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e 100 BH 2R 250ml/min
y R S = [om
3 Ve
Iy
o 50
°
e
, O—0—=L - - . J

R (min)

10 391k X FILB BN
(KETDOEE)

0.30 (g-Ag/g-Adsorbent) D RYELERTNE BE I
x4 % 3 AL A FABGRERE 2 R, RIS
H0. 19D WBEM Tl FHERLEEIC & 5B D
EAEALDOREIT S £ 0 R oo nwds, REE
0. J0DPE T, F b FILDRERRIT.
2.94x10*mol—CH;I/g —SDB
» 5
3.68%107*mol—CH;I/g —SDB
lZRELML7, FFIHAEED O XY EIC
& BIREM TIIT3% TH » 72 b DH, W LA
TIER2R T2, DI &5, RN
EAEALIZ E D LA F N DREERE SR
e b3 5 2 & avbhb - 7219,

3.4 IUEBBE~DKIET. NOx DL
3.4.1 KEIDOBE

X9 iz 3 7 bR FNRF KT BREBEADIEA
DEEFIRNT, WAFMITIE, $RIREHHR0.19(g-Ag/
g-Adsorbent) D IEERERETREF M 2 Fl v 72, 3Bk
H AR DRBELIRIEZ2.4vol B & L7z, F74bx
FOVEEBEREIC X LT, /RBEROBEBEIR SN
b7,

3.4.2 NOx DHE

X102z 3 7L FNADREF KT S NOx D
WML RT, DL &N I FADEREIZ200
ppm. NOx B 310,000ppm & L. ¥ ¥ ) P H X
ICiIEREZ W2, ¥ Y TrEEX (N,) TH2
72812 NOx ORE1: NO THh - 72, AEELERTR
HRBFM TIIEED NODEAIT L - T, Rk
HEBEMET L7z, BEHEABREM D XRD 4987

EY#RHER No.98

L 37

T T T |

FAHAROI T A FNERE  200ppm
200} s e e e e

=

g

Ty

B

2

H\ —

= 100

]

{n; H 2 gk Ug=2.lcm/s
B 130°C .
WER  3cc

FryTHA N,

! |
0 100 200

EHAE (£/g-dry resin)

Il FEESRAEREMO 3 U1 X FILE BT
(BRBILYOTE)

DFEF, BB TR L7, RFEAREIK
TLARREE: LTIENOIC X 2B &RER
NDBILVE Z LB,

3.5 EEMHBAROKBERIEDIEE

SRR % R CAE T 5123, k%
KEICAKRTHIVENDH DB, LrPL, 2 7EVE
BFEITESEED L WIBEEARTE L LD,
ZOBIERENICEBR Y D b, €T, KEHME
DEREMEE LT, BEOBRBEAEZEEZRAT,

COBMBEAETAR LKL 7 VES
AR L7 E RAMRRIN R~ 7 bV C ki
L72RER, BBEAETAR LHBERICIEETD
ENVEEBERELTWSED, E—ZMHBEREwTh
L LEAREIIESE L LIZEFRLTH - 72,

2 ITHBGH 2 LS ¢7- SDB #1k %,
12iI2 A 7 VEATE, RIICBEESELTERL
72 SDB 1K (SBP— 3 ) ORI ic & 2 5k
TR R 2T PN DFERERT, ST E Y.
SDB ##{&ED REAKIIBEAAE T 2L
TEBLZEHbIro72,

52 SHSDBIEF (BRBESH)

R4 BIEE (wid%) mILEE (cc/e)
SBP—1 10 0.699
SBP—2 15 1.273
SBP—3 20 1.477

HBBEBE/ T—BRROCE AR ERE
XSBP : AF LY SEZARVELRY 72—
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%
R
g -
!
1,800 1,400 1,000 800 600 400
HE (em™)
X2 Hh7ELEEETERLIZS DBIBFEDOIK
SRS HR
36 F&H

(1) SRIRBR/KIERE M O 3 7 B ReE, W
O FEFLIE & R RE RO ECIR B, BEH D
RS ARFIC L > TREINDE, WEHMIT
7 ofILE b7 b 2 L, RERORMTFEEZ /N
L LTESELZ I EICE T, F7
FTIRERB IR L2, BIHHER.3 (g-Ag/
g-Adsorbent) DREFITBWT L, 0% LI ED
SRR HRRFELZ ENTET

(2) SRIRBUKMEREM O 2 7 BRFIEREIL. /RE
KOOI L > TREIN Loz, LAL,
NO »ZBICHFET 5 &, WERRFEREM T
IZRlERR D —IR s BERICE T I NS 2T F
LA F N DIREMERERTT 5 2 &b o
72,

(3) AWMEMEAEZBBREAEICLYREAKRT
5T ERMEREL,

4. FERBFAREMOREEDIKR
SRRBIRIMETRE A 13, $HIRD G 2 D Tk
FFBALL . S 5ICHETUTHEE &350
T2, TORBEFATE. EREAREME
WAETBHIEHNTED, WMENHETHILITE-
T. FDBROGEEB L ORSPESITL 5,

BHMAFEER No.98

0%

CH,=CH~

/\\ \

I A

1800 1600 1400 1200 1000 800

BE (em™)

13 BBEAETAMLES D BERFDORME
S

HWAFEL LT, KD 2 DDHIEIZ DV TRET
L7z,
(1) HEWEIER
EME S L ISR T L TR R 4
R, A 2L CTHIRET 5 HiEY
(2) InEREHERR
WER % s L Tl e, TV R LTIRE
T 5 HEY

Ice Water

BEER

BRUF

EREHREY

HeH R l

FY VT HR

3 RBIE

14 BEMEEBEREREKE
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50
401
£ 30f
;;
=20t
el
o
~ EXRTER
1o} P
O KKFRET
0 L . L s )
300 350 400 450 500 550 600
B E (C)

E15 BEAE:EERSE

4.1 HBBEREE

WRIRAERIL. ERTFHAD L WIIRAFEHS
Thngh L TS MR SDB % 8RR 3 5 ik
Thbd, MI4TIIHBRERE 2RI, HHIEARE
METTAN T LOERFICTKEL T, BFRF
AT TmEk L7z, 50 2o F s E Ice-
water 2NAT IS w7 Lz, R AhD2 TR
(S~ > BRIy ) 7 AR THIIE L 72,

N5 IR E & EEWADROBRERT,
B ERIR EE AH¥350°C ~550°C 12 R B 1z fEvs . BRI
FEE DA U 72,500°C TR E M3 R

(a) m# 7L 25

HiFHE 39

x3 FERAAAREMOMBBEERR

BE (D mEwm RERE wn gme xmems aswmk

B

. — . 3.4 mm JE
180 470 3min (50 LOE KK SATEH 0 -
9.4 B
200 470 3Bmin 200 LEE  KE® shomd o n
(0.28)
. — cag 3.1 mm B
250 470 5min ~ 200 - LBE KT SNIEH ©0.28) v
9.
00 470 I5min 200 LEE k@ saomw ™%
(0.28) %
9.3 mm JE
)
300 470 |.Ohr 200 LWRE KR (0.28) *
. . B E R A&
350 470 15 ——  LEE N, SNoE
min L& " el (B8
]E
350 470 iSmin 200 RUv— K& Suomm | M
(0.26) 5

# L RRE = REBRER R MR

LT, I37FLROARITH BT L 2RERA L, L
L. S OFEITITHE L 2B 8 IR TR
Y b &, BEAARIHES I VRIIEBE N
DEDREIED D LD,

4.2 EEEE

IMBEHEE L, WEHFMEZ B L THIETH B
SDB ##Ab L7z BT, FEHEng U THREE T OFEFL
REMEPEBSECLHETH L, FELIORTE
BEIC XD NE—FE PR S BRERIEER 1T - 72,
B A E R (15g, 33cc, 33mmJE) B X
R ) = —3MA (10g, 43cc, 43mm/5.) % Fwv 7z,

CDORBNIBOFRERZR I ICRT, Flo, WHE
T 5H EWMEBRORBONEE EE 2 ITRT,

(b) HHBFRSR

BE | IBEMEEREREE

BhIAFEER No.98
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40 FEATERE

(a) SDBRY v—

(b) {(ERFEAEEM

BE?2 BENIEENERERT S

1 FIR A G 12, 300°C LU i E T3 L
WS, 350°C Bl BTl A H L TR L, e
& 72> TR T 2HBHR 5L,

WAL DWW ST IMBURFE 1220 b & AR
B28%TH 1) . IWARRIILEWAEITZERS
72> 72,

PLEDKERD &SRB & MEAERE O &
FreiamE g edb RN LI T b,

(1) ¥ERREOEIL, WERIKRE A OE
HALFETZHE DS Agl D A7 D TRIAMIICRE X
BEIEMIAR LD, FERTIE. R DR
B ROFEUL, SREROENL. Agl D

BhATRER No.98

FHEALZ E OBV EICZ ) TERESEHEE
B ETHD,

(2) INEEMEEO AT, BEXSBEMTH D B
D RAPIES e BULERDF 5N 5 25, BAIZE
BUEASEICH UCREFEMENZ ETH b,

(3) WIEEURAE & NBAVEREE T R 5 & BE
LI B e INBREFEIRIC & 2R koS E Y TH
%o

5. WEMORS®

SRR H B L OMERE AREM IOV T
DR aEr e M L, WEM DR &M 2
L7z,
(1) FSHTEUER
O rEEREHSEAE (DSC)
(DSC : Differential Scanning Calor-
imetry)
@ #EERHNE (TGA)
(TGA : Thermal Gravity Analysis)
(2) = 7y 7TRIEK AR
(3) DV IBEEEER
(4) PEEEERERER
(5) THLEFRYEER
(6) EJasssalR

5.1 BDWHER

S RS & AT A S IC DWW T, &X
DSC & TGA #4772, R AWM Do il IX
IR G TH 05, H BIEERMFTII=1T v
LR = —D I & 2 HREICTH S 2 &
HORMEE N2, S ORBBUGIC X BB, RN
JEE o B 2T H 5300cal/g i idE L TFwi
P72,

5.2 2y TRFEK AR

SRR & R A REEM O FER R 2R
72. BERIZ. 7y 7RG T VT,
TEAESHMRE (BES—11 [FHAREBE] 12 &
NATF o 72, REFARE, HERFEAREM L DA
FIC X BRE T, BRKBEFMETE L WIZTY
FRLIZSWHETH 5 2 LR S 172,

5.3 FEOUWEERE

HEMRAD 2 BRI X AR I D 5 S 2FN
72 ASERERT JIS—K4810I2 DWW TAT » 72, 8D
WOER BB L THET S 2ER REFAE.
{E R AR & LI L DR8I 5 DA THHE.
JRIEITHE S S w2 & RTER L2,
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5.4 PBEERERER

MR BRI L 2O ) 5 S 2 #X
72, BRI JIS—K4810i1236> & | B RFTHE36kgf
BT HRERE 6 Bk DK L7RER, SRERRE
M. HERAFAREM E Lo BRITEZ 50w
Z & BRER L7,

5.5 BHEFAEEER
REIBREIEL 5 2 72 b & OWEM OBEFIE
DL X 2Tz, REBRFIET, ARAEKICEE
LIRFEMEBIR LT, EERESELENH
FARMBDORAIG 22 U, RUEHRIETH 2 TNT
(FY=hw bz 55WIERNEEWE DK
TERIC X AIRIUIE L T 5 b 0 TH B, REM
W5 A4 1 el U T ATRE M DE R KR &
e BAERDSH B LoD, FOPL T Hoich
EnWLDTHBI & EHERLL,

5.6 [EIREERER

MBS IR DOFEEE & 872, ARBEEBRTHW2EN
FHirOWEX %2 X1612R T, ENRHDFT ) 74
Z A% 1 mm i LT, BKSFTL00C F T
L. Z0r X SHEERPHHT 508 9 » 2R
L7z,

COWAEL SEHRDELER, 1 mmaotY
74 AT 5 R DR LT OB L
ol T2, 9 mm A ) T 4 AAFITEBWT
LB L e WS L 2R L2, T2 &0 K
TEFAVR AL, SRS ARET & LB Ze e 1R
LwEEZ L5,

/,) R

AN

FNV742R
(AR imm,
9mm)

S v

T BBEBFICA
nonk-BEM
(50mm x 30mme)

B 16 EHEHFEEE

BhATESR No.98

RirsgE 41

5.7 REURKROIED

BRED R AMERER 2 AT - 7o R, SREARE
BIOHEAEAREM & DEMEEICL - T
. IBRLDMOAE I S vy, BTk
B LEREFEAREMOEA, = befbick 3R
BRIG % A4 U B8 3 BIREMED TR S 7z, bR
12 & D WREEA ORERRIY e Bt R A RBRIC L )
BT LW TERD, B NOxBRERET THORE
MEIZDOWTIIS LI T RN DH 5,

(a) sDB

(b) AgP
[0.37g-AgN0O;/g-SDB]

(c) Agop
[0.218-Ag/g-SDB]

BEE3 WEMOIE
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42 FArERE

6. b YICZ

SERLTEAE D &K 5 4R £ T TRIGBUKERE
1 BT AR LREIT > T &7,

Lotk (3, FERERBA SR TR S N RE M it NOx
D WTHET 247 v, TR T35 0 FREEUR IS
T 72BREIT > T TETH 5,

B, P 6 EITIIFLETIHENES 77X %
F A TERIRBUKIERE Y (GEREE RS, 1
BRSRIREREM) & AgX, AgS L DIREMERED I
R % 50cc D A T LRI TIT - 72, T DfER.
TR ERINE BT AgX L RIFEDEREZ R L
oML, BEL LTCIORBRTCHERLZ
VB DI E BE 3 1T T,

Bbic, AFEERICHD Z2RLTDHBN%E
TE @) AE T ST AT IS < R T 5 & AR
1. ARFFCBZRIC OV CHEE, IS 2 TRV 72 BIMR
B H b TREBT 2RETH 5,

S ER

1) S. Hattori et al.. “Removal of Todine from Off-gas of
Nuclear Fuel Reprocessing Plants with Silver Im-
pregnated Adsorbents”, Proc. 18th DOE Nucl. Airborne

BHEAFEER No.98

2)

3)

4)

5)

6)

7

8)

9

Waste Manegement and - Air Cleaning Conf.,
P1343(1985) .

J. G. Wilhelm et al.: “Head-end lodine Removal from a
Reprocessing Plant with Solid Sorbent”, Proc. 14th
ERDA Air Cleaning Conf.,447 (1987) .

S. Inami et al.: “Development of lIodine Removal Tech-
nology at the Tokai Reprocessing Plant”, RECOD’91
(1991) .

B E—, AMBAN, M “FERAE TSI BT 53
FEREHAFOBSR”, FET %S (1993 Knk& | TIRE,
WHSRIE A SRR [ ST A LIS B 2 AR,
Bk 79 (1989)

S. Matsumoto et al: “A Production Process for
Uniform-size Polymer Particles”, J. Chem Ewng. Japan,
22,691(1989).

MR, WMASRER, M CBOKMESRERIREAIC L 5 37 5%k
AT, AT 54, 34, 1166 (1992) .

K. Takeshita et al.: “Research and Hydrophobic Adsor-
bent for lodine Removal”, Proc.20th DOE/NRC Nucl.
Air Cleaning Conf., 205 (1988) .

K. Takeshita et al.:
impregnated Hydrophobic Adsorbent for Removal of
Radioactive Iodine”, RECOD’94 (1994} .

“Development of Silver-

10) K. Takeshita et al.: “Effect of Grain Size of AgNO;

Loaded in Porous Material on Adsorption of CH,I”, J
At. Energy Soc. Jpn.,32,941 (1995) .

11) RAEIEZE Al 8 H B & B B S & oo WA L ET

BAJR 7754058, 35 P49 (1993) .
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# 1 /I G

N7

HHIES 98— 3

AT R

£

@|TOOERICH S FEBR
I CIZDOWT

BHRRE - HRAE
BRI R 2GR

Comparison Between the Chest Dose and the Neck Dose

of

Workers with Protective Aprons at PNC Plutonium

Fuel Fabrication Facilities

Norio Tsujimura

Takumaro Momose Kunihiko Shinohara

(Health And Safety Division, Tokai Works)

B SF B R L b= AMBEURER T a — 7Ry 7 REREICHER T RS
5. AT o PUAIGER & SMAIBEES I L B NREE T2 S RD 72 N ENDIALORNT 5 #R

BOMRZ I,

2R, W 1 cm BEMEBICH T AEHO 1 cm SRR LE. EMEELEOLIE, T E
N¥I3 ~ 4. ®245TH -7, 72, ICRP 019904585 TEE S W7o MRRATEAREE VT #7
BEDO T COERMGRELELRF L. RYERI L 2 EEEOEDRELRE. FEhE 0

I X > TP T 52 &m0 -72,

1.3tz

BRI EEFF O 7 =7 AEEHER R
R TIZ. 7N P =7 L2 TH BT A )
2 N241HIRIT By R (F21259.5keV) 12X B
BelE L DRSO —BR L LT, ROTRER e
IR BT my) EEHALTWS, £D
72, $hn T u vicEbIES L F oMl (E
ICHESEER) OF T AEEICEEIE L, R
R HIE K 2T BATREMED D B 72, (B3
Fiss 7 v > HPMAIEERI 1E, FMEISERS (F
FFEOE) I LEOAR 20K ERFEFH L.
BADHIE S EHEIT-> T 5,

AR T3, BIERHEITOV b =T LR
TR I GTFER BB DS IS & SEEB ISR T 7o
BB OBE R A, /2, ICRP Publica-
tion60 (LL'F. PublL60® Xk 9 1258 ) TEIE S
7o AAREAT AR K 2 F W THIENS O T TOEUMRE
W 5% L., ICRP PubL60psiH4IC#R Y AL s
N7 AEDMAME RO ZRRE L2, &
. ICRP Publ.60 T3k E xR L& & EX)
P & BB RO TV B A, 2 TIIRERDKRR
DEFET 5,

B)AFEER No.98

2 AR EHE S BFRORE LN E DM

[AR¥EIE < ] id. [ (KFDHARIR
W) 1 LA NREREST TR, EOREY
B L T ic L el ofRR i) T & o
Wi FRE| & = 2 5, ICRP Publ.35V i, MA
WEStOFHWMMICET 285 L LT A7
DX A BERD. BARD D BETICART S
BEHE 2 R ELIRF S EHRLRIEICSBWT
. 2L EoBERISRNEIC kb Lk
Vi, | ERTE Y, 72 ICRP Publ.332C { [EIAR
LR ATH B T L DENE TR RE
SR O W TIFE R LTy,

—J. BN T3 ICRP 9197781452 % 211 Tl
SHERMIER SIS L 2 KEHRREE OB LS ] &
DFESHRET S . PRIGEE L Y T 3 e,
ZEASTIE., 2 ESEES. s Lot Lk
W, BEIB I OKRBIHICERg L&, #nE
NORXGDZITHFELRBEICERID L EFFET
X BIBAITIE [REBIAHERIT <] DREFITEK
YL, BRXSDFZTE 1 cn BEYEDNOE AT
Do EMFELRLFMIT LI L ZEDT WD,
ZDE ERCLZEBAINOFMEREKEZRKRLIS, £D
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44 FBRTNER

g1 EMuBIEERE
KEEO XS | BES L UTEE | BEE & U LB | EES & UK | &Y ofEs
BRI E R 0.05 0.33 0.32 0.30
x£2 BHABFERBORERY
_ EHYOD | AR | ERGER
& 7 3 i L=4 ﬁ AR L=d
45803 | WE ([ KREaElE | | PIKR | KA g e | mEm
&5 0.25* 0.15*  0.12*  0.12* 0.03* 0.03* 0.30* — —
GEECE 0.012 0.03  0.006 0.05 0.05
FaER 0.15 0.042 0.12 0.006 0.32 ,
0.3
LHRER 0.006 0.006 0.01
+HEE 0.012 0.0l
ThE# | 0.25 0.036 0.006 0.29 0.32
KERER 0.012 0.006 0.02

R HHMBIIBE I N & HBHE - BROMEICL 2HENOBED ) XD,

4 (ICRP Publ.26i= & 3)

SRR DI BFR % 2 1SR . LS DEBRLIFT
FEAREZ. ICRP Publ.26TaE S sz AR .
FPLEL. THadial. [, TRk, %]
B LU [5R) oMk oBsHRO RS X 2HES
HIBS ) 2 2 %, 20BN ERILE KI5t
LKoo SRS ICE D E-> THhELTw
59,

HAEAT LT\ B REEHIE < BEOME Y R o
AW 7T IR R D £ B TH 59

Hz=0.05-Ha-+0.33-Hb
+0.32*Hc+0.30-Hm - (1)
H; : eSS S RO ERELE
Ha : §8EB F 72 1338 LRI 335 L AR AR EFT 2
572 1 cm fRENE
Mgz g L AABRER 2> 5872
1 cm #REME
CIEEICEE L BARER > 6EL
1 cm fRE R
RSO TRL ZBIREERITLE
FND D B XA BE Ul N EET S

548721 cm {RENE

Hb :

MR TIF EREOP TR D £ AR E Z T
LBENDD LRI EE LIEAGER» 55
721 cn RELMEIC, F1OMERY) oMk Ickd
HAREKO0.30%2 B VIR~ T %, THid ICRP Publ.
20T L WHRFHREIN T W RO D
Rl 2. D BZTERRKOBEZRITHEALIC
EIN/BZ LTk T, BEMITENRRELES
SEi$ 2720 TH B,

RFEEMOMEEREOLHE, I 9 Lol

BHIAFEFR No.98

Y27 AFICHTHE

DAL WRIE L 2RI HREErH HDE. 7
S r—7 N = AiRARR Y (LT TMOX]
vy BREFEUERIEEIC W IR = 2 L ¥ — D
B\ y $RE BT L. 2 OFEEEE 2 B < R8BIt &
7O EDFERCE S IGAICRELTE
V, K127 e —7 Ry 2 A TOERER L EER
EERTH. Mz Ry 7 ARISHEAT LR — b
LI THEIIT XY 722410 ¢y FIC &
- T, BFfEZRICTE b LT\ 7o WEESEER A8 1 L
NRTENREZ2ZIT2, K1 &) L/EEEED
A BIROBEAOZT bR YEOMEIZ. T

s/

Pvet

PR

pevey

353NN
8

33
2,

)
0% ¢,
R

I a—7Ry o A{EEREE
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SEHEE > Mg > EIMO BRI 5 2 L5, AR
TZrrraERAvizERBI -7 Ry 7R
FAED v R BERGAHDS I 2L — 3 VEFEY
K DHEHL T 20T _EBEHEI T Q) R0k
TR & HRES. BESEIS & RIS 5 bERAKOHIILS &
R BEALE B EFNFN—DoDIFHE LT, BEE
BRI PR L7z 2 RO ANREST2 H v,

Hz= (0.33+0.32) xH (i3)
+ (0.05+0.30) xH (¥7)
=0.65XH (K9)+0.35XH (¥7) ++(2)
H (ftg) © MgEBic 28 U 72l NAREFT D 4572
1 cm fREME
H (%8) : SEEBICHE L 2B NIREFT D 472

1 cm B4 E

X VRN DARHERIT  BE ERhig B 4 8 % Fif
LTw3, iR ETIickEsE L 2 Bofast
& (2) K% Fh v 72 Eah R Y B o FHE ik, ER
ROBEHFEBRBEHEDOMAT=2 ) v 7 LED
TEATRICHEHAIN T2 HETH %,
B, 295 LIBEMWEOEAGER 2 W T,
FERIE S BOBEE T % & v HEEIITD
WTlE, BN THLERODPDORER DY, B2,
Faulkner 5PUIAERK 7 7 P A2 HWE
B 6. X AREREH S OIE S PiEL Hi & L THER
BEIR & MRS R % & LT0.6B L U0.4%2 W%
S EBPREL T B, 72, Matheny & PIITASEER
ICARER0.062 HI VIR D Z L 2REL T 5,
ICRP Rubl26TZ% DWRIFBREN T W2 2
=72 [3% Y O] & B0 L oE&HRICEI N IRS
P & - T, SESEIRIC ST AR DEIIRR TH
D EHERFIZ A B O L N HERIZERA 728,

3. .EBE¥EMICSIBIARHEHEIE CDBRR

3.1 FHEWI(EBNREH

AR, BIBEZEO MOX MBS TREB LU
—EROMFERRIEIIE T o —7 Ky 2 X T
b =7 2L E B D) 4R ) (BB D & B AER
W EBACENGREFZ2ERLTBY.,. 20K
13— » BEO#IE  EEHAM OB TH400%. = »
AT EHPR OB TR50Z TH D, £/
TIED~G000EZRETH 5,

3.2 M@EAREE

TSR SER TS DM AL < BRE Y B O
i, BREENOLARFEAREST TH S5 TLD
SNy POBERLTWS, TLD Yy Ui, EIR

BhPAFEER No.98

AR 45

5.0 T T T T
—
¥
> 12.0f b
@«
E
[
F’g o
‘g 9.0 S ° -
Qo 0o
> 336, o o
£ 00 © o
2 5.0 SR A T
% oof BB © 0
> ° o o 07,0
) o
; 3.0k 0‘9%0%39090600
it ° 9% o
1 ooooomo 0% ©
o @
o ©
0.0 A 3 1 I
0.0 1.0 2.0 3.0 4.0 5.0

B v 1 lem RELE [mSv/F]

2 M E IO v R lom REYBOLR

FHEZHPERERE ZZRETH 2 RTVE) F U
AR ESHEE TLD & L CHW., E5ITFDH]
HICE 21000mg/cm?* D7 4 vy — BB L
TwWwa7H, v#BiICEs 1l cniFELE2EER
CFHli$ 5 2 LA HEETH b, BH. EXFIIEH
=7 v RO REER & SMABEES I TLD Yy 2 %
EHHT 5, HMBERFIZ0.1mSy TH 5,

3.3 MErEPoBELEDRE

PR 6 4 4 A2 5 R 7 4 3 B oA b
=7 APAEL T30 MOX BRI 3E T 12 T iR SHR
TEZE#AT - IAEEB P ERISEH LB ABRERT
S MER L BHER D v R0 1 cm R E M E 2 F1f
L. #6nBMRZ2 TNz, fTICHEWRT—2%
KEII D R2106% 5. DD LAEMEZELETIRIE
EEWIC y BRI X 2T IBBIGAREMBELT
SLER I N2HITAF2208TH 5,
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Abstracts (PNC Technical Review)

Development of Component Reliability Database for an LMFBR

Kenichi Kurisaka
PNC Technical Review No. 98 p.18—31 (1996)

Measurement of Radon Progeny Size Distribution

Kimio Ifo Sadaaki Furuta Yuji Nakashima
PNC Technical Review No.98 p.48—53 (1996)

As a part of safety study of fast reactors, the component reliability database
and statistical analysis system (CORDS) was developed. The CORDS contains
operating records and failure histories of components primarily used in sodium
system of fast reactors and sodium test facilities in the U. S. and Japan. As a
result, development of the CORDS made it possible : (1) efficiently to retrieve
the operational records and failure histories using the interactive retrieval
function, (2) systematically to quantify the failure rate considering difference of
design specification, operating environment and age among components, and (3)
to provide fundamental data based on the operating experience in examining
repairability of failed components, common cause failures, or aging degradation
and preventive maintenance. In addition, the component failure rate derived
from the CORDS has been applied into probabilistic safety assessment of the
Japanese prototype fast breeder reactor, etc. This paper describes the guideline
of data collection and categorization, table structure of the database, the
retrieval function, and the statistical analysis function of the CORDS in detail.

Key Words: Reliability, Failure Rate, Relational Database, Fast Reactor
Component, Statistical Analysis, Probabilistic Safety Assess-
ment, Common Cause Failure, Failure Lifetime, Restoration
Time

The method for a measurement of radon progeny size distribution is reviewed
and researched because the size distribution is one of the important factor to
estimate the behavior of the radon progeny and the lung dose due to inhalation.

Generally, two methods have been developed to measure a size distribution.
One method is based on the diffusion of a particle and another is on the
impaction of a particle. The diffusion battery is a equipment to collect the
particle by the diffusion attachment in the battery. The penetration through the
battery is dependent on the particle diameter. The penetration curve is obtained
from the measurement with several diffusion batteries and the radon progeny
size distribution can be calculated by an iterative algorithm.

Key Words: Radon, Radon Progeny, Size Distribution, Diffusion Battery,
Iterative Algorithm, Lung Dose

Development of Silver-impregnated Hydrophobic Adsorbent for
Removal of lodine from Reprocessing Plant Off-Gas

Shinichi Inami Takao Nogami Akiva Maki Yoshiaki Ogata
Kenji Tokeshita Masami Sazarashi Mikio Kumagai
PNC Technical Review No. 98 p.32—42 (1996)

Since 1989 we have been developing the silver impregnated hydrophobic adsor-
bent (AgP, P: Polymer) in order to reduce the environmental release of radio
~iodine and spent adsorbent wastes. AgP is the porous styrene-divinylbenzene
copolymer (SDB) impregnated with metallic silver or silver nitrate, which is
repellent against water vapor and allows efficient volume reduction as wastes.

We examined the effects of the pore distribution of SDB, and the dispersion
of loaded silver on the adsorption rate of iodine and found the suitable particle
strucure for iodine adsorption. We also investigated the way of the mass
production, safety feature of the adsorbent, and the volume reduction as wastes.

Key Words: Iodine-129, Organic Iodine, Adsorption, Styrene-divinylbenzene
Copolymer Metallic Silver, Silver Nitrate, Dispersion, Porous
Materials, Volume Reduction

Cause of Depth Error of Borehole Logging and its Correction

Yoshimasa Iida Koki Ikeda
Hiroaki Ito Junichi Goto
PNC Technical Review No.98 p.54—58 (19986)

Tadahiko Tsuruta

Data by borehole logging can be used for detailed analysis of geological
structures. Depths measured by portable borehole loggers commonly shift a few
meters on the level of 400 to 500 meters deep. Therefore, the cause of depth
error has to be recognized to make proper corrections for detailed structural
analysis.

Correlation between depths of drill core and in-rod radiometric logging has
been performed in detail on exploration drill holes in the Athabasca basin,
Canada. As a result, a common tendency of logging depth shift has been
recognized, and an empirical formula {(quadratic equation) for this has been
obtained. The physical meaning of the formula and the cause of the depth error
has been considered.

Key Words: Borehole Logging, Logging Depth

Comparison Between the Chest Dose and the Neck Dose of
Workers with Protective Aprons at PNC Plutonium Fuel Fabri-
cation Facilities

Novio Tsujimura Takumaro Momose Kunihiko Shinohara
PNC Technical Review No.98 p.43—47 (1996)

The dose equivalents recorded by a chest dosemeter under the protective
apron and a neck dosemeter above the apron, worn by workers in the fabrica-
tion process of MOX fuels atPNC Tokai works, are compared. The ratio of the
chest and neck dose equivalent is from 3 to 4.

The effective dose equivalent calculated from a weighted combination of the
dosemeter readings is about 2 times of the dose under protective aprons.

Key Words: Effective Dose Equivalent, Protective Aprons, Plutonium-241,
Americium-241.

Experimental Study on Molten Jet-Coolant Interactions in
Core Disruptive Accident

Kensuke Konishi Mikio Isozaki Shinji Imahori D.J. Brear
PNC Technical Review No.98 p.59—64 (19986)

Molten fuel-coolant interactions in a jet contact mode were studied with
respect to the safety of liquid-metal-cooled fast reactors (LMFRs). From a
series of molten Wood's metal (melting point: 79°C, density: ~8400kg/m?)
jet-water interaction experiments, several distinct modes of interaction behav-
iors were observed for various combinations of initial temperature conditions of
the two fluids. A semi-empirical model for a minimum film boiling temperature
criterion was developed and used to reasonably explain the different interaction
modes. It was concluded that energetic jet-water interactions are only possible
under relatively narrow initial thermal conditions. Preliminary extrapolation of
the present results to an oxide fuel-sodium system suggests that mild interac-
tions with short breakup length and coolable debris formation should be most
likely in LMFRs.

Key Words: FBR, Core Disruptive Accident, Simulant Experiments, Wood’s
Metal, Molten Jet, Fuel-Coolant Interaction (FCI), Four FCI
Modes, Vapor Film, Minimum Film Boiling Temperature Crite-
rion
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Development of Granular Powder Manufacturing Technology by
Spray Pyrolisis

Yoshiyuki Katoh Keiichi Kawase Yoshiharu Takahashi
Akio Todokoro

PNC Technical Review No. 98 p.65—70 (1996)

J

A Modelling Study for Long-Term Life Prediction of Carbon
Steel Overpack for Geological Isolation of High-Level Radio-
active Waste

Naoki Towiguchi Akiva Honda Hivohisa Ishikawa
PNC Technical Review No. 98 p.77—84 (1996)

For shortening of mixed-oxide (MOX) fuel manufacturing process and improve-
ment in treatment of MOX-powder, we have been developing the granular
powder production technology. Since the grannuiar powders have excellent
fluidity owing to the spherical shepe, there is the possibility of modifying
scattering and adcering of the powder in the process equipment.

In this papor, spray pyrorysis process is adpted as the process of mannfactur-
ing the process of mannfacturing the granular powders and the basic feasibility
study has been carried out, The experimental renults show that the manufactur-
ed granular powders have excellent fludity ahd the diameter of the powders is
controllable, Furthemore, high densiity pellets are formed by sintering the
powders. Thus, it is clarified that this process is promising for the actual MOX
fuel fabrication.

Key Words: Spray Pyrolysis, Granular Powder, Scattering, MOX Fuel, Fluid-
ity, Spherical Powder

Current plans for the geological disposal of High-Level Radioactive Waste
(HLW) in Japan include metal overpacks which contain HLW. Overpacks may
be required to remain intact for more than several hundred years in order to
provide containment of radio nuclides. The main factor limiting the perfor-
mance of overpacks is considered to be corrosion by groundwater. Carbon steel
is one of the candidate material for overpacks. A mathematical model for life
prediction of carbon steel overpack has been developed based on corrosion
mechanism. General corrosion and localized corrosion are considered because
these are likely to initiate in repository conditions. In general corrosion medel,
the reduction of oxygen and water are considered as cathodic reaction. In
localized corrosion mode], we have constructed a model which predict the
period for localized corrosion based on oxygen transport in bentonite. We also
developed a model which predict the propagation rate of localized corrosjon
that is based on mass balance within the corroding cavity.

Key Words: Geological Isolation, High Level Rodioactive Waste, Overpack,
Carbon Steel, General Corrosion, Localized Corrosion, Model-
ling, Electrochemical Kinetics, Oxygen, Diffusion

Modelling of Transmissivity Field in Sedimentary Rocks Using
Fractal Theory

Keisuke Maekawa Nobuhisa Ogata Koichi Yanagizawa
Hiroyasu Takase
PNC Technical Review No.98 p.71—76 (1 9986)

Experiments on High-Waste-Loading Process of High-Level
Liquid Wastes

Masayuki  Yoneya Kazuhivo Kawamura Teruo Yamashita
Kenichi Sasage Hiroshi Igarashi Jin Ohuchi

PNC Technical Review No.98 p.85—90 (1996)

In order to provide justification for the use of fractal theory to construct a
hydrogeological model of sedimentary rocks with heterogeneity, we applied an
analytical method to a practical area in the Tono uranium mine, Gifu, Japan.

This study consisted of a modelling the transmissivity field from borehole
data, a groundwater flow analysis, and a particle tracking simulation to vali-
date the methodology.

The results were as follows :

(1) Using this method, we found that the transmissivity field had a laminate
structure corresponding to a real geological setting.

(2) The groundwater flow analysis showed that the fault acted as hydraulic
barrier.

(8) The result of a particle tracking analysis to simulate the advective uranium
migration qualitatively corresponded to data from gamma-ray logging. So
we have shown the validity of the methodology.

Key Words: Hydrogeological Model, Transmissivity, Heterogeneity, Fractal
Theory, Sedimentary Rocks, Groundwater Flow Analysis, Parti-
cle Tracking

High-waste-loading Process is an advanced is an advaced concept for condi-
tioning of HLW (High-Level Wasters). The purpose of this to reduce the volume
of HLW by partitioning the elements such Mo. Pb-Ru, Cs-Sr that limit the waste
loading and by conditioning the partitioned elements to make the high-waste-
loaded matrix. Laboratory scale experiments showed waste volume from the
process was nealy the half of that for typical waste loading (25wt%) by refer-
ence vitrification. As the result. the process feasibility for future developments
were shown as promissing.

Key Words: High-waste-loading, High-Level Liquid Wastes, Separation,
Vitrification, Minimization, Molybdenum, Palladium, Ruth-
enium, Cesium, Strontium.
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