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The Collaborative Laboratories for Advanced Decommissioning Science (CLADS), Japan Atomic
Energy Agency (JAEA), had been conducting the Center of World Intelligence Project for Nuclear
Science/Technology and Human Resource Development (hereafter referred to “the Project”) in FY2018.
The Project aims to contribute to solving problems in nuclear energy field represented by the
decommissioning of the Fukushima Daiichi Nuclear Power Station, Tokyo Electric Power Company
Holdings, Inc. For this purpose, intelligence was collected from all over the world, and basic research and
human resource development were promoted by closely integrating/collaborating knowledge and
experiences in various fields beyond the barrier of conventional organizations and research fields. The
sponsor of the Project was moved from the Ministry of Education, Culture, Sports, Science and Technology
to JAEA since the newly adopted proposals in FY2018. On this occasion, JAEA constructed a new research
system where JAEA-academia collaboration is reinforced and medium-to-long term research/development
and human resource development contributing to the decommissioning are stably and consecutively
implemented.

Among the adopted proposals in FY2018, this report summarizes the research results of the
“Development of Technology to Prevent Scattering of Radioactive Materials in Fuel Debris Retrieval”.

The objective of the present study is to clarify the behavior of microparticles in gas and liquid phases in
order to steadily confine radioactive microparticles at the time of debris retrieval in Fukushima Daiichi
Nuclear Power Station. In addition, as measures to prevent scattering, we will evaluate and develop
methods by experiments and simulation as to; 1) a method to suppress the scattering with minimum amount
of water utilizing water spray etc., and 2) a method to suppress the scattering by solidifying fuel debris.

Keywords: Fuel Debris Retrieving, Fukushima Daiichi NPS, Preventing Scattering Radioactive Materials,
Particle Behaviors in Air and Water, Aerosol Particles, Water Spray, Geopolymer, Moving Particle
Full-implicit Method

This work was performed by The University of Tokyo under contract with Japan Atomic Energy
Agency.
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BREE—&
AP : Aerosol Particle (7B YILKF)

CEA : Commissariat a |’ énergie atomique et aux énergies alternatives

(FSVRBRFH - REIRILEX—FT)

CRD : Control Rod Drive (Tl 4= EEED)

EDX : Energy Dispersive X-ray spectrometry (I RILF—0ERE X $8547)

GP  : Geopolymer (CHR)<—)

HEPA: High Efficiency Particulate Air (BMEZE[PMHF)

HMW : Heavy Mud Water CLBEREREK)

ILDS : Interferometric laser imaging (FBHBL—YH—A A= T %)

JAEA: Japan Atomic Energy Agency (BXRRFHHARARKE)

MCCI : Molten Gore Concrete Interaction (BRbFD—a 22 ) — MEEER)

NDF : Nuclear Damage Compensation and Decommissioning Facilitation
Corporation (RFHEETHEE -BEFRFEXEHEE)

PCV : Primary Containment Vessel (RFFHEMESR)

PIV : Particle Image Velocimetry (R F E &R EAEE)

RPV : Reactor Pressure Vessel (RFFENERSH)

SEM : Scanning Electron Microscope (EEREFEWME)
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== [J/kg-K] 2100
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= Location Range of Estimation® Typical Value™

§ Core 0-3 0

g
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ﬁ Padestal 70-153 107
Total 232-357 279

3.1.2-14 1F1 PCV N OOHEE Seft:

Tz, #3225 2oNTT TV RREEHFAT L LiIck- T, #£3.1.2-4 O X O ITRET

7 U ORI HEE LT,

26

_42_



JAEA-Review 2019-037

#3.1.2-4 BRENT 7 U OIRFE A

Location Mass (ton) Volume (m3)
Core 0-3 0.00-0.61
RPV Lower Head 7-20 1.42-4.05
Inside Pedestal 120-209 24.29-42.31
Outside Pedestal 70-153 14.17-30.87
Total 232-357 46.96-72.27

BREFF 7 U 1% PCV ORI B 70 B BEFTIC A » THREEW) F 7213 PCV OBEIZfH 7 LU A Al REME
N DI, FREBN A 2## 3. 1.2-5 D X 2 I &8 7=,

% 3.1.2-6  FFEOHEERE

ear Decay Decay Decay Decay
Heat (kW) Heat (90%) Heat (80%) Heat (70%)
2019 41.72 37.55 33.38 29.20
2020 36.50 32.85 29.20 25.55
2021 32.36 29.12 25.89 22.65

g 7 ) — FOBEETR L T ARE O FEEERUEE L, BEROKSET — X ICESEEE AW
[8], MEHTET VO EDEERSMOME %K 3. 1. 2-15 ([T 7T,
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T o
Air ."E’ — | Air
T
o
Water
Heat Source
2
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Isothermal Isothermal
T0,n=T, Concrete TO.n=T,
Isothermal
70,0 =T,
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Concrete Temperature === Debris Surface Temperature

Debris Temperature = Air Temperature

Pedestal Temperature = Debris Surface Maximum Temperature
Maximum Temperature - Water Temperature

400

350

Temperature (° C)

0 2500 5000 7500 10000 12500 15000 17500 20000

Time (hr)
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Concrete
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E
Dry PCV g 200
EEE Cooling = 5.8 kW g
B Cooling = 7.2 kW ]
= Cooling = 8.6 kW =
= Cooling = 10.0 kW 100
mam Cooling = 11.4 kW
BN Cooling = 12.8 kW
Cooling = 14.2 kW
0
Pedestal
60
50
oy
Q
L]
~ 40
2
2
-1
Dry PCV ¥
== Cooling = 5.8 kW g
B Cooling = 7.2 kW ]
== Cooling = 8.6 kW k=
B Cooling = 10.0 kW
B Cooling = 11.4 kW 10
BN Cooling = 12.8 kW
Cooling = 14.2 kW
0
Debris
140
120
—
“ 100
S
o
E 80
-1
DryjiRey 2 60
= Cooling = 5.8 kW E‘
mm Cooling = 7.2 kW o
B Cooling = 8.6 kW = a0
mm Cooling = 10.0 kW
ms= Cooling = 11.4 kW 20
BN Cooling = 12.8 kW
Cooling = 14.2 kW
1]

Maximum

Dry PCV
Cooling = 5.8 kW
Cooling = 7.2 kW
Cooling = 8.6 kW
Cooling = 10.0 kW
Cooling = 11.4 kW
Cooling = 12.8 kW
Cooling = 14.2 kW

Air

Dry PCV
Cooling = 5.8 kW
Cooling = 7.2 kW
Cooling = 8.6 kW
Cooling = 10.0 kW
Cooling = 11.4 kW
Cooling = 12.8 kW
Cooling = 14.2 kW

Geopolymer

Dry PCV
Cooling = 5.8 kW
Cooling = 7.2 kW
Cooling = 8.6 kW
Cooling = 10.0 kW
Cooling = 11.4 kW
Cooling = 12.8 kW
Cooling = 14.2 kW

X 3.1.2-32 A ERHEIOZN R (Case-1)
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Concrete Maximum
20 400
350
— —
Yis 300
T —
E E 250
= Dry PCV = Dry PCV
510 = Cooling = 5.8 kW S 200 = Cooling = 5.8 kW
g mm Cooling = 7.2 kW g = Cooling = 7.2 kW
] m Cooling = 8.6 kW s 150 = Cooling = 8.6 kW
g = Cooling = 10.0 kW b= = Cooling = 10.0 kW
5 W Cooling = 11.4 kW 100 B Cooling = 11.4 kW
W Cooling = 12.8 kW B Cooling = 12.8 kW
Cooling = 14.2 kW 50 Cooling = 14.2 kW
== Wet PCV . Wet PCV
0 (1]
Pedestal Air
ae Dry PCV
60 EEE Cooling = 5.8 kW
70 m Cooling = 7.2 kW
B Cooling = 8.6 kW
~ 60 ~.50 = Cooling = 10.0 kW
eU eU == Cooling = 11.4 kW
.;,50 .;,40 || Euu:!ng : 12.8 kW
- = ooling = 14.2 kW
| 3 = Wet PCV
< a0 Dry PCV =
] = Cooling = 5.8 kW S 30
2-30 B Cooling = 7.2 kW E‘
] B Cooling = 8.6 kW ® 50
= - = Cooling = 10.0 kW b=
W Cooling = 11.4 kW
W Cooling = 12.8 kW 10
10 Cooling = 14.2 kW
== Wet PCV
0 0
Debris Cementitious Material
Dry PCV
N Cooling = 5.8 kW
250 100 s Cooling = 7.2 kW
I Cooling = 8.6 kW
oy oy B Cooling = 10.0 kW
O 200 O g0 s Cooling = 11.4 kW
- ~ EE Cooling = 12.8 kW
£ - o Cooling = 14.2 kW
= =
] 150 Dry PCV £ 60 . Wet PCV
] = Cooling = 5.8 kW ]
E‘ == Cooling = 7.2 kW E‘
3 100 B Cooling = 8.6 kW s 40
= == Cooling = 10.0 kW b=
W Cooling = 11.4 kW
50 = Cooling = 12.8 kW 20
Cooling = 14.2 kW
. Wet PCV
(1] (1]

3.1.2-33 SMAHEIDOZNE (Case-2 & Case-3)
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3.2 AT I REAKEM OEI T

3.2.1 WEMDER (EIEL : JAEA)

ERES & LTt e AR Y <~ —MRRICBI U THRAECRSF L ek o b, RELT 7 U e b
DR THRHIIC S 2 AR Y ~— 2l L7z,

UARY = IEICH T o TIE, AR - BARCBT 28RE (E5H, Kf) KONRE (8
i, 50C) RIFZZEISE, AFWAYV o EflioTc VAR ~—% b FEERAIE LT,

LIRS S 7e > TOMBNRIE LRI TTTA, 72 6 ONTHERIR DM BTG R 2 7~ T,

(D ERAE
@ BHT IV REHEBEM OA R T —DAHRRE

HABAIC LB L 2 B RBRCHER B R E 2Rt L, BB ERL VAR ~—DEEEEZ R L,
#3.2-1 OBV IZIRE LT,
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£3.2-1 VAKRKI=—FEA - BE - REROEMSE

Ukl No. 1 ARE Poganlis: PREE

2R Z2R

1. 2 et =i =5 iR

: " (100%) . (100%) i
A

3. 4 ke i ke i - =i
(100%)
24k

5 sk 50°C s 50°C 8 =i
(100%)

@ CHRYT—DERAED®RET

R R T U AR Y v — OERGIEIC OV TRET L, LT 0@ IZIRE LT,

DARY ~—I%, KEtF FU 2L (NaOH) . ARGICAL M 1000 (A Z A AV ») KOEEEET b
U AER LS OKH T R) ZHWTRE L, NaOH (ZHIEE 97%LL Ed b 0 % Felik st
P, AXZBAY X Imerys High Resistance Minerals 235, /KA T A1 ¥ F{L PS4
MOEEAN LT, WA X B4 Y O/ 2. 13 Si0, @ 1 Al TH Y, 6. 54wth DA K £ 72
IARMPD E LT OmMELZE ATV, B, FMITERICE L CEROGEEEZ 2 b D, H
WT2 K AT T A DRLRIE TCP 2 HikIc L g8 L. 2.18 Si0, @ 1 Na0 : 8.96 H.0 Toh o7z,
Sed, TEMALIRIE AR L 72, 47.34 g O NaOH % 271.62 g OFBHM/KIZEME L, T D%, 692.8
g DIKA T AZTMU, —Beffe#p Uiz, Z OBEHEAEIL. NaOH OEMRENT K 5 K378 FE & BET 5
oA Tz,

WIZ, A==~y RIFH—ZHOTEMELIER A B LN 5, 630 ¢ DAZ A %
DUFOWM Uz, BNk, REKEAHDEEIR_—2 MR D ET5 ol L,

@ THRYT—DER
QT LIERGIEIC LT » T, VAR ~—Z2REL -,
REHIET I ANy TFOUFRI) ~v—THRB S A Lz, 7ok, EBRENOBEITZEHIC X0 HIHE
INTEY, 2221COHPFATH o7, A« BAE - REFIEZHOWT, FMEEISEEEZ =T,
[&0EF No. 1 TN 2]
O AL I=VAFRY v —Z LT « BRCHMIR LA (BE 3.2-1 &) |,
@ Btz ZEH (100%RH) - IR T 7 HIFEAET 2720, KxBFEELXLUA T Loy
== RNy JIZEA L (BHE3.2-258)
@ RftE TolEHE 2K A (100%RH) -+ == THRE L7,

(38} No. 3 M 4]

@O 5L B = —ZKEED  BIPICE L A2 T CiRD T,
@ 50 ml ODFFGAF 7YY (BHE3.2-350R) #HV., {4 R v — 5 R
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WZIHEA LT,

@ K- =R TT AMBE L (BFE3.2-42H) .

@ FAKL, RIEETESKT (100%RH) - |ETRET L7120, KEFEELFLUA T L —FE
IZE=— Ny ZIZEH A LT,

[# %} No. 5]
O 2L B—H—IZKZiRD, BMCEL 2T Tk,
©@ OTHELEE—I—5%, TOEREMEZHNT0CE TR L,
@ 50ml OFFTAFy 7Y VR, R LA RY v — 2B IEA LT,
@ /K - 50°CTT7 HRIBAT 2720, HEAK, HRMIZRE L,
® #AE%, RtETELAT (100%RH) - BETHRET D720, KeEGEEEFLUA 7L 4
B =— ANy JIZE A LT,
TR « BAEREFORET K OBUE L7kl 2 BL FIZ B H 3. 2-5~3. 2-10 [TR" T,
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HE3.2-1 2250 - IR T TOREHEA DR BB No. 1, 2)

BE 3.2-2 22T - SIESM T OERL L 2B A 22 (100%RH)  « SRS FTF
EBIXORET o8 GRENo. 1, 2)

59 - 43



44

JAEA-Review 2019-037

BE 3.2-3 AKPEREE, FEAICHW =Y oY

TI3.2-4 K - EIRALET CER L sk &
K- IR T CRAET BT GRBHNo. 3)
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s o
B 3.2-5 22K - S|IESET R L 2R
7 HIE, 225 (100%RH) | SRS T CEAER, BN O OB LERTOR T GUENo. 1)

HHE3.2-6 2% - AT TER L 72 R0k
7 AfAZE (100%RH) | =RIESe(F FC&A%, B O LIE&ROMT GUEF No. 1)
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-.A

FE3.2-7T 22K - SRS T TR L7208

,—'—»/:‘
ZEX

i (100%RH) . =R T CEAZOES GUBFNo. 2)

BH 3.2-8 /KW - FIRSM T CER L 23R

7 HMEL K e ERESA T TRAEROKT GUENo. 3)
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BHE 3.2-9 /K FIRSMHET CERL 23R
7 B, K S|IESMH T CERAEROET GRUEFNo. 4)

FE3.2-10 AT - S0CHIF TR L3k
7 AR, A - 0CHRIE T CRARDOHKT (3UEHNo. 5)
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3.2.2 HBMFIEFME

ZEAEPEEMICBRE L T, EREVARY ~—ofth, BN TEREOH L VAR ~—SIAL 25
RN & . RIBAENHIRN R D & % TR e K & NB FZERT & ek L. a1E L7,

PAEM ORI & LTI, BB, RS A O R L S A AR B e 2 R 5 &
BT, —EOPEM IOV THREFER 21T\, FiBh, JEBk BEEZEB 2 e Lz,
EWEMO—EIE, v RIRE 2TV, IREFTEITER O BMRE R ORI KRR A B 5% 2 T E
Lic, TSN 8OV ARY = — (REABEEIAKICOW TR, REFE, 2Y=EREEO
FEARM BRI 2 IS L 72,

(1) HEBEM ORI
D ELTEHICEITS SIS AR v —DE

AZHFY . KATTABLOKEET N U LENSRDT VT VIEEMEID SIALeY A 7R
U~—%fE, FiR17C, A= MO KR NS~ F I3 —2HW T4 MRS L TRIEL =,
@ NB HAEFTILBEE EIRKDEAE

AT OFNETHERIPES DB A 3 LT,
FIE L : KEARZE T RIFH—THREELRNS, AL A 71INB AR Y ~—800HC %, MY (7
IXNBZ LA, NB 7 n—%prE&IRIN L, NS 725 £ TRdT 5,
FIE2 :NB Y=o MEFIEERML., MDA 72D £ THRET L,
FhE 3 : R—2AFHIRERHRE LN D, AEAYA 7 IENB 7T L— D —%, EEX AT IINB 7u—%
AT E RN LAY 10 43RBT 5,
FIE 4 : MERLL 72 E TRk A 7 ) — 20 IR AR 500ml ) A —ICRET D,
FIES : Bk ) 7 —% 40°CIZERE LI HIRAEICH LEMEE LER Y 2tk S8 5,
FIE 6 : PEfE L 72 [EJE 4y & 50mm ¢ X 20mm O~ F{EICRET 5,
FIE 7 MREEEHIIN 2, 110°C, 200°C, 300°C CIE&EIZ/2 5 F CTHale L 7= ilkt 2B+ %,

AE L T2 — R YK DOFLRAL A 2 2 3. 2-2 12T,

#3.2-2  ~_— ZRYRKDOEAKAAK

‘ Fid & (g)
P HHgH AT LR e
VISTEVN 700 700
NB 7K U = —800HC 4.9 -
NB 7 LA - 28
NB 7 =A k 2800 2800
NB 72— - 0.35

AR B 72 O LU T O IR CRER A Z 3 E L 7=,
FlE 1 : KEKETRIFY—TCTHEEE LN, AEX A 7IINB AR Y ~—800HC %, MHEHE» 1 7

48 - 64 -



JAEA-Review 2019-037

IINBZ LA, NB7n—%fE&IRINL, v~ a5 E ThitT 5,

FIE2 :NBU =A FEFIEERBRML, v~ a2 5 E THRILLIET S,

FIE3 : 2 AfR, N—AWMEZHFRL RN O, AL A TIINB 7 L—I—%, EH X A 7IINB 7
0 — ZPrE BRI UK 5 o i 5,

AR L7 B e K DR EARAL 2 3 3. 2-3 12”7,

#3.2-3  LREALEIEK DR A HLK

" Bl & ()

M s A~ piiZ s P
N— APk E 1700 1700
NB 7 L—h— 0. 095 -

NB 7 & — - 0. 843

(3) #HEHM FrETE

OPFRY 7 —HERTERER (JAEA & Di7E)

1) HERBEM

FREOME TERREAIE L, RGO AR Y ~—OINHBEREOENC X 2 E LR A e 5 =
EERHEME L THER L,
2) AREREM

KT BV DL EKTT A% 24 FEETHER L, KT T 2AOHREEZ W HRISRIEZED D,
ZOBAZ DAV CERETISEB L, WEAORRITH T D, WETDHEMLHEEREEE
3. 24T T, Fio, UARY ~—OMEIE 3.85i0, ¢ 1A1,0; 1 INa0 : 13H0 & 725 K 5 ICFH%E
L7z,

*3.2-4 REERERBRO ST
fR - REROIEER

K[/ ER REDEREHC=HICS— FTES
KADEGRERHC/=HIC— FTES

s BIFIDOYHKRY~—

= o PRSI -
&H/50°C B o — & — N 2B AR REFEDHEIL
KR/ KR TOFR) v —%RLIAD o FABOFEABEICL KEZARUT—H
Sereenn N AR v —FEBE RIoBWESEY
© KPTIHRY T —%HE LAD = Y TIE2OREL
7K/ /50°C TP NZCEEE R FRDIBiE R H (2E l_,/;:o ;

3) HBBRRALUER

BRI OV TRAMER S A JE LR A 3. 2-1 12T, [/ KFPELLDEMIZBNT
b EEH OIREDE & BEULSOG S FEF IR dETeH [ & 722 0 | 2 BRI CHIE A A (100Pa s
PLE) E7pote, Flo, |R/B0CELLDEMETH K COEILA R MER & 72572, GPIEBiK
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=

MEABOSIZ L0 B LT 225, £DOKD GP O TITERT K EARE o7& BERA BN D,

AT, [RT/ KR ELLDRMETY 6 REfij#LIC IWaSuT&mITEﬁm@ﬁ%%%ﬁé
TENTET,

Viscosity of Geopolymer after mixing

~&-Air-Amb. Air-50°C —e-Water-Amb. Water-50°C
7.00

6.00

u
o
S

w

8

¢
<

Viscosity[Pa S]
D
o
o
D

1.00

|
1

0.00

Time[h]

X]3.2-1 VAR~ —DOFFKMITI T 2 RECREOR E RS 5

@ SIALeD AR 1) 7 — DA ETi

DB K

SIALeY AR Y = —IZOWNWT, MEREBLORT 7 70— BRICE % 70 —HHIE &7V,
Fs i LI OJREN R EHEEIZE T D,
)HABRIBEEB L UVEH

ARERTEH L OWIEEH, WEEEIC YN TO—~EE# 3. 2-5 [TRT,

#3.2-5 SIALeY AR Y ~—DORBREH L OVHEEH . ek

REBEA WETE H (A i @q%
b R B R ¥EEE[Pa s] RB-85H
(CRPEPEEAEEY)
AT 77 RRR 7 v —{i[cn] EAX LT 0 —RER

3) AERIER
ARBRE SR A 3K 3. 2-6 1§, JAEA BUEAS & PLle U T ARRYEM OREEE 1T —RADI & < o KEEEIS
TRk b e HE <20 REER L & bIZT7 n—EbBED L,
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#3.2-6 SIALe AR U ~—DkEE ., 7 o —{EillE b5

WS W E R L 7 a—{H
[Pa s] [em]

0 FRFfH 21. 36 28. 1

1 FRefH 28. 72 26.7

2 IRFfH] 36. 76 26.3

3 WRE[H e 56. 48 25.3

(5RiR)

4 FFH 75.92 23. 8

5 IRF[H] 183.2 23.1

6 P 262. 8 22.0

@ TARYT—(P) HLVEEREIRK HW) 07 > < RIS EER

1) HEREM

CHARY v —B IO EIEK, I DICEOLBMIZONT, BEHNT X D T AR 2
B, BB 7V B0 H UIRe & R RIS L 72 RS X OVFIEIZ DWW TR 5,
2) HBEREH

a)iBt  (R&EE 1 ¢50mmX & S 20mm (X 3.2-2) )

A DIZDATE T T AT T ARNIZEHASII TV, S EIRERBRZ 1T 2kt o —E
3% 3.2-TIZRT,

b) PRSI : BRG] & EEOEEAK 3. 2-3, 41277,

o) RS & - 5 —FIH (FEH5) © 1. 15MGy

%58 (FEfhsr) : 0. 35MGy

% 3.2-2 BB X 3.2-3 PR EAENEX X 3.2-4 MREBFOEER

- 67 - 51



JAEA-Review 2019-037

#3.2-7 BERBROME &

GP-P 1,8 Gas, TC 7 7L v
GP-P-D 2,9 Gas (Y LB)EZRICL D HREESDEL 500°CEZ 1
GP-P-W80 3 Gas, TC (EXY HLAR)FARECORI #8E KA CE1L
GP-P-W80-D 4 Gas (H Y LB)ERICE D HARESDEL 500°CEZ /%
GP-Pd 5,10 Gas, TC (BRY B L#)PAASHNIC & 2 K EINHIZNER 3wt %70
HMW-0-D 6 Gas (AR LB)EZRICL D HREEEDEL A4 T110°CEZ 1R
HMW-M-D 7 Gas (BRY H LB)EIRICLZHRAFEEEDEY [P T110°CEZ )&
(AR Y H L AR)ERDEWICL S .
HWM-O 11, 12 Gas B N ) Ko % STERE
HMW-M 13,14  Gas, TC (YL F)ER DB - & B KpEEGEE

HNAFES & BMEEEDEAL

GP: AR ~—, P: {72, D: NEAEHE  W80: 80°C/KHCERL, Pd: Pd ¥y RN
HMW: JERETRUEEYRK, O AHGRUSINAL M: EMCRIRINAI,  Gas: HA5HT, TC: BMZE=RHIE

DHBHBERELLUERE

HAGHTIE, BRBROT VT VNOKKEERIL, TAZa~ 7T 7 CTKHE, RE, EF0
ADRAEBRZEBHBTHE L, MEA2K 3.2-5 12, T AKEBOREEDOLR LT EZ X
3.2-6 [Z/RT,

M

The ration of gas mH,m N, =0,

100
90
80
70
60
50
40
30
20
10

Volume Ratio[%]

3.2-5  PREME H ARE BTG SR
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The ratio of H, gas = H,
4
|—|3
&
]
e 2
[+4]
£
=]
©
B I\ |\
0 — m B I
PO DO D@D ®
\} XS §& S §k N 5& R Qh
KA AN A AR S R o A S R\
GQ & ‘2‘(;2' &

X 3.2-6 PREZKE N AEERFR

KRR CTIIARFT TR LIV AR) v —, [P TERLZVARY ~— KoeatibEilE
TR REBHN T & 0 KFRAEBN S VMER L e o7z, VAR Y ~—ZFEETICHTIAD b
7B K, BRI EJEKIZ TR ThH D37 A MRLF-REICFE LIRS0 b ENE IS5
FRIZE D IKEDRREEL TWD EBZXDBND, TIENOREHIFEE TR A2 I 2 7230 Tl K5y
DAEFNZ L0 KB EENMEE T 2N Ao, £z, VA RY ~—IC Pd HRZMz 7=
BHZ DWW TIE, AKEFRAEITHRHIRE (0. 01%) LA T L AKFERAEOMENZ K E egh L E R LT,
GP-P-W80 (2D Tid, B DOEIG DMK B M R OaFE TR HE SN2 L TRIND A,
ZDORIGEA I =X BZONWTEEIRIAT D LER D D,

BVRESRMEIL ASTM E1530 (CHEHL L 7= IR BN R HE CTERR L, TA A AL R Y 418 DTC-
300 BAMEM L CEIECTHIE L, ZOMEK, RBBFNOVARY ~— Pd RIS AR ~—
B LOWBAEEAKOBYRERIL, Z L 0.562,0.463,0.691W/mK, #—4IH CHRE L= 4
RY~—, MEBGZRES AR ~—BLO Pd BHRIMTARY v~ —OBYRER L, 0.322,
0.260, 0. 345 W/mK &IRVMEZ /R LTz, F2BRIC X - TEVAERIXR T 2B m a2 xR Lz,

ZORERINS REAEM 2 AT 2551203, BEMEREOBLE D, MEIOBMREEE b
FHTRET DN, ELEE T T 20, HEIWVIIMAIV AT LEHT-ITHBET S0, WTIhno
FEZRIRTOILEN DD LB ZBND,

4) SRR ERKD LM EEAER
a) BY

TLRET R K D AR/ B R TRINA DI NT & B F R RS R O ph R 26 8h 2403 4 5,
LUFICEIM o B9 % 759,

- BERGAD  SFPNICH) 2R o TR T D e OIS E AR E A R D
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CRREEM AT B R R ILME BT D70, BEREAI A E LB A E 5

- BRI - PRSI OMC, AR 1B R

- BERECRTRINAD « BERERNT A R A b BRI E R U R Na
b) FRBR S

AHER/ SR L UICHR A 2R E - EIRAKZ Y Y U —IC AN, WEEM 202 T 5 o
LUz, B, V) A —KE» LA E TORESZHE Lz, R AREZ B Uih - HE
MIZBHAARERT L L, MBS 1. 3. 5, 7. 24 omMEs S 42HE L CihkEs ko7 (2
3.2-7T TULREFE=h, / heX100), F7z, REEEID 5B AHERFEHNT 497 [Gy/h], MR O R

X 504 [Gy/h] TH o7,

[ 3. 2-7 Rk =R E A A X

c) HBRHERSLUBER

RFRMKAFIC L D TERE R D2 b & X 3. 2-8 12, MR EKAFIC K 2k EROEME K 3.2-9 1277,
AHERIIMANTIRINC L 0 IEBER R E o772, #EFIOL LD U < 1T OIEHELNE 2 5
b, Flo, HW-0 OFERNS, JET ALSNO T ADRLE LR TE D, KRN, T
PRI ER BT T CORBCRISMANS X 2 IR ORBITH LW B2 oD, —F., EECSRIIMA
(LIRS R DS N TR SR o 1272, 1 B ORI RIS HFAE ST, R TRINH %
WM L LCRHT 2 Z LT TH D Z N o Tz,

Sedimentation Ratio as Time Pass

80
A
_ 70 A [ ]
X A
o 60 A
s s
s
= 40
=
¢ s
g 30 A @ M(Irradiated)
'E 20 e A o M(No Irradiated)
i 10 | & A O(Irradiated)
A A O(No Irradiated)
o0&

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Timel[h]

X 3.2-8 FEMEMEAFIC L DILRERE(
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Sedimentation Ratio as Dose
80

70 A °
60
50 A
40
30
20

Sedimentation Ratio[%)]

[ X J

® M(Irradiated)
A O(No Irradiated)

10
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HICHATHUARY v —hi T, SWmmBd LSV NBlEIN-, 2o X5 RUkick-
THAT DR ORI LORICE T 2 WITUIBREOBRESC ML 72X b D B2 BRD,
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WRELT 7 ) 2 EALHTEM OTRENRE 2 RIS D HEBLE T L O 2 A - = E LT,

ETo, BTITBRFE L7 IRV VR 2 3 — B X DR R 2 VT, U8 O T B O
SRR LB R 2TV REAHEM 28 T 2 B 7 L 2 BT 2 2D ORIl 21T - 7=,
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RELT 7 ) BECBEM OB D 1| D THH VAR ~—ZHT 5 EFE1I-3]ZA L, U4
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