FHTaR L REST 7" VIR D H LAIZ[T 7 273 )~ — DB f FTEEME - B S 5 )

ET IJVRYH LICAET
UHR) T —OERATEEIZET SHR

Study on application of geopolymer to the retrieval of the fuel debris
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Abstract

In this study, an alternative method to retrieve fuel debris and MCCI (Molten Core Concrete Interaction)
products in Fukushima Daiichi Nuclear Power Plants is proposed, where geopolymer is used for semi-
stabilization of fuel debris. In order to implement this method, the fluidity and the setting time of geopolymer
are regarded as one of the important issues. Thus, for investigating and evaluating those properties, slump
flow experiments, funnel experiments and viscosity measurements have been performed. The results show
that even in hot temperature or in water, geopolymer SIAL® can perform enough workability in each process
of its application such as transportability, spreading ability and solidification ability. The results also indicate
that the viscosity is sensitive to the raw material of the products, but after some additional experiments, it
was found that the setting time could be controlled by adding only a few amount of water.
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Fig. 1 Fuel Debris Retrieval Stabilized by Geopo!ymer
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Fig.2 V Shape Funnel Test
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Fig.3 Slump Flow Test (under water condition)
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Fig.4 Results of Viscosity
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Fig.5 Result of Funnel Tests
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Fig.6 Results of Slump Flow Tests

REREICEHT5 &, [PRET CIIREREN
R0°CDBADAT 77 o —HIIREIEE 25COBEA &
HARTURS L BpoTe, ZOMME, AR ~—0OB LT
DB RACHEKET D EB LN, TRbh, A hay
27 U — MAKGT% B B OREICEY) IAH TR HESE L
TV DIZR LT, VARY =3B E S L -
TBEDCEFREG DK FE B Ueh bl 2,
FIRBEORE T CIL. kS FEETZ & TElh
PefitR L Lo SIAL®IZ—EDTREMEIMET-ARIBIZE
{EDSHEIT L O DT L, SOCIREORIREREE T Tl
IR TFDFARE NS AER L LU SN 238EER ER
T BT, ZIUTHBI L C SIAL®DS BRI HREME R R0,
ARG T T O~ EDORCER ST EZ D, D
BRI Ch R S,

TN T, RBBRIED T A—FICERT 5 &, 2FRI7R
e U OKPBE T TORAT 77 a—{ENK B
TCORERLY bRE L ol, ZOERNL, BEBOKS
FAZ L DBKAEEIEOE, KEIC & 2 iREhORER
MBI LT HROENE, BN X DR & OB OB
P ERERE LTEZ LIS, 12721, SOCKPERET
DAT 77 a—EL, FRKFBRRETOML D b/hS




B2 Vol 17, No.2 (2018)

PRfERR Uiz, iU, BEOBUK) imE S B EEDS
REDHDRZBIZHAATREWED EE L DD, FRC
SIAL® B | HiR##1% 4 R E0E L TR 0 BRTK A
TEREECa— TR LAEN D720, BMRAEIC LA BK
HEEBUSAIE S, TRENDBIE~DFENR L ¥ KEL
Tpofc LHERI &N B,

KPR OYK A 80°CEREE TaliRi& 1361 T 5 SIAL® B D[FE
b ORET % Fig1 W9, ERPTHERET. ARIVK
FERE T CORBRBOERTHD, ZORNE 80°CKH
B TRBME O SIAL®IFEBREIC o CND Z &b
b, ZOBEHEE LT, 2400 LIAA T B RFICEE
WCEREDIEE > TR Y, a— B & E B Thiv-E
TIIBRIZ SIAL®DRERSAE L L7 FTREMEAYE 2 B,

&

(b) Tested in 80°C water

(a) Testedin80°C air
Fig.7 Geopolymer Solidified in High Temperature
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Table 1 Specification of Beads
Bead Mater ial Diameter | Density | Addition
eads ateria
(] [g/cm] | [wt. %]
Stainless
Beads-S 0.14 7.93 10
Steel
Beads-L Lead 4 11.35 10

Table 2 Condition of Slump Flow Tests

Retarding
No. time HOO: tor Beads
hi [°C]

Ex-0 0 20 N/A
Ex-1 N/A
Ex-1S 1 20 Beads-S
Ex-1L Beads-L
Ex-2 N/A
Ex-2S 20 Beads—S
Ex-2L 2 Beads-L
Ex-2’ 50 N/A
Ex-2" 80 N/A
Ex-3 3 20 N/A
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Fig. 8 Results of the Second Viscosity Measurement
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Table 3 Standard Deviation of Slump Flow Tests

Standard
fst 2™ Average o

Deviation
Ex-2 25.2 , 21.0 26. 1 0.9
Ex-2’ 23.7 23.3 23.5 0.2
Ex-2" 22.5 22.7 22.6 0.1
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Fig. 11 Results of Slump Flow Tests with Beads
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Table 4 Category of Funnel Test Results

L V-funnel
Class Characteristics o
time ins
VF1 Capability of self-levelling t<8
Sensitivity to delays between
VF2 ) ) 9<t<25
successive |ifts
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Table 5 Test Results of Water added Geopolymer

Retarding Time | Floor Temp Siump Flow Value
[hr] [°C] [cm]
0 20 35.8
1 20 3.1
2 20 32.5
2 80 24.5
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Tested in 95°C water (b) Tested in 300°C aur
Fig. 14 Geopolymer solidified in High Temperature
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