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Study on Measurement of Spaiial Dose Rates from Simulated Products Made from Recycled Metal
below Clearance Levels Anising from Dismantling of Nuclear Facilities
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In order to conirtbute to safety assessment of recycling products made from dismantling metal

wastes, metal ingots containing ®Co were produced and spatial dose rates from the ingots were

evaluated by gamma-ray measurement and calculation. Stripping operations were made using detector
response functions calculated by Monte Carlo program to derive spanial dose rates from measured
gamma-ray specira. In the computer simulation, Monte Carlo and point kernel calculation codes were
used. Agreement between measured and caiculated values was satisfactory in spite of an exiremely

low concentration of *°Co in the ingots and a complicated geometric condition between detector and
samples,
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EOREZEMTIEBELEOREERMNRE Z 5N, En320048z26ml iz, HEBRAETR
ROELRZHBETR EHDHETHBITRTY,

2.3.2 QADIC Kk B EtR :

YURIBEM#kIC, #FRTESREBRNBESNTNS LD, RREICAET 38DDME
EZRAEOE TABREREZRE L, ERFEERNIRT . 1 DOMEZCol —101h
THREE L, MOPREESKOEREL LT, IEOFEZTo k. THNETNOMEZHIE
ELUTBEEIEZfT ., #REGE LT,

/2. QADIRBRED A » Y a B EMRICKERFEEZRITT LM NTHBD,
—RICAY L a BN NWEEFEREIS <25 ANKREFERMANEE SRS, £
ZTCAY 2 aZzZl~10mmEF TS BETFHATEZT N, Ay P a B EFGERBROMREZ
N, ZOBENSHBAREED 550mm FEF TiE2mmER. K0 RETIREmmAER &
L7z, PHEBRICBNT, Ay aBOBEWIRSFE#HROZBEIERTEBBETH .

3. BELER

3.1 rBARZ MIVHAIEICE T ZHEER
3.1.1 GetrHi#ic k 2 &

FTRARICED., vBART MIUD S EMBREREZEHT2EBETELHRER/NELT
B, OMARTHAI XA VAR AR M) v o AL BB ODEHIZB LT, Rk
B(GelBDERMICHZ v BWAFHLTIXNF—FEREI > TH LV AR ARFS LR
WM EEZETDHEND S Z L. QHEIEEBEOBLIZHEN., GeRRHEBIIHT S r BOA
NAENE TS0, HEEBI S ICHEIEOBELZTOILEND S ED00ho Tk,
FIT, BUFIARTHEIZLD, FRERBEIOHE ESBIEHEBECB TS5 8IROBIES
o7,

(1) FEBEX DHERE

TREBEXIZ, REZBOHBPRICHET DI ENFOSNTNDED T, MARTHAZ H
TEEEOARRBEX IZDWTEHESREZRD, INE2EBROGeRHSBOFER &L
THLENXDARERES OHEEERT > /.

97, 33Bal0.356MeV). '37Cs(0.662MeV), ©Co(1.17. 1.33MeV)DIEREIES SRR,
RN CGeBBBEN S B L BN B (Gef REEM 557ImmICERE L CTHIE 217 1.
SR ERD I, KT, GeRHBORBEZI B IN TV EAKRBEIN.7mMMTH 5
ZEME, TOEFEEEL, REEEX %0, 0.3, 0.7, 1.4, 2.lmm& L T. MARTHA
WEBE— VA EDROELZT o, REREES OZRLITHED FHEEIROLLEKL0IT,
SR OERMBEITTAHEBEMBOLENIIKCRT, BEoN/-fEENS, ERESGERED
D EN RS LITHEN0. TmmZGeRHBOAKEE S & L. :

(2) &RFERICBY BEHEAEORTE
HBEDERNSCRUIBOBAL D KE e, BEEHOBILI L, R R

(D73 T 6, (Z 2 CRMIMEBTLEE. BN LERBBHE L0 — K& B 5ER
ST AN, BIEEREE10~350mmE R BHE, 73~22° LBHLT B, OB,
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FHRIEEBEIC BT 5CGemHEBRITHT 5 r BAFAEIL. BHEEHAFEE0° 295, 0~
O .DRHEL DS, KRB Tld. MARTHARZ L5 ROBEHICBWT, &
HERE A 5D ITE— Ly BT OB AKNAE )OAS ) LU THEZRZT-o TS
s, v BRASAE LGS ROBGRERD, SHIEBEICB T AHEHIROBEET DK
BNHDH, £IT, 0~0. 55" TRl SAEXKBICBITS v BANAE S
RO FREHN, SBEEBEC BT LB ROBIEREARD -,

9. MARTHA% HT0® ~90° OEE TS &GS v B AN EERN O Y —
JEMBIRZEH L, GNP EE2&EAEXBICBIT 258K L. ANAE
0° KHBITSHRIHEIIETHRL T, AKX O MOETE — AR T 53 8RR OLE

1212”9,

KT, GekrtHEs~ O AF v BT, BROBEICHE L, BE-RHEBHOBESO25%IC
BT 50T, AEKMBOFEIRICEAZNABDHEND S, 2T, HEXEIIC
TR ERE, RBRARE-RHSB ORI OBBEO2R OB, RBRAREICBT S BREEE

5 HEAFREWe 2 KO T2,

L
We,=SgDsls, / T (Sabegls) ®
i=0

7=rEL.
Se, : AEEX[H] 6,iIZ BV 2 EIH RO AFICHT 5 v BT IO
Do, : AEX 6428 D8R0 AFHI T 5B R E B ORERED2R D
BR D
lo, : AEXE 6B 28 H MO AFIIN T 2HBRAREICH T 5HEMREDL
TH%,

SeldBBRAERE I BT 2 AERKE 0ICH B AHAELZSD r BARHENBEFEII OV T,
Do 3B ERE N 5 T &Nz v MORHEBC AT T E T BT 2B T HEECD
W, ToldmBfd oA Lz y 80, BB REICET % F TICRBAY 288 2 HEiE
ZOWT, HERMIEOBEEZRLELDTH S,

BoN/l-HEXFNOMGEOTTE— LT 55 BIROL EELGHERUAEE.
O~ OLKTHERT L., SHEERCHT DEHHOLFT E—LId T 55RO & Uiz,
HOBEEZFBEREEL, BoN-EERERICEU T, ZHBREROBIEEE L, =7
U BB TEYCod v MO TR F—(1.17, 1.33MeVIZ BT 24 FREOTHEZH N
TEIFNVF-XBBTLMEZT o2, WEEBOEMI S FHEEI RO & FIERK
DELEHHETRIZIRT, ‘

(3) R

HETCHOENZ y BART MVERA N BV BERZT FHERO—HZ K 14@)IC,
TR EROEHERO W ERIADITRT. v BART FIIZBWT, 9Cod ¥—2
(1.17, 1.33MeV)D4i20.08MeV fliTic E— 27 MNE Sz, Z U8 5 O X
EXBHDTH2., LIOL., TOTXNF-REOBRREE-ZLHBEROBLEREINE
W, ZORERICGERKT 2 LEMBRERNESEOZEBBRERIC SO LEEITI%EETH
D, BRICS5A5FEBIEHTELLEZONS, 2, 280 BEREKSET2 7 210
KBY L E—272.50MeVIFED L3 )VF—KEIZBIT 3 LMBRERNEEADOLEMBEERIC
HO LG, BESSHWREBEBIFEREVWEBZRLEDY., WThOMEERICBNTS

DZEMBERIC SO HEIEE, 1.17TMeV TIE25~26%F . 1.33MeV Tid29~32%RE T
Holz, T2iEL. TP-4iZDWTIE, 1.17MeV Cid22~24%. 1.33MeV Ti326~30% & it
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DRBEITEANTROVNTVEIG TH -7z, ZOERIZ, 3.3 T EET 2,
BIEBERE D I 5 22 R B RO 2 15@)1I0. BIEEEEIS0mmIC BT 20CoME
EZEFRBROBMBREMISOICENFIORT, SREOSBE, SR RIIEREO2R Y
HHIT 2D EDHONTNSD, RRBiC BT 5B E s @IS 2B EROB=IT
R HEARTRPNTH D, WEEHOBRICHEDBRBEOEE N LE < RoERNE LN
7Zo THDWTIE, NalBHic L 5 HIEHE - dbR TERT 2, _
. Bonk2MBERd, YCoBE L MFERICH DT ENHRATEE, Gefhhin
W EDHAERREZROIIRT,

3.1.2 NalgHigR Iz & 5 %

TliEABRICLD, \BEANILSTII0E. OBEEBEOLIC 4L, NalRbsicns s
TROARAEDNENT S0, WEEET S CHESNROBELTINEND L L. O
BELBROEEERETHILERH LI 0N ok, 22T, DR OWTIEHCemBE SR
FRICHIEZITV, @QIDWNTIE. B FIRT FEICL DBESRT- /.

(1) HELBOEEDKRE

FTHEBIC L EROBEMDZ2HERD DI, YCoD SBEEB N Ty R—3—))
REEPICK D, HEBEC.S. 1, 2mi BB HEBROBEET o/, % R—3— )L Rk &g,
IR RS ORI T 0y 7V EOEREZREL . BARCSTHEINS 7 Ll < giEh 5
EERHEFRICAF TS v BCUF, BB E- T, BH» S OBE. r BE2BET 5 5ET
HB, v R—Y— )V FEOEBZKI6IKRT, T0O&E, BEEBIISTIHIABOEER
nA TR TREINS,

n =Is/{Ia-Is) @
=L,
Id : R ZRE L2 & D IFBREHER
Is | R ERE L= & EOEBKRSHI®R
TH 3,
HIERRNSRA@EFANT, TXNF KB OBEBOEESR n SEEBRDO AT RV
ZRDIz, BoNzn E1.33MeVOY — 78R E2 L& U THBILZERED LY Nl
ZHITERY, HEBROFSR )T, HIEHEBENKE < v BT 2 F—NEWEEICBNT
RENZ EWoynolz. Eix, BEEFO AT FUE, 1.33MeVOE— 73 8RE 1+ LT
Bt 2 &, BEBAEAEA IR THRRMEEAEBL LW ENgho i, 77T,
TP-4DOHIEEBE2MIZ BT BERBRO A7 PILIZDOWNT, 1.33MeV D ¥ — 7 3H R 1= w3
LSBT RNF XM OFHROLEZRD, ZDOH%1.33MeVOHERICFE U EHS KT 2
NWFE—XKBDOFHEEETBHET, ERBREOSHEERC BT 5/ IFE527- 77,

(2) %R

HETHESNTZ y BANXYT PIVERA M) w Y THBEERT > RO —# %K 1817,
ZHRBEROBHERO — W EXI8OLICR T, WaRAN 2D, BRI EDB Ny
DTS ROBENEL 2ok, £k, GeRHBBICLAHERRETIRELALR SN
2072 1.5MeVEL EDOT XN F—XKMIC BT HEBBRERAOFSNESNE, Zhid, FH
RETRNICER T 5RO Ny 7750 RGO DI BEEENAE IR THSE T &N
RREEZ NS,

B B RO ZALITHE D EMFERO LA 19@IT, BIEHEEE300mmIc BT 59ColE
ERFRBROBBERLIIOICTNTIRT . Ml OB KIS 2ZHKEROBEIC
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DT, GeRHigsIic L AHIE#HHE SRR, BlEREBOBRICHANVBEOEENKE <
720, HIEBBEI00mMmMEL E T, SRIEOSE S RERICHERBEO2FICHE AT S HENE S
N, TOXDIWHIEREEEC XD EBEERNSILT 50, REBE SR EORMA FIHEE
MEBREE R B0 EEZONS, 72T, dBASBHEO O & HERE - mBSEO
M EO—RERHAZRNLT Arkits calBREond Ao s L. Airkiobicf
0 DB EF e, Hids s A BAROMBEBEREAEBEEEORIICHD 0 DEILZ K201 R
9, 0, BIE OB K AR AIC0° D&, ElE BEEES00mm AT TRIER O
EENERMTILD 2 ENgho Tz, BIEEB300mMmmMIZBIT 3 6 DEIE21° TH- =M.
s & R B DR FHER BN Z DAL S SBREOREICIFIE B LB EEZ2 50
5,
Fo, HIEFETHE®RL TASE, HEHESENSEC THh 28, ABE Lm, T,
HRI OB BB ERNNE < ABHERNRE SN, NHE AR OZEMBRESERITEE T L
BABIOIREETHO, M@ AHOZEMBERIIVEE T LRFFHO0BRETH >, &
I, k- TR AR T, RHESICET2RBEOZEBENT X 10'mMmBE TH 5 DI
®LU., MEAmMTIE, BLFELSOIXIIMMBETH IO EEZI NS,

£z, BoNEEBERIT, Geissic Lo5HIE &R, YColEE & A RIcH
5 ENHERTEE, Nalliths il L5 HIERRERTIIRT,

3.2 ¥Fal—YalHBELRXI54HRER
YURIBEQADZERAWTHE SN ERBER%Z, YURIBIZESEIZHT 2QADIC L2 ED
EHHETN2IIRT., BEEORITHES ZRBRBAOAILIRIL. HiE TE s/ fEE
ERRI, BBEEO /NI N EZATRBEOEEBECNTH O, BEESOOMMAT L, & HE
D2FIT MM T HHEEDE SNz, YURIBICK BEEICH N T, EBED KX WEEE Tl
DELENKELL BN, TNEKRBEENS T BRNBA LS ECLD, BkhkstEgE
NEONRMoOIEROEEZONS, £, QADIKKAHHBERIZBNT, TH HH THED
BoENMBOBFEICERTARELRLDIE. REBEBIK DML BT RIE D PEERIR Iz -
Thbsl-bEZONS,
ZEMBMEROHICONTE, HBAE L@ EHFEAR T, 1285 2a0E0o 0w
U, #BETm AR TR, Mo ARICHERTIPAFOERNSE N 5=, Ak, YURIIZRE &
<FHET2700EI-RTHHOIR L. QADIZEBKEIE & U Tl S M I Rreyi
eI -DD0BEI—RTHHI 0, BEOLENFEL TH S 5QADIE X HE
FHOYURIBIZE B LD KE< /BRI TH 5, EHEIOMM X EE 150mm D H I
DWTHSZFPRHFABICBNTS, QADIKL HEIIYURIBIZL ZED 1.2~ .5FEE T
Hole. UL, ARBTIH. RBARROTUEENSYURIBEQADIEBWTER > TH
D, YURIBIZE W 5 RIEAHSQADIC BT S RFEARE D KE NI LIz K 580, ol
EFHIKBNTHEEBICEHENZEEZ 505,

3.3 LAl

BELE y WA PV 5B L 2MRERCIT, BEM eI ol — a3 Va8
EDEonzefgpeRCl N, AEME) 2L - ML, 2B, BIEFESFIBEmOLHE
EEAHZADED, MHFZOBEG L0 5 RBRERE E TORBCLIT. MR 2
SRR OB Lz,

3.3.1 GemHHBI L5 EBELFREE - OLE
SEREICHT AGemHERIC LASHEIEJ O A2 X220 7R3, TP-1~30OFBA&IC DN T,
HEEEFBEM/OEIZ0.97~1.15TH D, BiEM & FEMITI% LN T L Tnws, Ly
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U, TPADRBREIZONTIE, MORBREICHENTHEBICHTHHIEMOENEL 2o
THY, FICHEREBEDO/NSasE 2 AT, BIEEEHEEOLAMERBELR->TNS, £
T, TPADOHEIEMIZDONT, TxNF-RXKEINCSEOEBRBERIC 50 58&CLTF.,
FHER)ERN, FEMELS B LU TWATP-20 R EEB LA, TXLF-XKEOH
SRZR23RT . 1.33MeVEFTOITRF—RE TR, TP-2LTP-40FLLIIFC LS
RIEEZRT D, 1.33~2.50MeV D T3 NF— KB TIH, TP-40FGERNTP-2IT LR TK
E<RoTND, ZHiE2AD r HERRKFH L L CERTARSIC LS5 EEDNS,
T, FARELAIEEORZ DR D KEWVEMER1S7mmIC BT 5TP-2 TP-4D HIFE
EIZDNT, TRV F—KHEPICERRERZ LB L FERE2M24I77RT, TP-40%Co
EIITP-201005TH 2 DT, ZEEBERDI00E L5513 TTHLH,. 0.56MeVELEDO T
*W$WE@K3MTUW%@%%%%%@W&@%%&%%@Mm%%ﬂi6:&ﬁ%
Molz, T ENG, TPARBWTEIEMIZE T HHEEMEO LN DORBEICEHNTK
E<REOTNBZDEF, BIXNF—EHETOHERDOFLEL., STRNF—EE TOFRES
BNZEETBDRADKENDTH BT ENhoTz,

~RICZDE D KFEIRFIRNEWER TREEIAESRBIFEL < 2L, TP-40HIEE
S DORBRAEOBEIEMEIC LR TEFEENMENEESZI 5N 5,

3.3.2 NalRHIBIC X2 W EHELHEHEE D LS

FHEMEICH T D NalRHER I X D RIEM O K251 R, FEMICKH T 3BIFEBED I,
AREAE LE A TIZ0.7~ 1. 5EBETH 2O L. REBE FEAmE. {EAE cidsnsh,
0.8~251E. 1L.0~24BETHD. BBRELEHECERTESDENKREL A>E, T
AL, AEMEOBRZICA T, RBRETE - flEAHAmcE. #BEERAFRICERTSI 2
L= g VEHEBEIZBTHHREBROELOBEODEENREN I L LEBEEZOND,
7o, FMEREORERRICBOTRICHEEICTTH5HEMOENKE < 2o TN DI,
ERBERERMN YV 7590 FZBOD TGEN T SRR EDAIEERENKEL Lo TWADITH

T, SHEBEICBON T HOHREEERRTEN R EICELBENKEZLI R TNEIED EEZ
515,

CCOEE D LB WERBRMAE(TP-1, -2) & LEBME WEREBRAKTP-3. D%t 5 &,
CCOBE D@ WARBA D HNEIEME S EEO— %%ﬁﬁmotobhuWhﬁﬁmﬁmﬁ
BETE, 2 TOFNMEBRICBW TEHERERNNN 77592 RITIEWDO T, SEEICH
ERENRKRE RO TVBEHEEZI SIS,

3.3.3 BAFM

SRR RS N RSB T S M MO LR S LT, MR LA 0 — B
WTFHM L 7.

HEBRAERI DG HIZ1.04~1.24TH o7z, T DL DFERICOVTIZZ L < BIEE
PEEBE D RSB0 RbB DA, THT 2 E25%LIN THIEHE & FHEMEI L Tn
HEFTMTES, oo KHRITBWT, v BRAXRT Mkh 6 ZRKREREZEHT B BIC
o MESOZYEEFMT B20, BoDIHECHECB N TEZORE A5 TH
B4 ZTIRBEIEMMNIONGY /hE I 10nSv/h R 2R W T T 5 &, SELBOY
BOREWTPAOTHRLII LIS TH o 72, thORBREICH W TRL0I~1.08TH D, #l
ﬁm ﬂ%ﬁmm/HWT %bfmtoﬁﬁm%ﬁmﬁﬁ@%%é mek&%ﬁ%%

'-*lﬁlbfbszac&.-r‘ll{ﬁ@“‘é &75\“(%5 LWZI’LL\_J:@‘ 4&7&1%&&\_3503“66 ﬂlﬁ_lh’—-’f%(})

HRHER TE Iz,
T, REBOBBEDOBRVWICISEEZIIMT 5L, GeRMBICXIBBEEDO W T,
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111, BHRE7S%TH D, NalHBic X 2HIEMIC DWW TR, THH1.21, £H
FREL8%TH D . GeMHERIC L B HEMD SO NalgHifRiZ X HHBIEMICHANT, FHRES
D—FEHE <, LOEEDEB/NIhok, ZHUT, BRI GeRHEBO LRIV F —
REDY, NalBHBE LD E HEEN TN Z LA, GeRIHERIC L 2HIE BN TIE, Nal
BRHERIC L DBIE IR TEBICEON 7750 RME<I2>THO, EL-HEROZ
EuhEnslalhs, AERENMNaABHEL X SBAEEL O NME<IEH>TNBE T &I
LB EEBEZLNS,

ARB TIXYURI3, QADE DIZHEMICH T HHEEEOLNLIZBA 2 AN o, T
DOFRREL T, MagrtEI2— FICBWTHBEN S OBEBRNBR I N TWRWI &, SEI—
ROWE L, FEEENEBROBEBRIVCPERHERNH HQADIIDVTH, B
BROZBOBETERVWERE TR, FIEMOFDNEIROBLENIMEIRH D T &M
5., HBIEFERBITAHEBOBENRS TRRVWIENBETENS, ZDENT. BN
WwEEBZon 50, OEHERBCB TS5 BIROFEICBNT., FEBRTIEL.17,
1.33MeVIic B 2 EDFHEEZ AN TV BN, [KTX)F—EEIC BT 2RI ROMIE
BEEIHWAEBELID NI NI E, QQADKBWTIHEIEICB T 2N EBORSBE LD
INENT EERBTEND,

BELD, BRHBERIICERY 2 EZHMEREOHEIIBNT, UFOZENEETHSDZ
EMBN T,

DB Hi28 & R F 8T O MRS U st RO E
QERREIE & WREDFERIZL DNy 7 757> ROKR
QBELBR D EIKI & DFHIE

4. &9

OCoZIHML TN T > AL RIVELF Ok EBREEY O BF| 8L 2 B L 7235k
ZEIEL, FRICERTSEMRELRE v BAXRT MIVHIEIRE DS FiEE, Ial—
Ta rvEtEICX kDT,

Y BREIENSBSN-EMBERIIRBEOCCOBEICHAIL /=, BlIEBEEEOEMTES
EEHFBEROEREIL. AEESHOANE A TR, AREEITESHTHD ., BlEiEs
300mmfFifg 513, SBRBROBE & BRI, HEEO2RICH LM T 5 2 E0Wgho -,

ARBTEHEOSN-HEEREEGFEEIIES ~BLTWE, Zhickn, ARBROBAIEFER
TOVNT T 2 ARNWL T OMEEBREEY OB AR 28R -HBECER T 5 2efE
BREBEIWETEL I ENERTEE, LML, BEBRCRFESTROZENKB TE
TRWHEIESRETB LTI, HIEEM &R S N2 EMINR S 7, :

EROBAFEBIT. ZBEHFOBRTHO, £, STNIHHNEERBEITRD TR
VW, TORZH, ZHICERT HZMEERERELSHET 51, RSB EHAIAZSED
BMENEGZEZRLZFHEBIROMIE &, BERCRFMBIEICLBINY 75T ROK
. BROBESBOKB S ZOMENEETHDH I ENgho Tz,
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FREZELDBEHEH>T. CHHZEZEL-BEEDUBERFABRE DK RIZES N
ZLET,
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Table 1 Weight of Materials and Radioactivity of ®Co
Sample %Co Metal Additives Total
No. (MBgq) (kg) (kg) (kg)
Pure Iron : 65.5 o
TP-1 | 4.4x10° | Piglron :34.5 Ci‘;i‘n j ;Z(g) 105.84
Other” : 0.65 T
Pure Iron : 65.5 Fe-Si :2.79
TP-2 44X10% | Piglron :34.5 | Carbon :2.40 | 106.07
Other’ :0.65 | Other” :0.23
Pure Iron : 68.1 .
TP-3 0.44 Pig Iron : 35.9 cFaiftn ; i'gg 110.05
Other’ : 0.65 o -
Pure Iron : 61.9 NP
TP-4 4.0 Pig Iron : 32.6 é‘;f‘} j ;gf; 100.06
Other’ : 0.65 roon - 2.
Pure Iron : 65.5 .
TP-5 None Pig Iron : 34.5 Cl?ri’SI} : g:ﬁl,g 105.84
Other’ : 0.65 on e
*Container for “Co
**Slag Inhibitor
Table 2 Size and Weight of Samples
Sample | Diameter Thickness (mm) Weight
No. (mm) Maximum | Minimum | (&
TP-1 306 152 148 66.9
TP-2 306 151 147 70.2
TP-3 307 152 146 66.9
TP-4 307 152 150 68.3
TP-5 307 151 149 69.6
Table 3 Gravity and *’Co Concentration of Samples
Sample Gravity C.V* | ®Co Concentration | C.V*
No. ) (%) Ba/g) (%)
TP-1 7.3540.02 | 029 | (4.1240.08)X107 | 2.0
TP-2 7.2340.02 | 0.30 | (4.04£0.09)x 10" 22
TP-3 7.574+0.02 | 0.22 3.92+0.07 1.7
TP-4 | 74612003 | 041 39.4+0.8 2.0

*Coefficient of Variation



JAERI-Tech 2002-051

Table 4 Measurement Time (Ge detector)

(sec)
Sample No. Distance* (mm)
10 50 100 150 200 250 300 350
TP-1 10000 50000 50000 - - - - 50000
TP-2 50000 50000 50000 50000 50000 50000 50000 50000
TP-3 5000 - 5000 - 5000 - - 10000
TP-4 - - - 3000 - 3000 - 3000
*Distance between Surface of Ge detector and Sample
Table 5 Measurement Time (Nal detector)
Axial (sec)
Sample No. Distance™ {(mm)
10 50 160 200 300 500 1000 2000
TP-1 - 5000 5000 10000 10000 - - -
TP-2 1000 1000 1000 1000 2000 2000 10000 20000
TP-3 - - - 600 600 - 600 1000 -
TP-4 - - - 300 - 300 600 600 1000
Radial (sec)
Sample No. Distance* (mm)
100 300 500 1000 2000
TP-1 5000 - - - -
TP-2 1000 2000 2000 10000 | 20000
TP-3 - 600 - - -
TP-4 - 300 600 600 1000

*Distance between Surface of Nal detector and Sample
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Materials
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]
High Frequency Induction Heating
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1460°C L in 0.1N-HCI Solution J

, y
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\
Sample Adding °Co [«
X \
Measurement of Gravity Keeping Temperature
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1
Sampiling
Y 4
Cooling Sample
\
Breaking Crucible Dissolution in HNO,
and Taking Ingot out

\ 4
Ing@ Measurement of
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Cutting
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\
Rust-Proofing

Y

1 Sample i

Fig.2 Flow Scheme for Sample Production
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IAcrylic 5mm thick

/ Lifting Equipment
1. Manual Control

800mm |

Fig.5 lllustration of Measurement System
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Gamma-ray Spectrum

5
Background Correction

A

Stripping Operation

{
Counting Rate at Each Gamma-ray Energy

/
Counting Efficiency Correction

X
Conversion to Flux Density

9

" Flux Density of at Each Gamma-ray Energy H

4
Conversion to Spatial Dose Rate

Y

Spatial Dose Rate at Each Gamma-ray Energy

\ .
Totalization

v

Spatial Dose Rate

Fig.6 Flow Scheme for Deriving Spatial Dose Rate
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Fig.9 Partition of Sample
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Fig.10 Variation of Counting Efficiency with Thickness of Dead Layer of Ge detector
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Fig.11 Ratio of Calculated Peak Counting Efficiencies to Measured Ones
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Fig.12 Counting Efficiency of Ge Detector and Its Ratio to That at an Incident Angel
of 0° as a Function of Incident Angle of Gamma-ray
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Fig.13 Correction Coefficient and Ratio of Counting Efficiency to That at an Incident
Angel of 0° vs. Distance between Surface of Sampie and Ge detector
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Fig.14 Resuit of Stripping Operation and Spatial Dose Rate (Ge detector)
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Fig.18 Result of Stripping Operation and Spatial Dose Rate (Nal detector)
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Fig.19 Variation of Dose Equivalent Rate with Distance between Surface of Sample
and Nal detector and °Co Concentration
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Fig.20 Schematic Diagram of Position Relation between Nal detector and Sample
and Variation of § with Distance between Surface of Nal detector and Sample
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Fig.22 Ratio of Measured Values by Ge detector to Calculated Ones as a Function of
Distance between Center of Ge detector and Surface of Sample
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