontamination

In Tokai Research Establishment:
(1) Concerning the exploratory sea dumping of monolithic
cement packages, the requirements of volume reduction of
the packages were studied, and a package quality Control
measurement system was improved.
(2) For treatment of organic liquid wastes, test
incineration was carried out with an experimental
incinerator and the solidification of incombustible
waste oils with cement was studied.
(3) To improve the evaporation of liquid wastes trans-
ferred from outside organizations, qualities of such
wastes were examined.
(4) Properties of spent ion-exchange resins long stored
were studied to obtain the data for treatment. \
(5) For laundry, decontamination effects of detergents on
the different treatments of polyester textiles and on
contaminants were studied.

In Oarai Research Establishment, the following works
were done;
(1) Test operation of newly installed facilities: vapor
compression forced circulation evaporator, a-hall, a-
incinerator.
(2) Facilities completed: chemical decontamination
equipment, draft system for abrasive blasting decontamina-
tion, focus-irradiation type ultrasonic decontamlnatlon
equipment, waste packages storage yvard 1II.
(3) Improvement, test, etc.: bituminization of incinera-
tor ash, radicactivity 1eaching tast of solid waste
concrete packages, secular changes of membrane efficiency
in reverse osmosis treatment of laundry waste.

251 % =

REBHRFR T, &2 v MI—BULE OB BREL I LT, RIS F S B RO
BEMAERN, $EEEEREROERGHEIEN - 2. BREROLEEINERD BREL
T, £ DOFAERFEAIFIC L 5NHEEN S BRERMDO € £ v PELEH 2F <, i ORAE
NEEROBRAVBERED D, TOWRHEET ~ oo TEMHE M & v ZMBHIEDUESE
HoORNER LT 5720, KRB L -B5oMMEELT -7, KEOBREITEL T, AiF
EMW%%KH%EMI&%%&E@WEK&5%%%%%%Nto (&)

KBERFEATICE T, FIEREICT B 3 T E ek OBk s L URB RO NERS O
72 & DI 5EE L 7o FERR O HBREER A 1T, B OEL S RORBEHICLEL 7 -5 2%
Bl ZOXERHDRKRDEEDTH B,

(1) HazZOABREE  a) RSEMEHNHEREAREE, b) ad—uw, c) CBNEE
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@ ORI - a) [CERAEE, b) RARBHKF I 7 MRE, o SHABTEREE
B, 4) BAEREEET
O ELLEONE, ELEOBAET 2 L 20M : a) BHKOET 2 — A VEL, b) £
SHAE LA, o) RIS B R ER O MO B2 L,
(=5

2.5.2 EFNSRtESY FELEORELKBEERHFEOUR

HGEEREEYMEE I B TR, RRNEBENSE €A v FELREARL THD, TOfFHR
Bk CREEHOBER >\ CENEEICRSE Lt B0 THS,

1978 BRI, REROBES LUREEHEO I 20T, ERYORE L UREEHORER
boBESEH oL, —HERBAICEEL 2OT, TOREELEND,

1 ® =

RO e A v FELAORSKE, Bl el Tes v 24, JIBB1THY, AHYOLA
BALENE O obic, 1E(LES 2o of R E DRI LB S 1. BHES
BIr GBS, R —TORS D MRS O THEBE{ESE oL T L, BLUE
{LADBEDICDTENEELCTNT LTH S,

Zoc, BHOEREETEAMOMS L, »oEERELAEE 5 ERERVELIT - i
%,@fVb&%ﬁ@i##—«@&kﬁﬁ%ﬁﬁ?ﬂw,%m%ﬁ%ﬁﬂtﬂ(f%,ﬁﬁb
ﬁEHKﬁhﬂ%C&ﬁ%%bwﬂotoiﬁbB,i#ﬁ—ﬁ@%ﬁ-t;yF&%wﬂmﬁ
BUAL, BENT A kD, @S FATITON, HETEA YV IV ERLLLENT
x4 2T, BitEEOEE S - FEFig.2.6.2 - LHORTEOKEREL, A TR LAY IV
JORS LE~DRERAMERE DE B L) KRBHEUE LR, MEEEERO 2. 445

K bxF5 E8TE,
3
3 T
(:) .

34 rpm I

[ 10 min 5 min —=

: Liquid waste feed into the mixer.
: Cement supply into the mixer.

: First cement milk feed into the drum.

: Second cement milk feed into the drum,

OO

Fig. 2.5.2-1 Operation mode of cement mixer.
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Void space between solidified matrix

Concrete cap and metal 1lid less than 2 cm

Sealed metal 1id ‘ \\

No cap used

- s T L Redn-
L ) Ll }: forcement \
L 'I Pl I |
I | +
d LJ i: IVl TTie bar
A S
@i Compositions » Compositions
Cement : 120 kg Steel s Cement : 280 kg \
Sand : 255 kg § 4 Waste : 120 ¢
Tum H
Waste : 50 2 H
) E»
é\ —_— Mortar < er_g_)ﬁ_ Cement
milk
& = éﬂ\\\ > N
Previous type Chime New type

Fig. 2.5.2-2 Difference between previous type of package
and new type of package.

wic, BAEMIRETIOOENICN LTI, F7AG0ORSIERRCHYD, BHBEALET
DTEWKEST, BHIETE LT EMALHITIE -, T75b5, KBIZE-T, FJ7aEho
BRHEPAERET L EEBIET D Lt kD, BHLALEOBRR « £ 4 » M —Eickizh, B
BRI SNE SN A DT, DUEHNSLETE R, ZNODOEHFICI TR L&A Vb
EbADREE% Fig. 2.5.2 — 210K T,

2 SHEEHESFEORB

C T, EMbiEOREERIC W TG,

pEsk, EMLEOER, BUHRBERBLOREHERIET EOME R~ DIEERICEREE X 2419
Bl aicicdh, EEPECHEMORBESMEETICL - TERLEMH -, £ T, MIEMI
FUSNERT B E L bic, BEMLKORERE, MEMEE —TICL5 &) TNESERA I,
£/, WERRNEETTE S LHICHICHARE L, HARER L BTREEEE IR
METEBEDIIT L, COREREFig. 2.5.2 —3iwRd. chick b, E{tE0ER, H
HER (@Ebdo L, TE, iU 1 mBnUED45) , BENEESE (EbEo
EhR Mz onTHE 28 BLUREHR (X I vERNOA) OLBEHOREAELE 1 Kb/ 0
#jB5 A TARBICTE o fe, &/, MFEBICLZATREOEZR I 1, |
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Sk, BERZBEEONER, BUMEAOERMBELFBERET 220ITHOhTHA 6D

THL, (RS
BEVH

1) JAERI-M 7979, {4y EEEE o No. 20 176~ 180 (1979)

2) Eil + , 182~ 185 (1979)

2.5.3 ERAEMERENE ORISR “
FRERIC VT, 18R, BB SL IR 0T T 8BETE & ORI I (9
ENTVBREICH 720 L LB, REBOBMALTE O THE &h ORELESHE & 11
ot BT, EREARBEREHFAREL, LENZRBICRESTIEME LORKY v F 1

— 5 R R A THALEE R A 12,
© ) RBAREHEEHIE ORI

ARHMFIC OV T, RBME DTS 5720, T BB FESHMEERTREL K,
Fig. 2.5.3 — 1 KAKOHERERT, R L, EEMLAEIKOLEEDTHS,
la) BRI OBHMMEETEIRVKBET ST L,

(b} BFRAAIK I 2 b OREETEXBHEODHELTET &,

(c) PR 7 4 V5 —DKDDSORELTTITHC &

AR, BV WEES, BEEEBITICE SRR AR ST 5B L 12
T3,

1345, N—FE—ERTELMNIRO bO AW L, MEH, REEESEHE, Hay s
ETAYADEZ =k -2 E LT, FRRE, B VERLBEZOHRE S 7 oL,
EF‘F'EWCEF%7 FYEHRT and — (P T gy —EEEET vy —) EANT, FOHER

BH3m’ minTh b, £/, BREBWREE (Trxnr— ﬁuxw)%m$¢mmbﬁﬁt

(2) BEEIERER

(a) BEMDMBRES

Bic 20T, B E L Trov 2ok, BRE Yy o vy ORIBSIRITH Y 288

PR, AIBEEN B L O NEE S Table 2.5.3 —1iERT . 7y a v vOEERNDBDE X b8

BOEOILEE SR L o, FRRER, 0%0L XHBELEH -7, BROSEEIL -

%ﬁﬁ¢?ﬁkb,k%%%é@f,%MMﬁLT®EMﬁmMKﬂ%T$55aﬁ%%f%

Tzo

(b)Y B ORIRE S
W VBRI S LTHERTE 50T, ThEMBME L, Bl ORRBALKICHT 5

PABEFR ERE, MIBRENI B L OFNIEE £ Table 2.5.3 — 1 iGRT, BY VREOISERL /-

EEDBBLMBERENDE L, PRHRELRETH >/, UL, ROHEHELDEEBEHE

HTH ot WY VEREBEEDRAYE, B v EBRAHEEC0 B0 & XHER NI

B, MR TS 7, |
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Table 2.5.3-1 Burning capacity of test incinerator
for organic liquid wastes

Waste fluid (mi) Burning time Burning capacity ?emperature
in furnace
Kerosene | Waste oil (min) (2/h) {°C) (max)
0 1000 & - -
200 800 40.7 1.2 650
400 600 37.2 0.97 670
600 400 26.1 0.92 650
800 200 20.6 0.58 l | 590 -
* Flame faded away.
Waste (mg) Burning Burning capacity (&/h)| Temperature
time in furnace
WLS Waste oil {min) WLS Waste oil+WLS (°C) (max)
800 N 9.5 5.1 5.1 800
640 160 13.5 2.8 3.6 540
480 320 13.3 2,2 3.6 630
320 480 15.1 1.3 3.2 650
160 640 19.7 0.5 2.4 615

WLS: Waste of liquid scintillator.

(c) HWEHDEOEE

BB IC B 2 RN EME R, FRIENET S0, Biikick-TRESh L0, BER
748 ~LHRINBEDOBLUARICHBENS bDICHH 65, T2 TR, KA
BoZnFhoBficlE 3885 R0 2 Lind »T, FEHE OB ER L3I 4 1)
ﬁbt%%,&@C&ﬁ%%ﬁmaoto%mﬁﬂﬁm@SNM@ﬁﬁwﬁﬁiéﬁwﬁﬁﬁ
HWEO, THbD, BEMBAIC® Cold 60 B~ 70 BIFEHENIC, #10BAHKICEE D, B
DQ%%%QO%ﬁwﬁ74wﬁ—Kﬁ%éh5@,—%uﬁ%mmménéébfﬁﬁfé
Bo PTCs iz Tid, Co it L THERINE {, FHBHICHE T 2 b DM 10 %, BEK
CHEZLONTHBEEL L THEETE S, LA -T, "W Csid ¥ CoRHE LTHRICE#¥
AN, KiT, &Y vBERTOIH 1140 B~ 50 BB EUKICERL, BhRAKICHRES
NELLTHEHMETE 5, “Cl T HIZHE L THEEL/NS ( BEKCEF 20>bTMICT

FEETH 5,
EHL T A 0ii3, BEELALIE3-00HH 2AAHERLEEINETINENFSE, T
N EZEDEEHTHRREELENTRICRLEEZL ON S, UM, TR
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2.5 4 HMEEHOEX MELER
ﬁﬁﬂ%%%%@@@%m&%énfm5@%%@@5Bﬂ%ﬁwﬁmwowfu,—%ﬁ%
ElCEEEULEA TR T b, L L, BRA ANV (Polytrifluorocethylene ) 75 & DHMAPED
%mﬁ%4m3*M@®§$%%énf$@,cm@m%mm%ﬁfmﬁﬁL%ﬁ%ém@ﬁﬁ
DIt T CHA DRMAALEY, 7 o8, KR, &R0 VI SIS b LB ET S BAI
u,%E@Eﬁ,ﬁ%ﬁx%ﬁﬁ%@ﬁ,ﬁ%@ﬁﬂﬁf@ﬁﬂ%@@%%txﬂﬁf&éo

%iﬁ{wuébbfﬁﬂtﬁ%,m#%ﬁ@%ﬁﬁétbﬁﬂﬁﬁﬂ,v3V%%%HH£
TE%%VT@&%%%&LTK@K@@@&@vTﬁD,%ﬁ%ﬁmm%iﬁdw&%U7v
V®ﬁé%ﬁﬁvfwéo%%%C@@@ﬁ%ﬁ%%@%&ﬂ?ﬁénéo

ui®C&mB,%ﬁ%&bfﬁkéﬂk%iﬁ%w@txyb@mﬁ@§£mbto%ﬁt
4»@ti7b&ﬁ&ﬁﬁbf%@ﬁbﬂh@?,mt@mﬁ—i#;§4bmﬂﬁéﬁ,%ﬂ
A v b EKTELLTZ2HETRRL

(1) 78— 3% %274 bORAMEDORR

ﬁiﬂ%i%g@”—i#1%H%%%E%$UEMJ%ﬁﬁL,onm%ﬁx4w%&kb
toiﬁﬁ—ﬁﬁﬁ(Q&w%h)@@%Ehfﬂwi#n§4béﬂmb,Wﬁbtoﬁﬁﬁ
BIcHT BN Y& 254 b 50g bl ) ORME% Fig. 2.5.4 —1ITAT,

@ +x v bEILRR |

%ﬁf4wmﬁmmﬁkofm,%&%ﬁk@ﬁ—s#ga4b%tvaiwﬁ&@%ﬁﬁ
Lo COBEDEA YL, N—3iFa74 MHEBI0&EL, €4V INT DK, BAVEL

(W/C)@O5&Ltacne@%#uﬁ%@cbﬁ%ﬁ@m;ofibtémfﬁéoc@ﬁ
ﬁ@%@63$®&ﬁﬁ(HMm¢X%Mm)%W%L,%Hﬁkﬁ¢?§$%,ﬁﬁﬁﬁﬁ%
ﬁ%mhf,*@Eﬁ@ﬁ@ﬂﬁ%ﬁﬁﬁoﬁg&&4-2ﬂgﬂﬁﬁﬁ§@ﬂﬁ%ﬁ%ﬁ?o

3 % % '

Nt a4 FOREEORBREEIC LB E, N2 T4 PORARMER, 24hr D
ﬁﬁf%5(%iﬁ4w/ﬂ~i#i§4hiéw)Tﬁéc&ﬁmgbmmotoC@N—i
254 MERAVII A EBEWELIZSDD 28 AiEEigic B0 5 —ERREERRKRT
%SM@/hﬁ(ﬁ4w&%&®?&bi%wmﬁkwéém&%m,%sm@/hﬁfﬁéc&
DA ST - T, (R

BENH
1)} E.A.Mershad ; Nuclear Technology 32, 53~ 59 {1977 )
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2.5.5 BAESTHTAY b—THEDSWASNIERAGERDOURAE
AA74v F—~7H2 (JRIA) Hho@ASh2EBEERENA, o LR FNERE I
F o TERMEANTO S, Ll, BERMECARYSERISRAS QI EICEEEL A Y
FEMLER S W T B, 22T, MENEERET 520 OBROERAED, BA N F L
K%ﬁéﬂfwéoCCTH,wmﬁﬁﬁ%kéhkﬁﬁﬁ%%ﬁ%@ﬁﬁﬁﬁ@ﬁ&ﬁiU%
BizonTdh~3,
(1) WEHE
_ﬁﬁﬁﬁ@ﬁ@ﬁi@%@ﬁ%ﬁk@ﬁ@Tﬁéoﬁﬁ,C@%ﬁ@pH%%%@%@f@%o
pH : 100 cm® 248 LA FRpH # —% (HM -6 A) THIE,
WEF 100 om® AN LS LREERA —5 (CM -6 A) THIE,
EREE - 10 o AERFIUCIRELL, FAR T » 7 THRRES SEIROERELF R
THIE, '
HOHBEEIE - Alrid 10 e 2 ERELL, AR S » 7 TERE L 2% GMETRETHIE.
SH M Ci3 01 end 2FEL, kY v FL—va e h Y vy THE.
AR oL 100 o ABREL, Nal (TL)R-7 A —5 THlE.
o a B OREEE T 4K (50 X 30 X 5'mm) % 10 ARILLLERh~R L, BB
B 4 7 AEEE TRIE. iRV EFRAEEEOMHRE Y v
DRI TLGA =y FENTOB R, YHERICL ST L%
LOBEEF = v 7T H1DTH b
2) FEHHR
FEHEES Table 2.5.5 — 1 IE/RT,
LI BER, ERBANEBNES, -7, COT &R, BIERBEDLY, BELEITEY
BEHBENAKELNLHENT EERLTV A,
| RSEEERCH M CHE - FER r BUHHERER ©Co W Cs TH B, ¥Zn -
B9pe «18Cg «IB2Ey — MEuELFZIN TV,
T AR DEEEA 10 (R0g) PLED L DONLMARDKI0 %% Ldf. LNLDRERB LY
SHBEOHRBRNSVERE, EEvA Y MEHkL o, (Zv b
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Table 2.5.5 — 1 - .Qualities of liquid radicactive waste from

Japan Radioisotope Association
Batch | Volume| tre- Condu - Residue |Rubber Radioactivity 2Cicm’ Nuclides
o | o | e ] S Yem| ppm if;dness e sHO we )
1—1| 045 8 6.9 | 64x10* | 7.5%x10* J 3| srxiot 2.2 1.2x107% | ®Co «¥'Cs
1—2 | 04 E 76 | 86x10° | 1Zx10°: 2 | e8x10°° 8.3x107° 6.4x107" | ®Co -P¥Cs
13| o4 3 T8 1 21x100 | 44%10° 1 51 | 36%10° [ B9x107" 13x100% | ®Na -"'Cs
1 -4 0375 s | 78 Ta2sx10' [ 51x10f 1 19 | 23x10°* © 11x10° | 98x10* | ®Na +®Co (s
1—5| 04 E [ 76 ] 16x10" [ 29x10° T 8 T2.0x107* | 43x107° | 22x107° - :
1-6| 03 S [ 76 [ 13x10° ] 33x10° [ 15 | 13x10° | 35x107° | 12x10° -
1 -7 03 CSTTTT ] loxd0* L 08xi0t | vs | a7xa07t | 82x107 13%x107% | ®Na
2 - 11 04 E 7.3 ) 1.3x10* | Lgxi0t - INESD 1.3x107! 15%107° | *®Zn
! 2 -2 035 E | 80 | 28x10° | 3.3%10* 18=i07" | 71x10°r | 41x10? | ®2Zn, ®Co, Y Cs
| 2-3| 035 E | 75 | 3.0xi0' | 44x10* © 3 7 22x107" | 48x1077 | 35x107° | "Co, "Co, Cs
T2 403875 E | 71| zixi0f | 1ex1iDf 1 ]83x10°7 | 16xi0F | 14%107° { ¥Ca, ®Ca, ¥(s
L 2 -5, 0325 S 777 52x10* | 67x10 - | rexio? 1.3 54x107% | *Co, ®Fe, *Co, ¥Cs
1 2-6: 04 E | 72 . 1&x10* + 23x10° — | 1ox107t | 88x107% | 1.2x107° | ™Se,%Zn,*Cs, '®Eu
! 271 0375 | § | 7.7 ] 1ex10* [ 33x10' | 11 [ 20x107t | 18x107t | 24x107% | ®Na, ¥Co
3-1] 04 7 E | 77 | 7a=10" [ Lix10f — [ es=100%  31x10% | 82x107' | ®cCr, ¥Cs
3-2| 03 E | 78 [ L7x10° | 22=16° T — 743x10°  26x10°7 | 43x10* 1 Cr
3-3| 0375 B | 7d ' 13x10" | 18x10' - T 18x107' | 63x107° | 13x1077 | ®Cp, TCs
| 3-4] 04 E | 78 20x10° | 26x10° | — | 14x107° | 22x10° : 16x107° | *Co, “Co, ¥'Cs
\ 3-5| 04 | E | 76 21x10" | 23x%10° 2 | 29x107" | 26x107%  BExI0* | ¥Co,®Sk,¥Cs,¥Eu
[ 36| 0276 E [T I5X107 [ 23xI0° [ — EOxI0T | 33X10T° | 30107 | ®Co,™Cs, *Eu *Eu
{ 3-7: 04 | E 80 | 21xI0* T 3.1x10° 3 | 3.4x107f 47 =107 1.9x107% | ®Co, Se, *'Cs, ¥Ey
‘ 3-8 04 S | 72 | 20%10° | 29%10° 10 [ 13x10™* 12x107" 1.9%107% | ®Co,™Se,""Cs, " Eu
‘ 3-0| 0425 | E | 75 | 16xid* | 1.5x10° 1 29x107* | 8.2x107? 26x107% | ¥Co, ™%
‘ 3—10] 0.3 S 7.4 1 16x10t | 20x10* © 21 | 1.2x107° 1.1x 107" L1x107% | ¥Ce,%Co,™Se, ¥'Cs
7 1. 042 | E | 73 | 51x10° ' 1a2x10* L2x107 T 1Bx1077 | 20x%107° | ®Na,**Co,®Fe, "Se
4 -2 | 04z | E 75 | 13<10° | 1.2x1ic* — Tiaxio? | sax107? T21x107 | ®Fe,®Co,%Co,™Sb,%Cs
4 -3 | 045 E | 73 | 1.0x10" | L6xIC*  — | 35x107° 1.3%107" 1.3%x107" | -®Co,2C0,%Zn,*8b, ¥ Cs
4 -4 0375 ] E | 707 17x10° " 1.9x10° — | 15x107 | 69x107% | 3.8x107° | *Na,®Fe,”Co,™3e,"Cs
4 -5 . 0375 | S | 54 | 38x10" " a7x10" | 12 | 36x107° | 58x107% | 85x107° | FNaCr o e Se M s
4 =67 0425 | E | 74 | 23x10° [ Zax10* I 1'23x10° . 1.2x1077 | 65%x10° | ®Na, *Cr, *'Cs
4-7] 03] E | 70 | 21x10* | 24x10¢ 2o 22x1077 | 29x1070 | 1LEx107Y  ®Na,®Zn,**Co,®Fe,"'Cs
48| 0375 | S | 73 [ 52x10' | arx10* | 11 | 15x10¢ | 29x107" | 37x1077 | ®Fe,®Co.®Co,""Cs
4-9] 0375 5 | 95 |80x10" | 24x10° 1 12 | 15x107* | 62x1077 | 68x107% | "Co,8e,"™'Cs,'Cs
5—11 0475 ° E 8.8 | 1.2x10* | 1.8x10* 1.] 51x107" 4.5x107¢ 36x107% | "Mn,"Co,”Fe,"""Cs
5—2 0425 § 73 [ 21=10"  21x16* | 15 [ 32x107% | 63x107% | 69x107° | ®Co, ™Cs, ¥Cs
: 5 -3, 0425 S | 70 [ a1=10" | 25%10" | 12 | s0x107t | 39x107F | 52x1077 | *Cr,®Co, "Nk Cs
] §-4 04 @ E 73 T1ex10 ] 17x10? 1 | 83x107* LT %107¢ 1.8x107" | ®Co, ¥(s
5 -5 04 E 71 | 15x10° | 1.7=i0 1| 31x107* 37 x107F 1axi® | ®Co, ®Co, ¥Cs
5 ~86] 0375 E 7.7 | 1ex10" | 23xigt 2 62x10t 32xi07t 20x107% | ®Co, ¥'Cs
5 — 7 | 0.325 S 76 | Lexipt | 18x10t 18 13x107* 23x107° 36x107° | ¥Fe,*C0,%Zn, " (s
i 5-8] 035 S | 74 | 65x10" | 92x10" | 10 . 44x107" 44x1077  25x10° | ®Co,®zn,*Nb, ¥'Cs
{ treatment E . evaporated

S : not evaporated (solidified directly )

— 136 —



-

JAERI -~ M 8538

2 5.6 JPDRIcHITHEREA A TRBEORBEEROMERE
ﬁ%ﬁ%&b%%%ﬁ%&?%ﬁm%4ﬁy§&ﬁ%(HT,ﬁﬁ%mm)m,ﬁ&m&&f
K%@éémmﬁgﬁﬁéﬂfmaoC®ﬁ%@,wfh@ﬂﬁ@tbﬁ@&ﬁﬂﬂ&@%ﬁé
ﬁ%&?%oC@tb@%%ﬁﬂé%étbm,ﬁﬁﬁﬁ%@%ﬁﬁﬁ%@%@mamrﬁﬁé
T-7,
ﬁéﬁ%&bkﬁ%ﬁﬁ%u,EDR@%%%ﬁ%%ELt%@T,w%ﬂm@ﬂW5E$f
@ﬁ,ﬁm%ﬁ%avywﬁﬁén(%unﬂ,%@&%ﬁ%gﬁmﬁmﬁifﬁ%%ﬁén
t%w?&éocmﬁ%®%ﬁﬁﬁﬁﬁébfm,~ﬂ®4ﬁyﬁﬁﬁ%mﬁbMTwaﬁ%ﬁ
ﬁ,Wﬁﬁﬁ.Eﬁﬁﬁ%ﬁi@4ﬁy§mﬁﬁﬁ£%&0%ﬁtoﬁﬁﬁﬁﬁm,ﬁiﬁ%m
£D7;¢yﬁ%&ﬁ%jyﬁ%mﬁﬁfﬁ%ﬁ&btoik,ﬁ%ﬁﬁ%@%ﬁﬁ&%&f%
kbﬁ,iﬁm4iyiﬁﬁﬁ(uF.ﬁﬁ%,TLfvﬁ%;ﬁ4?4ﬁVSAwA$i§ﬁ
%ﬁyﬁﬁ;ﬁ4?4¢VSKIBH&NW%H%Qﬁﬁ%ﬁvtO%®%$Komfﬂ,HF
T
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i, ToAYERA0 L TOLOMR0%bH0, HAMRLL TV
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L L OREEE B AMEERTORREAS L ENTE S '
ﬁ%@4i7§@§%ﬁ?hf@,ﬁﬁﬁ?@?;iyL@an/g*Rﬁidﬁ%ﬁy
Z%qu/g—Rféb,@ﬁ%ﬁﬁ&ﬁoféﬁﬁb®ﬁ%4iyimﬁéﬁﬁbén,?
A VTR B EBLUNTFA TR B HEDELTRLI
ﬁﬁ,ﬁmﬁﬁﬁ¢®&%ﬁ&ﬁmowfu,rﬁz&ﬁbwﬁﬁm;é&,mcs&“co
ﬂﬁﬁéntoit,%@&%%%E%ﬁ&ét,TL#VT@”Wbﬁ%ﬁKﬁ<LQXw4
ua/gquﬁb,“cwm1Q0ﬂuL®%®ﬁ(12~LMX1UMmﬁ/gT&5ﬁAm
AUTFOLDECALY THEL 10 x 100 4Ci /g TH»te THIE, 77 FHERALTY
BEHEELOND, —F, HFFYTE, WCs HHEMEC 420 2B LD LD (88~
%)xm4ﬂm/g?5aﬁﬁ,4%nﬂ?®%@@&ﬂi@%5%%@cko“0>@ﬁ%m
L AEMEL, (18~20)x 107" 2Ci g TH 7
MLQH@%%%iébé&,&@;ﬁﬂ%ﬁ&ﬁéo@m%ﬁ%mEM%m%@f%miﬁ
ﬁﬁ%ﬁ%<,%Euwﬁ<.&%4¢y§@%%%wo%m1f,&<mw%¢yﬁ%fm80
%ﬁ<%oko%ﬁ%£ﬁﬁﬁowfﬁ,ﬁ?iyﬁﬁmu%iDWﬁWQﬁﬁﬁﬁ@otﬁ,
7o g vEEETIRRMIcREA S Y, K950 BHMA{LL T, (M)
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25.7 RUIRFABHOERENLICLSBEHE

SRMHMOFRBRELEAROBE, ROBENREYES S04 ) T 2570 100 BOAH
AV, CHBITEK, BB, Bk 770 B, BLD) BLUGP G5B, BT, #E)
REMTEM L, MTHEBNC K BERBREDROLBRRET - 72

HRERHE, SEREN TR RBEOHS R TR (RD, $78b5, “CoCls,

BT CSCL B LT Na® CrO, DHEIEEEYE (pH 2)KBHER T ERS # BREATHREIE S
HhbDTHE, &HARKRRICEOLERRESN, 44 v SHuks XOHRDHEER (05
wt%) D2ETH B,

ZEFAMIERSEEIZET S "¥Cs, CoBLUCr o 3EHEICLBELRD A + 338K
B OPHERAIC X ARERIR% Table 2.5.7 — 1 IR,

17 vRBKIC X DRFFEL, Vs BLFYCoBRILSVTROThOEEMILICOWT
UCIHERIHLTE Y, COTER M CrFROBREOCREN 57 LT 5, dhHEAIIC L 2
BRENER, 14 v RBEKCEAREGRIIELTOTNOEREMTAEE SICBOERERL,
BICs 5B L U P Co BROBREMRICOWVTIR, 44 vicHks & UdtEf L b KEE
EMLEBMOEREZ/NS L, VCrBFROBREDRI >V TR, KRERBoOMTHkic L 2k%E
PIRICHBEEDRD 5N, £ TR FAHMORMMLAEEREDRE OBFRIEETS 5.,
FRbs, PR HENT LA bO0RESRCELBNTSEY, 75 ML, GPMTLA
LD DO TIHBREDRSE AR LB 1, ()

Table 2,5.7-1 Decontamination effects by surface treatments to
pelyester textiles

Nuclide 137¢cg 80co Sler
Synthetic Synthetic Synthetic
Detergent Water detergent Water detergent Water detergent
Surface o 5 . 2 o 5
P reatmont, Removal DF A DF % DF | % DF % DF % DF | %
Heat set 47.2 | 97.9 79.51 98,7 27,1 96,3 64.41 98. 1,83 | 45.3| 2,55 | 60.
Temporary antistat 39.01 97.3 93.7 | 98.9 38.1| 97.4 87.1| 98. 1.93 | 48.2 3.81 | 73.
Normal 73.6 98.6 | 122.5| 99,2 30.8]96.8 | 128.3 99. 2.08 1 52,0( 3.99175.0.|
GP treatment 39.4 | 97.5 92.81 98.9 65.4 | 98.5 53.5! 98. 1.60 | 37,4 2,01 | 50,
Water proof 59.6| 98.3[118.7 99,2 (191.6 | 99.4 | 198.4 99, 2,99 | 66.6| 3.08 | 67.
A“tIStat'gjgjg 41.0] 97.6 | 134.3| 99,3 | 121,7 ] 99.2 | 196.2 | 99.5 | 4.53 | 77.2| 8.56 | 88.
Antistat 54,4 98,2 (123.2 ] 99.2 43.0 | 97.6 £ 94,8 98. 2.71 | 63,2 3.50 | 71.
EE 3k
1) JAERI —M 7979, @4 L2 -No 20, 189 (1979)
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2.5.8 RHYa1-—-74—FEROLBHNKOBELHR (23— FER)

REERERICE T AEEDEF 2 — 4 YE(EEE AV BB D € F 2 — 2 YELEFED
wE g RIERE" L,

BEK £ EF 2 — A VE(LEE CELAET 281012, ERIREOLRIK G, BHIRRESD 7 3
2y —~HEBL, RIFIRY-A2HBESHEL, DRk, BAKRASZKSYE, BROEF 2 -4 ¥
@m%E@27UJ#74—¢%%wfﬁﬁﬁﬁ%ﬁw,Eﬁﬁ%ﬁm®@%ﬁmﬁﬁ%$*$
EBEROBEFREHA N,

BEEIIKA R 2 ) 2 —7 4+ — YT 2%, Fig.2.5.8 — LR LU0 —THy 72
BLUHBAOZRAE LT AT 1.

’.108._1
2;;:::: ¢_#T

o

—
Glove box 51 rpm 17 "

~T

wy

' a Slope; about 60°
Vacuum
filter
1280
/L 4
=
/$11031\ /“\ /“\ SN NN :
(:)'—Ejgz?félffq\\//ﬁ\\/ \ AV 7 S
Screw-feeder A -
Vinyl bag
Mixing
evaporator
Fig. 2.5.8-1 Feed process of incinerator
ash with screw-feeder. I |
(dimension; mm) Ve S
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Photo. 2.5.8-1 Appearance of ash in screw-feeder.

(Sample No.2, Ash didn't became sticky at all.)

Photo. 2.5.8-2 Appearance of ash in screw-feeder.

(Sample No.3, Ash became granular and sticky.)

e

Photo. 2.5.8-3 Appearance of ash in screw-feeder.

(Sample No.5, Ash became sticky immediately )
and flowed down from out-let of screw-feeder,
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BEHIK IS, @ﬁ%ﬁﬂbt%@%hﬁlO%//:T$®Dﬁﬁ,Hﬁkgfo%f*—wﬁm
A, ChiCEAERENENI0, 35, 40,745, SOWEHICHEBESERMS 7,
cm;ém%ﬂbtﬁmﬁ%,mg25&—1mmtt%§7n—7¢vﬁzKAn,%n%
010, 20, 30kg/h OBXBIKKBESICRY ) a—7 4 —FICHE LAY, BES I
KAEZ7 Y a—7 4 =SB £ 2 — VSR 0 12, C0E S OBEHKOMER (D7
4= SHTONDXDOHE, @7« — S ~ORENBEOEE) BLU/a—TF, 7 20t
i % BAEEHIK OB & Ot > L TR L, '

ZOf5H% Table 2.5.8 — 152U Photo 2.5.8 — 1 ~ 3 KR, _
T%k258—1%iUHmw258*1~3£D SR 35 wt % £ TOBEHIKIE, 10~
SM@/h®ﬁ@T@%§%ﬁzféxﬁUn T 4= FNTR I 2EBLUT 1 —F~OREM
EWBOTHETEBZ L EMbbote, $F, Fu— T8y 2 RNTOEMBEELRO MR L
3, BKES Wt BETHEECTE oo 51, HBEIKOSKIEETH, BHRKIZEKE 30 wt
HULbTH BT X

SEIORBHERY O, HEHIKOEF 2 — 2 YELAE TR, BHKE 30 ~ 35 wtd SRS 4
BTEICKD, BERDR S ) 2 —7 4 — T oRABETER L Edibh -7, (EH)

EEHE
1) JAERI —M 7979, {fREMIPELLEE - N 20, 194 (1979)

2.5.9 BHKOEF1—AvEERE (KR M)

AU & TG LAk o ©F 2 — 4 VENELRBRE S &1, EF » r BEUKE WA L
CEF 2 — A VEULRBRETT - 0 |

SEORBTH, FHRKPOIENKHEEEOLS, €Fa—4 v - BHKT 257 Ol
B, EFa—A sty — /®ﬂ%ﬁ%$ﬁﬁ,ﬁ%ﬁ%i@ﬁﬁ%«@ﬁ%ﬁ%ﬁ@@ﬁ%,E
Foao—A YEMLL B EAKORBRB(E CELETHELAH T 20 THR L 2,

SERICHL LB EIIK S, 1976 52 12 Ad oM 2 SR D Dbt » TR A + 7 BEEI%E D
SHEHEN A LOT, SHKIICE, e, - AREESEENTORID, SKIELDE,
HFHY A X 5mm D5HBVTHBNMF 7o BKRE, 2580 (R4 ) a7 —FEA0K
PR OMERE | OETHP L LRREREZAO T ~Bwt BE L1

EFa—2gViE, APL—bTRT 760/ B0OBEUR L —FTR7 70 b40 760 %
fFALE. ' : |

WE7a—THy 2 242, GEEE Lo -2 FREBTERLE LD EELRENERICS
B&Hic—HkE LTHER LK, |

WO € F 2 — A VEMLA KR, BAIRRBNICES 2 -4 ¥% 70 ~ 90 kg thid s, A
T & D) 200 ~ 230 CICAERL, 22 ) a—7 4 — & LBOWE 7/ u— 78y 2 215 LT
L HK (Lrun KOS 1048 £22 1 2 —7 1 —FRELAS, # 15kg /h OBk
BTSN I BAER BN L, 45 BRICh - TRMERS S, HIRIREEOREEK &
LT, 50 ~T0kg #BFIERIELOL, BERS (D50 8) wiML, Bkl /.
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Ak ELTTrun (Lrun ; 100 £/ 7%y F) DEFa— 4 vEEETT -t ZORER%E
Table 2.5.9 — 1itmd,

WEEIK O BUREME ORIE R, runl &I E=— 280 5 3 RFRAML, FREAGLAD
B,ﬁ%ﬁ%EMEmmﬁﬂmm4E§ﬁﬂb,mﬁ%ﬁ%éﬁ,GM%ﬁ%ﬁiUGMLU
e trag R L TiT - 7o

oy b OREEEE, Tuy s FOo—BERRL, BSELRICENE T » 1.

5 — SOEERERE, 70 A — AEALEOTHEE, GM¥—~1 4 -5 (ke
A 10 mR S hAERAIBSRBEAY -~ A —%) AHOTRAE L.

BRI ORGP BB 13, BRIERE TRIC 1 LARIL, BRI EIE THRM L, GMAT
BB LU Ge(Li) BRI THIE L 7o

BRI ISR AR L - B M E OB 1, ©F 2 —4 YEUEREOPR S 7 HICHY
S H AR YT ARBOTEERK (HE ~40T) BLUF v 3 -y b (CP —2000C
BELALDE GMAHETHEL 7o

Table 2.5.9 — 1 &£ 0, HEEKOEXEREE CCos LU ¥ CsTHD, CoM 70 ~ 90 %,
TCs 4330 ~ 10 %% L7z, " Mn, MCe HEHBTH - 1o
Crusy b OhER, EHKOBARPASEORRTRELO BT Wt ST 127 HELN, LE
12 HRAERCE

St e ORI O S, T3 & OO 5 SR IR O (1T FERIIK O ik B3R Y (-3 =
EDERIE 5 Fo

ﬁﬁﬁ@ﬁ%%%E%EMGm%ﬂMEE;@Gm%r@&%&&%@ﬁm@ﬁ(Gm%ﬂ
(FMET 17 % 107 #Ci /om’®, Gross 7ET 42 X 107 #Ci Jem®) BLF £/, £EDLIT P
LEBRETH 120

Hel TR 1T SR L - MU OB I, REMRR (]13 x 1070 #Ciom®) LT TH » 72,

AEE F 2= AV ELAIE U7 B KO RA L, BHKOELESE 025 & LkaIc 2.1 T
27120

%@@ﬁ%ﬁ%ﬂ%yﬁﬂ RKOEF o — A YEULEGEHRPORYBREOCRFELELT D

BetIR DM, ©F 2 —A vEDRARDE,, EF a2 VELEETOMEEESRS,
A&,%&t%;—ﬂ/@&ﬁgfﬂﬁfééz&ﬁb@ﬂto
Fh, SEIRBRMEBLILT 2827 MEDVT, %meﬁ%ambﬁﬁﬁaganmﬂwt

SWTHRB AR L . (fa )

sEvHE
1) JAERI —M 7970, {fftries LEEH. No.20, 194 (1979)
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2.5 10 RSIREHERLAREROHAGER

AL A HK TR RRICTET BE LS VERD 55, & b7 TR, BREERRT
ERERH LHN S N HEEOEY, RASERNES (AURKEEL UTRAT 57201
s Ul 20 CABERICAR D, EREROMBICH: > TRELELDNEALES LU
BEEM A RO 0o 1 - FilEiE S EREEA VT v P HEEET -7

(1) %BOES |

ALEEDEFARRESTHEGERATHY, BRENBEROBRCIBEMAL Y 7,
BRSO EBIC IS TRED —B 5 — K TovREH L0 B, ERMEERE 3w’ h, BB
BEIZ 100 ETH B, K%@@ﬁ%&%éT@bZﬁ&ﬂ—lmﬁﬁo

Jo—v— NI ERLEEBDTH S,

(2) - FAREBERURE

a— v FREETE FLEEoERE EITT» 1

D EEkEROEKCESER
@ sEFloNaEIRR

@ HEE AR B ot iR
@ ERGE” ORE

CCTﬁﬁﬁ@.chi@@%k%ﬁ@%ﬁﬁﬁung/ﬁ,%mﬁﬁm%wpmut%i
LA BDTE OWAEBMEEFTSb0E LTRARL, HICEMRI H ) U4%, P L —FITEX
o vy ak, ErERRAERERTABRRIKERLTV26DEEEL .

Pk A BTk & RBRCRBHBRE Y 7OERBATE (REHBIU100CDOEE),
G EHR & BRI, ﬁ%%ﬁﬁ&mgﬁ®%%,%ﬁrﬁ%®ﬁ4b« Vi & AL
FRAEOREHL & EE~ .

%@F%,ﬁﬁﬁFf/7®E%ﬁ%ﬂm@b&mmmm%ﬁ?écﬁwxbﬂﬂﬁﬁﬁzﬂ
Bt sk, ERENTEGLERICRVEBLRFSBOCE, 1, RRERROAAFS
vk ANEREHEREEABSTAC Lk 2 WS 3’ h OBEATREL TITA
L L ENbh o, RATHBOAMSMS Fig. 2.5.10 — 1T,

W HLEI DM AR AERIE, FR/KICEER] A9 100 ppm A TRFME LT, HEAERMIL
s & OMERORIE CHEA T, MARIIZIEA 4 VSN TREEESR | RS >V 2 ¥R
SEEH A 2 SR A T - o0 TOBR, AR EEELTOIA + v HEHTREEE
BN TH D, HHEE (DBSHEE) 05~ 10 EHEMTNTIRIENET S Libh 1.

R SR AR, PERE D AR # TLEROELEH T, TO
%%,ﬁ%ﬁﬁ%&kgﬁﬁ@&%ﬁﬁiﬁﬁ%OﬁTﬁééﬁ,Hmmeﬁ@ﬂ%ﬁMT%
Ll kD EBKOE EOMIERICEE L, ZDL LD D, AEEOBEK 05 COBL LR
THHE DMIRRICEESITOEVE B, $1, BEEE L THEEREIEORGIKES L
LOAEMLTEBEATLSE, Sollamefnl TREBROE(LERA, COME, LR

x I =IER (kg h) MEICLELN#MRF - LR (kg h)
$%E®%é®%%2%—héﬁ,ﬁ%m%ﬁﬁﬁﬁﬁéZ%—#ﬁ&ﬁﬁﬁ%ﬁfﬁﬁ?é%ﬁ%
AZAF - LBICHE LA bOOMIN 2, HHARREEICSLTH, BRPRIRFT1ICEL,
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1.40

1.30+

1.20

1.10L x, / |

1.00 1 | 1 | ! |
0 0.5 1.0 1.5 2.0 2.5 3.0
Flow rate (m3/h)

Power (kW)

Compression ratio [Pout(kg/cmzA)/Pﬂl(kg/cmzA)]
[@)]
o

\

Fig. 2.5.10-1 Load curve of vapor compressure

B R b ) v 4 kg mb, BEA (DBS 125 Z&H) 50 ppmBA-TV Siaerd,
i i AR A4 16 ppm M LT HE LR 3 F@k R & QERRERZ S 2 L0
ot T, BRSO R o Ty ABEAST L TEREORRREERD I Z D
BORREBEECESF OEEINT, MR Rs I R EE TR 2 © 10° g ol

HIRIE, B 50 ke Sm’, HEFIIER 2,600 ppm OEEER D & X U & INERE OB A
ELTRDHER, FAT28ESNTL

3) & MEEFES

d oy FEEE, 0 FREEOEREKIC4E F170 0’ SE) OEERO A 665 mEL
W LT 14.05 i OEERICHE L. & MEEEIIHE Table 2.5.10 — 21TRd . REOKRRE
GET, T 29 X 104 BLEDYE D, BRI b i » TIRBRIKE 100 CETRET 5 BEAER
o ERMEEIC FRSEEEEEICAL, @F, 1 HOKBOEERHRITESHMTHY, i3
SRR ICK 30 4, JUEIRO FRIC 16 43, SIRBIFIC 5 AUBTH LT LD -1, E72,
304 S h OMEBEEN D & X, ESERBOENRTTRW, BUHIAROR T — LEHE 532
kg/h, 2F-sFH043kg Jenf - G LARFRE, 195 PF NI ‘
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3,040 (kg /h) o
77 (kW h) % 860 (kcal kW) .
6425 (kcad /'kg) +532 (kg /h)

Hﬁ,Cniﬁ®ﬂ—wF%EE&§$vh@%m£ofﬁ§yFU7Kx&—Wﬁﬁ%Lt
(%05 mm) 7, AEBCEAIESEBRIEE TORL, 5K, SEEMICERRANET BILHT
-~ Tid, ARPPEGCHIFLTOORDI, 1 EREORS —VBEEREKL TOCTET

&5, (PR
o Ty

1) JAERI —M 7979, {R@ifEL L4820, 124 (1979)

2) fa] E 127 (1979)

2.5.11 zZEREE(LEIHER

wide' > 2 CRRIIRAICEY B EEME LB R E A mﬁ&mﬁéﬁﬁﬁ®tb®0&
SE LT, 200 L K5 L (D—508) 34k, av2 i —h70y s LEORERETICET S
RSB DR IRBREMBR L EARE L

£ OB RBEIALIL 1600 BB L 70 TF O RAREY 5, AREHAE T
Yo '

200 £ K5 LHEERIK 3 Kic 0nTid, 750 BB L SR orEBRENEN, 15 X 107!,
55 % 1072, 12 % 107" #Ci (flr) T4 11 x 107 £Ci T, &HE (RHKHO A4S Ci
BRI OREEER Ci) BT 14 X 10°TH D, FEHER CCoRU Y CsTh T
750 HEEALIBORBIZES b o T,

Sus Y —hTOw s DNTIE, 750 HiRE L RS 0B R, 356 x 107 4C T, &
i 41 X 1070 Th T, 750 HELHLIEORMEEY Shiid - fo. Fig. 2.5.11 - Hicgfk
HEOR KT ER U,

lEokBRmsoEET ) 38R REFI/NEL, PR EHRHFBICEALT, % BRI
BRI B EROEEA BSBRE LTV S b0 LM En 5, L)

SEEL
1) JAERI -M 5866, R ELLEME N 16, 155~ 157 (1974)
2) JAERT —M 6224, {RE47MELLLEME N 17, 161~ 162 (1975)
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2512 ak—LOf + r Rl
FI4R ' 1S TR LI KBERTILR o ERALEREE O o ML (2 —v) KOVT, FRED
BOBEF -5 OfEE LU« — VATOREYREERE - FERLTSENT, EL S
o BEREY & ZIER R TS HE L v f - EEERNE R THERET - 7.
k- LD EEE— Nkl Y7 b, 1~ 158MEETK3 Y7+ HTERL, ok
LATEEER 16 B (T OB HH— A HEBO AR E & — AR OREAESIC3 AR L) TH
185 m® AR L, 53 A D 200 £ F 7 £ HEMLEEER U 72, REEALE 177, THEELE

311 —E-@ ’37’:0 ?ﬁéﬁﬂ% Table 2. 5 12 - 1 GCH—_\-_;—‘G

Table 2.5.12-1 Operational results of operation test

with B-y waste

ITEM RESULTS
1, Number of operation days : 19 days
operation hours 60 hours
2. Total volume processed B.v solid
waste 18.5 m3
2.1 Category of waste
(1) HEPA filters : 1.2 md
(2) Carton boxes I : 17.3 n?®
2.2 Distribution of surface dose rate
(1) HEPA filter
<0.35 mR/h : 10 pieces
(2) Carton box
<0.1 mR/h 579 cartons
0.1 v 1 mR/h 89
15 111
5~ 10 : 38
10 v 20 1 26
20 ~ 30 11
30 ~ 50 : 15
2.3 Main contents material in carton : P.V.C. sheets
box : Rubber
: Wet rags
2. Number of conditioned packages
from this operation test : 53 drums (200%)
(1) Over all reduction factor : 1.77
(2) Compression reduction factor 3.11
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—H COREELMP O o + — VEIEEEOEEMER TN EMET NE LD TH - fois,
'1?54yz—y«@ﬁ%ﬁ%ﬁ@ﬁ%%ﬁﬁopf@.%%%ﬂ~%?ﬁ&bf%x—vﬁ@
EEGCMIETESOMEEREE LTRBEVHE LBV T Lhibh 5, THRBEE
HRBHOTORE, BERThEh12~187C, B5~50%0EEHT2 v Fa—rEh TS
Cehhrbod, HRERE TOREPFEELL I A -y HEKOBED LRICKDEIHAO LI
REBICEH5bDEBDNG, ZOHEDVTRNERBALHORNENZETFETH 5o

iz, TP Oe S —VANEGHO KRS EBESFig 2.5.12— 11, F/-EE%2 141
ﬁ%ﬁLt@Bﬁﬁﬂ4C@ﬁB@®%%@%$ﬁ%®§%ﬁ@ﬁ%ﬂﬂ%ﬁgZBJZ—ZKﬁ
To INSEEFEYOBIRREL ~, BEABICE > THEHT 50, HohLOABTYEH —
MR L, R E BT ALV O Shlo X S WBREIR LD, TS, SE¥EELO
AIHEREFRT A ENRTE I, That—VvHNOBRIZHOWTE, 1B/ BEEBERES
KT 5 LKL OEITEGRIREICHFETE L EMDh T, (KA

S5
1) JAERI —M 7979, REYELLLEHE N0 20, 199 ~204 (1979)

10712

10-13 -

By activity in c—hall air (uCi/cem?)

" ! I L L L ] 1 1 ! L I . 1

1st/ 3rd 5th 1st/ 3rd 5th 1st/

June July August, 1978
Air sampling range (weekly)

Fig.2.5.12~-1 Air contamination level with B.y
nuclide in oa-hall.
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y-area monitor
A K R FTae

Chute from sorting box

Working step

Cementation machine

@ | <38

Cutting machine

@ [<38

yY-area monitor

ANNN

Air lock #1

Inside]doo —
® ®<38 |
157 Floor
Exit _
5. 2x103 , ﬂ
90, Side Baling 2l DOOT
Sur- | Floor \PT€S® A1r lock ?2“%1
face | & 567 g%gk1ng
Sorting table P
74
Decontamina-
tion pan
Ay
¢ hall
(Sealed area)
L
Floor Floor
&0 K9
= | = —~

155,

Preééurized suit
box (frogmen
- chamber)_.

-No. 1 sult N0'2 No..3
@ <38 @<38 @<38 Shower

Pressurized suit room

(93 |puit box
w - 1F 100

Shpwer

/i

¢ : Sampling p01nt for

Unit:

dpm/100 cm?

smear test

(Sampling date: June 28, 1978).
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Fig. 2.5. 12—2 Surface contamination level of floor and equipments
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2.5.13 aBpHEBOI—/ FER

B TN L KBTI 3R O o BB 1z - T, BN OIES B E LT, MRS
YIIC & B REE R TT - fo, PEEBEEMIICIE, A — b vy 2 RICHHEE, 5K — s & O
EFEL 1EH7D 2kg 25 4 kg KHEE LAWE R 2, BEEEAER 5kg /h, 20kg”
hBLUER T 05 BAEBD 20ke, h DIFHIC DT » 1o MATKE, T TEEDI]
il & DREBREA L L /o

e ARt, EEOHIERNIBE T, MEQIEEIcH#EITL, 31 HiKhiD 1400kg D
PURBERYI A BA L 7, XL 72K &5t 196 £ (AR 49), $54kg (MBH 25) T, A8
b BEBLOTS -1 5k, KAEAIE LT 1B EICRY H Lo EEERN S, T
#1751 HDBEdr€— Fid, T2 15 BERE, BEAD 2.5 Befl, tRoRME 1 B, JRP0ei 15 Bl & OF
HCE) - FILERIC R 05 B TH B bbb - o, REWVEEERZEIA Fig. 2.5.13 — 1IEmd,
7, ZOM, BHFE2REORERE (V) avh—1 FERY) &LUBETRANEZROR
BT 48 (TARZ MBEZ L2~ bR+ ¢+ v KB 369 x 850" X 222 &) 72 & UMICHEPA
74Ny DEEEIHNRNLBE L/, £O8HR, HEPA 7 vy ZFORFELEGHIIZED ONA
- e, HEEVE 2IRERCSE 7 + vy ZE RIS L 25 f500 5 35 LR/ Ui, 8,
MR 7 4 A F I DTN 850 kg BEAIR 7L T - PR BOIKERE LI E TS, ELEHE
BMETTERLALY, TORBROBRTLELCMERNERL . I, EEAMPKEOEZ VKT
HELEBIUVBBEESAB IRED R PVOETPOASBEIRL - TWAL L EKERT 2
bDEEDON G, HERRTRERD 2IREXREY~OKDOFHERI%E Photo 2.5.13 ~ 1142, 2K
ERERBOERESFHAE Fig. 2.5.13 — 2, &R 7 « V9 EESHE Fig. 2.5.13 ~3iLEh T
HRd, (P35

EENE
1) JAERI —M 7979, {Sf@4im s %&4SF . N 20, 204 ~208 (1979)

Photo. 2.5.13-1 Ash accumulation in the post combustion chamber
after combustion of 1.4 tons paper and carton.
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—O— (AP-AP,4) /AP, :
U (AP-4P,) /AP, Wy
{1072
.i
J1073
.1’
1 ] 1 ] 1l o+ {1 14 1 i b 11 11 1 j

10!

102 103
Weight of burnt waste: Wp {kg)

Fig.2.5.13~2 Pressure drop characteristics of post combustion
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chamber (Flue gas temperature S800°C),
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——0— (AP=APG) /APg * W
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$ E;
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Fig.2.5.13-3 Pressure drop characteristics of high tempera-

ture filter (Flue gas temperature 500°C),
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2.5 14 {LF¥REER

AL, S X OERERAMR L CHREE BIIRPK  Fime X 1m, &
500 kg DIF) OALERAAITH BEy TR - BFL, BRERICREL . ERHE, FE
oL 2 B AARORRLEH K, AR08 m' ORI 3K, WiliED
60 £/ min DR H v 7B LOERE YT (B3R), Frvsvy, tuvd, BEHE, ST
L R E AL, BRI, $NTSUS 316 £ 304 EEHL TV 5,

wEOBEER, T TRAHREBEOME, Bk, Tk BREIUBREL O CICHERER,
ERE, REEEE A TSR LTH D, EROBE, BE, TR, LERHLCERE
L. Bdeits A B s sl ic 510 THET 3, KIC, IBHMe S {LERAE IR L, BRI E R
IRRUE D DA R Y S TREBSERT 52 TH%T S, £ LTERR Y TEERL, —ER
EEREE L TEEEE S, REPEITL TV S & ABREMEL LI L > THIET 2, KL
. HEKERRLTH IR EICAREB L, C I THERML TRREETHFRL,
& T — TR LERBHHE T 2,

(C22MRgepy, B, AHPSTAL TEMWETHD, BE 100 CE TORIMMLERET
DABELSTE Bo 2ie, {LEEIES X OREIC & DRET 5 0 2PBRE, BEFHX EEIC
WD - HER S 7 b THER S (HERR 1500 m® . h) X, ko, 7324k vEIL,
HRET o b A8 L TAGHICHIT 5 ISR TIE, #RIKY =y b/ X0E 0% IRIC 4
HFREL, FFAGEEOHEICAY CERSTA, »oEBE IV TICL O RBREVGTES
ESTHLUI, 7, BEEHCE - CTRREICERY 2B (7254 3L %
ST BT S ATy 2 AN L —FEERL, MFHICMOM 2, BRERROBIKE, HREET
KT & BRI E A ERREI LA DS, PRZEOREETOF LYy ) %8 U THRHE
KFZA~EEE L, Irfiic IR L ThoEINR S,

G, ESARE L (AR A0, MAKE — b3 LEBEEEEEL, BX
ME, ASEHIEEEERTE B LI L TS, A (08m') (4, K60 0T B CETHETE Do

B rOEELIES 22010, MARELR2L—F )74 »OEKENTOEM5kg /o’ Db
DAEBIERICT19ke Jo PLFRBUTHY, ZR2HIKBFEL TV 5,

Fig. 2.5.14 — 1 A RREE O 7o — v — b ERY

Fig. 2.5. 14 — 2 (o (L3R uE - S Asisoms, st sRe, (Z18)
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100 _
P
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90 £ /////»
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/ e Chemical decontamination vessel

A Detergent tank

Temperature (°C)

. .
\\Water cooling

.‘-—-—.—.

20 1 1 1 ) 1 | | I
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Time (min.)

Fig. 2.5.14-2 Performance curve of heating and cooling.

2.5.15 BREAF>7 MR

‘K%ﬁm,kﬂﬁ%&%%éﬂ%bf?&yﬁA,ﬁfﬁvayﬁA,ﬁyﬁ,ﬁaZE—fmg
AMEEGE R INEAEBE UBREIIEN S 5T LT L 2TEBRE, 650EYY 7, 7
54 v HEET L EREOEEIREET S BHI TR, BF LR mRICEKE L.

Ausiic B APE%E, MEEMNKCEENE TELEEFRTHLIHD0, Bt/
BHEER], BRHIFS SR TR EORBO A E DT, ZORIE LR kIO I HE2RER
B, K57 bFwwss, N77 04 ay, 700 RLE, BEHESY VY, [LELEN
avay b, BKER ETH, 79X MHAD, Fo—TfY sy FBIUB#EY v v 5O
ﬁéhfhéoFﬁ?b?vVﬂd,WEE%ZmSUBWXMLXLWm)TWE%$E3M
AEH LR LTEY, BLAK IV —F s (3507 % 1000°x 50" mm) 8 REME DHE
%%MQ®$%W%ﬁﬂ%T%6Qﬁﬁ%ﬁ%BMﬁ/mm®ﬁ47mV%2$%§L,Cni
TORBE L UERED SERRYEETT S BEOTBEL SORBUCED FF T F ¥ VA DA
PRE(L L &SRO T E LT, F e v SHOBRSKER (K 0 2400) ARECES
TWB, Fi, EEHCRET2ERE M- TBRLER, $1 2 0 vi T T vy ]
H£ih5, #LTHSE, &OBROUKMRHEEEL TRELTO S, —F4, Hekid, Wi
LERRABTLENNTL YT 4y $Hddi 7 4 vy 1 ETHRME DB HEEER LD,
BEERHEARTR I F L v L ORI — B AT E DRI L DALET S,

LlED ki, 55 L UPKRORNIEESEART L, BB SR OmENITA S
BiEL LT EBHETH S,
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Fig, 2.5.15-1 Schematic diagram of draft system.
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W TR LT, EREES S, TSI sh ety L FEF 7 by v SRIET
5D%ﬁbtﬁb®ﬁﬁﬂd$vﬂ(%ﬁ%:ﬁ%%t,Eﬁm:@%wzjm%&%?%ﬁ
BRETH, 01~ 2 kg cm’ OEETEREER LD SEHHEHICEVT 24~ 14kg
et OFEZE SRS L CHELAEICER Y, BRETE, HHEAETKETFBEREALEVTT
P L7 A b A IR IC B3 O TR E RO MEE AR RS U CHERE ICEM UTEBRET 5.
HEEET I, EHEMS S VEHEHENEZAN T LIV R oA ETTH L. —,
PSR, U a—v, $¥5, 731y REnBHHL, =7 LTREFERLTIT 5. B
B, K37 hFevos@REIREG I vy P EREEERPCBERS DV REEEHETE
2k 9 Uz, WEIEMR, B mmETTH 5, HLEORRMEER, $XTFF T b+ VN0l
iRt S BZ RO 7o — 7o« v FTEELTIT 2.

Fig. 2.5.15 — 1 iKHE 8 F 5 7 b OB ER 7 (ZI8)

2.5.16 BEHHBERRRER
T L DFET B » EF — v a Vi, NORAEENORT SERHRPREVETS
I S BRI R SIEA SN TE TV B, Y |
k%ﬂwﬁmzé,Cﬂi?mamd%w%97vtyiu(ﬂ@ﬁ%ﬁ%ﬁwggymgﬁ
RERREEORY: ) » FIA ¥ =T 5 (—RIBHIKERR) BEOHBEVRELEIEAL,
£ ADREE L TETH5, BB EORE B, AR LT 2RELD S, ¥y
MICEE LTV By - ABE VL A0, BENICERABEOTE 2RPREMRHAIBE
BT L OEEEE SO (X, Y, ZHD ARCEHBRMESETREEERHTIS
EE TEEEE A, B LRRmRICEE L, CORBRLD, REHROBA, ALK
e~ DL, TIROERER EPIHFTE 5,
DI EETRT.
(1) HERFEA
a) AfestiE - 702%x 705 % 1,000"mm
b) EIEAR : ANKESHERAX
c) 1 2400W
d) B # % : 15KHz
e) 38 & 3t : 2v2 yEHE
f) & #9140 kg
g)® M : 3¢200V50Hz
h) HBEH : 4KVA (RAFEERE)
(2) BEEKRIT
a) # & : Fig. 2.5.16 — 188
b) ZET - BLTEEH I5KHz
c) HEAF . 2400W
d) FEmE - RA60TC
e) it F : 2kg S emt (BEEOH)

AL
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430 - 438
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- 412
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Fig. 2.5,16~1 Schematic diagram of transducer.

£) h—vEE - 60 ¢
g) & —vigmikh - 70 amP — P GRERD
#4135 umP — P (ZEchA)
h) BFGEE 0 7ov (RER) 77 (EdfE)
i) ¥EHME : - SNC -1
T—r FEVEE
r—z  SUS 304
Ny Fv TFN
i) BEHATES %03’ min
k) & B BER0kg, 30 ke
(3) EREhEE
a) AETiE - #926007 x 2000 x 2,000"mm
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b) EEHMHE : SS - 41, FEEMSUS 304

¢) XehEiEhER®E - & A 1.920mm
d) YemEXEiEEsE & K 1500 mm
e) ZEWEXENEEEE : & A 1570mm

f) REGERENEEDH . & KX 162
g) EXE)EEE . X#554mm,min  Y#i 21 ~ 156 mm. min
Z#h 11 ~ 118 mm . min
h) BhBLUERE - =9 (HHAA T
) ggEGicLAgmoMeaY @ Y-X, Y-Z, Z-X
j) EEREERT & K TR
Photo.2.5. 16 — 1 KR EHBHFHBRREEE & KEFREZHELTRT . (C2H8)

Ultrasonic generator
Transducer

Cooling blower

Lo M ke

Motor drive controller

Photo. 2.5.16-1 View of ultrasonic decontamination equipment.

BE ik

1) HEHEHEY GETHRD A &, BRI TERME

2) WAREHIGE BIIERE W46 %, BT LERET

3) T.F.D’Muhala: Decontamination of Nuclear Reactors and Equipment,
400 ~ 438 (1970 )

4) J.A.Ayres: BNWL —B—90, 23~31 (1971)

— 163 —



JAERI - M BbGZ6

2.5.17 EEBERLRICHT 3R BEOMEEEOEREL
BRAL - EEARRC & B ABRGALEY 2 74T (1977 6 AR ARV TK
BRI I2RR O KRB A k5 L CHT - T & f2, 22T, 197943 AZ TRELNABREE b &
i, FELTEVRFLOF = — 78 (AER) HRET | BOIEEEICET 2 0B EEDOFR;
LI o>WTERL, BREBEDHG « ZWIFHLHRIT L 7.
1) EELEEE T FRRAEY D LA BRI T 2 — T (WER) BSEF 1
; BB IC I DREE O kg /em® T, Ny FRICEm* ¥, HiF150m° (2535 F)
| BB ITE L 7, MIBEESIIR T 141 h /5y F, &3 36260 25 Ny FTh - Fos
| HRBEEIFEE Lo —XR8DRS — 95 (44 A8 224 K (B 24m’) T, Bl
f WA 5 4 v BRI E D A K 9K — LT L fo
| (2) BEme oLk SRR %98 L T OMTERIITE < F AT D 123, BRI 5 TIICE
LBERROBHEE, pHBLUREBERTNAEFN1 ~29mdF cm, 5~T7, BLU4~40
CORBTE Ny FW, 25, FRICBOTER L7,
(3) LERPEAE BT BB O IS B R L~ v o, BB BB M I
L OFE L o, WRERICE D DTG, —RICEHORREEBKERICE > TEDS

b, coThl
; (&%&@%gﬁ)(éﬁﬁmﬁgﬁ)
; BEERR @) =
| (#%ﬁ@%%ﬁ) _
! (ﬁx@#éﬁiﬁ%) X (il MIEFRED

BAEE(m® /1’ +d at 25°C)=
224

EDEHLK,
W & B KNy FIBOCIERRE SN S MRROBEEICN T S BREOBIEE
ABE, 6~Tmg . e OFFITICHRESBAEULLIEMANE S, T TENy FOBA
DR & E B AGEE £ L ER OB ERMIC W TR, 2Ny FEE L TORRE(L
AP, Fig, 2.5.17 — 1, 20 z0#RETT, BEEEOMEECEEL5% 5
FELTIE, BBOEEH - EREE, BROLER « kS X UBORERERT X 5%
2 5N5, FEETRIERNEVEEEET Y F R TEROBHEDBE (BA 29
M om) % TIREBIT 5 C Eips, ALY JE Tk B EHED LR
| BRI FES LA BERECEEERIC bbb LT, 1y FHMHA BICL 455
| | TEOR Y VEBORELPBEOHEN L HNSHES L TEAEEE F L, i
BEEHHELTOS 50 EBbnd, BOEHILRBEINTNENELE, & KBk
BORESICL-THRE Do FEBORIMAGE / 15h « 5y F (043w /it +d) £F
AT ST, B Ny FTRITIREDBITESOTHED, SREDDREE A
PORAIEL, BOTRBSRELISS, G

EEXH
1) JAERI —M 17979, GREyEs£4EHE N 20, 217 (1979)
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Fig. 2.5.17-1 Percent reduction for operation time and batch number.
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Fig. 2.5.17-2 Flux decline for operation time and batch number.
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3.1 & &t &% & W

Radiation Dosimetry

The energy response of the exoelectron emission
dosimeter to fast neutrons was studied. Ceramic BeO with
a recoil proton radiator was exposed to monoenergetic
neutrons. To calibrate neutron doses, the method of a
1iquid scintillation technique was examined.

The data from the NTA film reader developed before
were processed using the off-line digital picture pro-
cessing techniques. Recoil proton tracks were properly
detected both in dark and bright backgrounds.

The method was developed for calculating discrete
spherical harmonic coefficients using the orthogonality
for finite sum. It allowed easier and faster computations
of the directional response of organ doses.

A code system BCG was developed for calculating con-
veniently and efficiently y-ray skyshine doses using the
transport calculation codes ANISN and DOT and the point-
kernel calculation codes G-33 and SPAN.

Partial cross sections for electron transfer into
individual final states in collisions of completely-
stripped heavy ions with atomic hydrogen were calculated
to study energy loss processes in biclogical materials
and fusion plasmas.

An instrument for measuring B-ray dose rate for
contaminated skin was developed. As the sensitivity
depends on the contaminated area, an Al collimator with
an incident bore of 10 mm in diameter and 9 mm long was
attached on the detector. A relationship between the
sensitivity and the energy of B-ray was gtudied.

i1 & B

T+ ETERAOPHTHRICHT 5 T 4 V¥ —(KEHEERD SRREI -7 TRV ER
6i£UI%bV®ﬁ%@?59lﬁé§oﬁasv?BmaﬁﬂK§@$—1$w¥—@ﬁ¢ﬁ$
wERE L, FhEhORBI-SVT T+ Y EFREIEREL 7. RAREDH, NE-213
ﬁ%yy%b—vawﬁoyymxé7w1yxmﬁﬁg§@ﬁbto

TASE B SE OMAL LT, CRETIRBELANTA Y ¢ A AsBEE £ - THRT -
SENIEL, 771 VL BTV VAEEIT 1o CORR, REBTRFLELHROR
DB EHELELL CORIEELCRETE 5T LPHS N,

R O AR SR 5 & & 45 15 SRR IR IR R O B R E 1) O B
BAHEAEE L, kD IEROEY —KFERCHR L CHET AHEEMAEL /. CHITRDE
BRKO AR 0, HEBAFE O RO L BENUES N

BT DR A4 v o4 VEEEFET 50T - FY A7 ABCGE#AFEL. C
AUAEETE T — FANISN, DOT®AMEK A2 — FG—33, SPANAEEREALT, 1R
24 v VERORBARBLTRCHELCHETE BRI LIEDTE S,
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HEFEROIEPERE Y 7 Xv2H B SICERTLHNT, E144 v & KFETEDOETER
Bk 529 BABHMEEOHBEET-/. COFE, HGROBETOT 2 4+ - 5HIEE
EOBHMOBEIT GREELFVF—CRKEKFET AT E2800 -1,

B H Y BRI RB B2 RO LD DI EREREET 2l T77AF w7 « YV Flr— 3
VEHBHBOBREIGRERBICKE (IKET 5, 20ORESBIHOE10mm, ESX 9mmo7
W IO YA BB ENEHNTHEENDE T, BIRERED T A F —IfKFEHR
EFOBRF AT, REFBICERTLTETH 5, (KA

312 RMBEDITEROMR D

MBS E QA SRANEBE Y AHOTNTA 7 VLD F U UEE 7 — 5 2IEL, Kk
BT ARBORINIRA (T > 72, 79 4 VLEO HIUIEIER T — 5 DT, S0k i m?
RIS EXROCR, RIBOBHH 55,

Fig. 3.1.2-1 Digitalized pictures of recoil proton tracks in NTA film
and their processed pictures of segment extraction.

a. Digitalized pictures for dark, bright and intermediate
brightness (left to right).

b. Results of extracted segments from three pictures,
where the number of segment directions is 8, the
number of smoothing picture elements is 3 x 3 and
extracting threshold is 6.

c. Results of extracted segments from three pictures,
where the number of segment directions is 4, the
number of smoothing picture elements is 3 x 3 and

extracting threshold is 5.
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E T vt BEEER Cy b /ERTF Y MEL, KEE 50 x50 BSRO M TS L
ﬁ¢5o@§ﬁ®%ﬁmNTA74wA@KELTﬁIﬂmﬁﬁéo%ﬁ®%%§&%h%6,W
5@%3,%@$ﬁ@%%&£ifﬂ%bﬁfﬁﬁWﬁ%@&®%%Mg3¢2—1®a®gm
B GIEICRE . HEOAS CIBERMBD BRI IICRAL,

25 DG A S AR AT B EIMO b, ciRT X IC0 5, bR LR
%8 KT, et A FAICE ~1BETH Do BIBEDHDH MBI O TRIFEEFCET 5
Mt o = O—SEEBREL DL, Lol, RSEIERLAAL TRBEERT 5 LT
 OBEDREOEHEMEITL LV, $i, OTROMHLECH LTS, REFRD LSO
HHES BRI EAET, COLIIT, HEOEHSSHEDEL TORBHESIZT LoD
MEERA M T 50 EMTE . ChEh, BOMBOERBTE DT, RBOBMH &
FLLITAR T DRI 6N, (HEID

& E3H
1) R, £7, M WS BAETERRkoNRE, FRED, ET, (1978)
2) fE R : JAERI ~M 8085 (1979)

3.1.3 RAETHEERL CHEDENRMEE

4 = B b AT AT 3 REHRICEd 2B HREE R IR, &5 UHBERED
HEHIE A5 2 B EN S o UL, 4 70HOPBHMTIOEERDBL LB—MRITES
TR LT B e £ B ik, BE LR TRD il S S A0 TRET 5
¢ EiCh By 2 DPEED—- I BT EREHAERE Y 45 B, CHIRNT AORAM (R
WA Kkt alErs, 7V EREOX SN HORERMBEHOBRGHREFEST S C
LI X DRFEETT D,
WE%%@X@%,%&%%%M%&N“I%%ﬁ?é&é@NT:(M—1N%@®%$ﬁ
5 g s Ny B0 BMSKEIET 20, NrROE 1 RF BRXARPLINRTIELE0,
t&iﬁNﬁﬂo,M:20®%é,Cﬂdl%&@ﬁil&ﬁﬁﬁ&@@,ﬁ%ﬁ?%%<@
DEL TS,
%Cﬁﬁﬁ%ﬁ@%m%ﬁ®ﬁﬁﬁﬁﬁ(ﬁﬁmwwwﬁﬁm%&ot%3®ﬁﬁﬁ)%ﬁﬁ
Lto%ﬁ%ﬁﬁ%m%ﬁ%7—ulﬁ%&w%Wme%%ﬁ@%Kﬁﬁﬁ6&,ﬁ@%%f
SRR I - - B ARSI LT, FEORS ICR e B, ®EOKD I I
EAE AR O NG T LY, COfE, (N - 1) N Ko @ 1 RARAR
2Nz@@kﬁﬁ@[Nuﬂ]&mﬁﬁlwﬁEﬁK%ﬁT%5ctﬁﬂ6ntotﬁL,[XJ
A AT ZADRETX OBKENEEDT, f2&213, EOMDEE, 40 HO 7721 5 RDE

LRI TS Do
C Dk S I EROEY | KEBRICHRT B EHRERH RN LEATH 5. £, b
DRI KD KTEAOSMHIIN, <300 TTMN S L HITE -~ oo (FEFO
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EE i
1) HER :{S3RA J61-A, 8, 774 (1978)
2) RER : {S5RA) Je1-A, 10, 1053 (1978)

314 HUI@ANAL v A VEEI~- L2740 BCG ORISR

AHA Y e 4 VERAEFE D — FG-33 (—EEELE)D, ANISN (—kmHsi R Y B L
DOT (umgitam)? HEaAVGHET 2%, BARHEED—>TH 2, L,
EROBEAICS - T, 603 — FEEALTHORBESS D, FHANT 5 OfEKF
HLRNLOT, EELERPIOES & &3, BECHEATE I EMNTERL,

ANBA Ve vitET - P RTFABCCRODEHIUEMBEBHRTADTHREIN LD
T, RDESUERELEITT-> T 5,
1 EResFro~Nxy -1k
2) BENL L E—EEORE
) IR ER DR E
1) WHES 1 750 —D&E
) BIEHOBE
e frto Bl
TER A w v 2 DHEIRE
8) ANFEA® RS & OHEL

BCG ¥R 7 it FRFE D — FOids, BBITEME LTSPAN — ¥ 28ATHY, =
A v+ 4 i EOATIEL, BBEBERELHE TSI ENTE S, BCG VYRATLOHKR 7
—%Fig. 314— 1 iTR$, (fEfE

S SER ]|

BEE ‘
1) fEtERE, AEABE, =SHE -, MmEE | JAERI-M 8171 (1979)
21 M.L.Couchman and G.H. Anno : NUS—TM—-NA—42

3 W.W. Engle, Jr : ORNL-TM— 4015 (1972)

4) F.R. Mynatt : ORNL-TM— 4280 (1973)

5 P.A. Gillis et al.: WAPD~TM— 176 (1959)
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Fig. 3.1.4-1 Flow chart of the BCG code system.

— 171 -



JAERI - M 8526

3.1.5 EATUBABSEHEEROHE"

CNE TOREIC £ UDWA (unitarized distorted wave approximation ) iz 2 E M %
BIFE O BB THDTH 5 Eabh 720 UL, MBEEONESS O HE
877 ABW A EOBMOLDICHERBSHBCETSLED S L 2 vE — Ly HIciEd 3
¥, TUHLLWISEAEEEEIHETS 5,

Fig.3.1.5 —1ici3, MELT, Si"T BLUNe® 1 4 v K BRFiIcHE L BED %S
BEAERHEET LI, Nhoahdd )i, HELZLF—H10 kev/amu Ll FTRI&
THn (T4 0F L) BSSiHTOEAIEE, Ne®TOEEIR 6 L LoD TN LA
BRI AN DB - TH L AL FE - L~ (n OKEWH) KEMT 5L iC
Wh, Z0iC, IRz ZAAF-H1000kevamuEBIZ LHICHEE, BT Zo¥EF— L
O FIFRBINI KLY, BHEORKES = A VF— LNV DEOENFNTES,

COLHiT, BRIFBHOEHESIZ, BT EEROBAICIEN, HIBBROEFOT 20¥ 45
MIBERL A NVFRREKFT L EHRD 5,

BEXH

13 H.Ryufuku and T. Watanabe : submitted to Phys , Rev. A:

2) H. Ryufuku and T. Watanabe ! Phys. Rev. A18, 2005 (1978)
3) H. Ryufuku and T. Watanabe . Phys.Rev. A 19, 1528 (1979)
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<14

10 1|1||1||1'7111]|i1ii11|1t||7H

PR '
_ Si tH 5 keV/amu Ne**+H

10

5 keV/amu .

On (cm?)

Fig. 3.1.5-1 Partial cross sections against the principal
quantum number of final states, n, for change
transfer in collisions of 5il4t and NelOt
with H.
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3.2. & f& & 4 g

Body Radioactivity

In the study of wound decontamination, an animal {(rat)
experiment using 1%5Cce chloride was carried out for most
effective schedule of DTPA administration. Effects of the
interval and dose of DTPA administration (injection) on
the retention in contaminated wound site, deposition in
organs such as liver and bone, excretion with urine and
feces, were examined. An effective administration schedule
of DTPA was suggested,

In the study of chromosome aberration, the method of
culture of EDTA-treated blood samples was examined,
especially concerning the effect of the concentration of
Fe ions on the culture of lymphocyvtes.

In the studies of calibration for a lung monitor, .a
simple method of estimating Pu-isotopic composition by
measurement of X/o ratio was developed, linear absorption
coefficients of various phantom materials were also studied.

3.21 & =
HAEE I £ SRS, & CICEOL SERNOIRDAS DR ITONEHE, A
HNOWMD AL BEEERES & 50O DDTPAR G EIC20T, e Z{T-7%. 7 v PEAOLT,
EiCFREE7%Ce ODEOICEI 2EER, B, Wi ZoftXERE~0LEESE LU
itgs, DIPARSEL XUERSHREOMFELH N/, TOFE, FBRRGHEITHHT
— DR AG DI, |
HEHFRE P EEOHETH, KHBERLBERREFHENL 0T, METMEBFEDTA
— 2K &AL MBEEAFHORBRIC SO THEEICT S 2> I0ERFT LT 5, 1978 FEFE, 1§
EIHICHEMNT 52Zn, Ca, Fe D/ A4 D55, Fe A4 vl & —ERBIC 5 5 Man &P
FHfIE & DBERIC DOV TR,
e =% ICE4 2R T, BIERITHROT Xy LofllE ic & 2 PuRAL (K B HEREE DR 24T
S7e TREFGIICPU A7 >y v 2RO DIE, BE7 7 v F 2 MOBRNFEHOHAES LU
SHERRE AT - 720 ' GRE)

322 Sy FOBOICHERLE " Ce b ts MR- 5 KEZTDTPARSHEEOHR"
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e k0piELEd i 550, Y4 = FRI®T7T27F = FRIDESIC, HOMUPSDEK
NS~ DOBITAEE SR EOBRE, MARSB~OBITEF LT 520, REROD
DTPAZ F DO LA NEETE L RSN EDEHIBRTHRG T NEDLEZRDABILEFEETH
2, KBODTPAXMBIHS THAEZTOYRIANE VA, DTPAOEWER &8 AT 5, AR
T2, DTPADGEARG A P2 —1A3RDB10E, 7o POTKIKATLHIZ D - EAK
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Fhbb EEARKL, 1HRO®1gR5T5 LEHNTIRTH S, RHMDDTPALH
13, WCe {5 1 BRRITIT -7,

DTPAZESIC L0, " Ce DR, EhghiftisgAl, HBRHORDT LT EMAD SN
%,%%@E@W%¢@m6e&%%w,DH%%lHKZ@(?myﬁ)@ﬁETE%Lt%
R LD Lie L L, BOEMELOFEDO " Ce EERIE, DTPAZ 10T 2E (7Tmg
JED OBE TS LML S, 20k 1E (28mg/) OEETHER L B0 BRDR
% ¢ EVLDE BERAED S te £ O T, FRIEMPICHT LI Ce RO BT 2B
Thbh,

DTPAN, 1[ElH7-0 DESRIVINEC THHEBICHRST 5 ERIEADOEART 5 & oN
TWd, COCEAERT DL, AERTESNIERT, Ce KL HBOFRTHT S
DTPAD S G 24 ¥ a — W ARDBEIAT I DORBEZA DL 6D TH S, (&H)

&
1) K. Takada and M. Fujita: Health Phys. 37, 401 (1979)

323 EDTAEY/EROEWE(D)
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F 57 1977 FE G X, ROERTIT- 1
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70Cl, BT 6754M FeCly (F 723 FeCls ) DRETARK 0.1m1 ZNA TEH O ik (Moorhead
OXBHTHBETZE, ) KEAREMGT 5.

CaCl,, ZnCl, D EBE4—E (Liti#E) icl, FeClyFfidFeCls DEREA 338 ¢ M, 507
MLG%#M&%i,50%@%@&74%%%&%ﬁetﬁi,Tmmﬁza—1@%%ﬁ%5
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BRI 0B LN LD TH B, '

50%@%%?@,%%Lkﬁ@ﬁ?,Fe4iv@%§ﬁ%m¢%mﬁof,ﬁ%%%%,
R ORI LT 0 B, 728 -BEOES, FeCLBRITET ARAD 1 FeClidiE
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ﬁ%@ﬁbﬂ“%,%ﬁ®ﬁ%$ﬁﬁ??6oik%Ch@ﬁﬂCh;D%%%@ﬁ%@ﬁﬁho

74 BREETIE, 507 eMABOSE GBS R, hHoMArRsZ (Rod, T0
IFe 44y QBENSE I BICH T, MEAROEEHSREED, 675 MOBETHIRS)
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3.3 & & i &

Airborne Radioactivity

Since 1976, experiments have been made to reveal
behavior of radioactive iodine released to the natural
environment in research and development of light water
reactor safety.

Up to the previous year, experiments had been made
on the relation between light intensity and decomposition
rate of CH3I gas, using sunlight and a Xe-lamp.

In the vear, experiments were made to study the
dependence of CH3I decompesition on wavelength of
ultraviolet rays. The results are as follows: The decom-
position rate of CH3I strongly depends on the wavelength
of light. 1In the rate - wavelength curve, there is a
maximum peak at about 260 nm, the second highest peak at
about 200 nm, and a minimum around 210 nm. Methyl iodide
decomposes even at a long wavelength of 360 nm.

An aerosol particle size analyzer system has been
developed to examine the interaction between radiociodine
and atmospheric aerosol particles. It consists of an
electron microscope and an image analyzer with a mini-
computor, and automatically analyzes the size distribution
of particles below 1 um. It takes only less than 100 min
to measure sizes of 5000 particles under the 5000-
magnification electron microscope, calculate the size
distribution, and draw the distribution curves.

331 @& =

BAFORSMTED - BE LT, Mikh ot S0 5 maitha v ROREEICE I 5 HIREAL
AL HCT 51 DEBRE 1976 FELDERL Thb, NI T, SRES VLA FiC
SNT, KEBRIC L L FIHESR, Xe 7 V7R LDEMRERL L LTV, LHE L HEEE
EDBFEE S I L,

1978 B IR, 3 91bA F VORMBEOBERFIEICAT 2 EREITY, ROEREB, 2
b X F DS HORECERKET BT &, &, ARGEEITEE 260 nmfh iR
KDY 2% E1200 nmAERRE 20— 4265, 210 nmAhEicB/MEZRDZ &, &
Hic, BREEATRIOLmE THET L L, BEMBbr-Tn,

$1 AUEERRTT o/ VEQREEREENLHOT T 0/ VR FRERITRE % 5
REEME L Fo B, | pm UL FOR TORES A ABIICETT 22 E2FRE LTHEAEL
FoOT, BEERE S EERITEE L OB SN TV 2, BFHBGEO/HR G000 5O T,
500018 %y FAEHI L, 5l&Es FHEOHEMGMBRIERL SO —BOLEET 25, €
DIFZIL 1003LIA TS C A TEX 3L 90080, EROTHERCLBZESLD S 10 HifE
FlLShik T L5, ' R )
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332 IVEAFAOKIROREEFNE

Maak o S B S i 2 T ROBEREEH S K 3RO —BE LT, av{bsFsr
DR D W REFM &~

WEFE S 300 ot DIRIGERAIC, TEDROKFR I 7{bs FAtEALIOL, R
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Ow b SFIBRPAA Ny IS T IEROTAE L, BEABEICKS 3 I (bx F LD5 R
RS, 2k A FE, HRZ o775 20 XAREDESICTATIROIERS 3 vk A
FUEFG LI bDE, $t, A4 IH T IICELEESCEY T LEbDERL
AL .

EREMZ, BE20~25T, HAEE 20T, a9(bs FAPBHBEI07 ~10° g/enf
Thotio ERREBHL/E2LF 25 —FELHEPA7 s V5 ICEDBEELI: DAL, W
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fro HEBEOEMER, 2/ 2 7Y PROBRANT b VTRk{FT 5700, SERLZERICE
5T 024540 oW end £ TEAL 720

HRAIa< b7 72B0REENS, KRBRFHICLSE 3vbAF LONEOERIT, HRICK
%<&ﬁb,ﬁﬁﬁzwmnHﬁf%%%%b@?mc&ﬁhb&koEt,aﬁ&i%wmﬁ
FE3, MRSTREECRE L T IXTERAMMICED L. T78hh, KR 1 REUGIGE NS T
ForLEIOND,

ARZ2aw 75721 EBER, 29 A FAOBEERDASSICLTOAIY, MNiE
AN T AT ENTEX Mot £CT, FRBEFCLHOVERARTE, #4502
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LS of, T, EEM260nm A OE KA ONTEEEHIED L, 210 nm THRHhEN
b, Fotg, BULERL, 200nm TO55cnt W-s&li-to, BABOFREERICEAL T, £
ARy s HrFIERAAr a2 75 7OBRITLO—EERL A,

St R FICERELTOARERERANT bLEEB LT, 3 7{br FroRBtick 2598
KOWTRFATETFETH b

&M

1) B0, 84, &S0, B2 © OABETHES SIFFELTERE272M, p. 99 (1979)
CEFI)
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Fig., 3.3.3-1 Particle size analyzer system with
electron microscope and image analyzer.
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