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Synthetic Rock Technique using HIP for Immobilizing lodine
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Todine filters expended after nuclear fuel reprocessing contain radioactive iodine (I-129), almost all of
which exists as silver iodide (Agl). The synthetic rock technique is a solidification treatment using a
hot isostatic press (HIP), in which the alumina adsorbent base material is synthesized to form a dense
solidified material (synthetic rock). The I-129 is physically confined in the alumina matrix in the form of
Agl. Thus, it is necessary to understand the matrix and Agl dissolution behavior in order to evaluate
the iodine release behavior. We therefore derived the empirical equations for the rate of dissolution of
the matrix as a function of the temperature and pH, and of Agl as a function of the concentration of
HS-, and these equations were used to evaluate the behavior of iodine release from the synthetic rock.
On the basis of these results, the synthetic rock technique was recognized to have a sufficient capacity

for iodine retention as a method of iodine solidification.
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Fig. 1 Treatment flow of synthetic rock technique
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Table 1 Test condition of synthetic rock

Item Decided parameter
Pre-treatment | Evaporation (C) 450
Temperature (°C) 1,200
Treatment
(Solidification) Pressure (MPa) 175
Time (h) 3
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Fig. 2 HIP capsule after HIP treatment (Diameter: 50mm)
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Fig. 3 EPMA mapping of horizontal section of synthetic rock
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Fig. 4 SEM observation result of cross section of synthetic rock
(Black: a-Al,0O; (Corundum), White: Agl or Ag)

xR 2 G BELROY R 2 PR
Table 2 Physical properties of synthetic rock

Item Properties

Real density (g/cm3) 4.310.12

Unconfined compression strength (N/em?2) (1.1£0.5)%105

Porosity (%) 10~15
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Table 3 Test conditions for matrix solubility

Material Ground product of synthetic rock

Particle size (mm) 1.18~2.00, 0.6~0.3, 0.3~0.15

Solid/Liquid ratio (g/dm?) 10 (2.5 g/0.25 dm?)
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Fig. 5 Results of matrix solubility tests

R=D #7844l 5/ Vol. 64 No. 1 (Apr. 2014) 91



BeHEshLEICHE LT, i (HS) BEZ /I
A =7 LT LERRBR AT o720 TOMER, Aglidhindt
(HS™) BN U CHMEES I E 2 2 &0 000,
DT o RS HEERASE I Szt

Ryg=hys *Cus_, kys- =1.0x107*(dm’/cm”/d) at 25C
Z I T, Ry AglAMEREE (mol/cm’/d), hys- @ M
EB, Cus- t HS— 1% (mol/dm®).

3. BAEMLED 5 O & 5 FHHEEFFE

AOAFLEPSD X I EB LY N v 7 AW TH
5AIDRERE 2B M BHOLRZ HWE LT, EWE
e £ L7z B LT, <MY v 7 AER
BT BpHE /ST A — % & LTiTo 720

SERT I, RIERLEE LT, ERL 23BN 2 S
O—7KRy 7 ANICHA L, FEALARZER O A gl
& LT3 %10’ mol/dm’*®HifbF+ b ) 7 2 (Na,S) &
THRFT RS (205) % 5 ATV, IR FA %
HL7-AglZ k& Lz 20, Ry 7avL v (PP)
PABRARCRIEGABA 2200 T, L TERNT
BEEL720 B, <~ M) v 7 ZAOBRIES TRIBIZ X
DOH SE#E SN, pHAMK T T4 Z &3 FHM S N5,
DD, YUY T EICpHEME L, KT A AR
SNHAICIE, pHIEA 23N % 2 & CTHiE OpH
O L E L7, 22T, pHIDRKERIZB W T,
Na,SEH ZEK 3 % L pHIIREE & % 5 7-%, HClZH
WCpHHE 21T o720 T 72, pHI2HIZ B W CidpHii %
# & L TNaOHZ HW 726

AlBLOTOREENOREEZR 7 ITRT. ARES
FOTEERE —ZOMICHEL TWA I L5 0 b, %
7z, ALEREED THEEE D pHICHEBZ 21 T 5b 2 LA%h
Do FITRLIZEDIC, = MY v 7 AWMEHEEE ZpHD
MEBCTHY, AghAMIZHS REOMKL 222 L%
PoTWwb, TNLOMERNS, AAELAI LD XS
FoWmME, < ) v 7 ADBMRIZIVEZ SsTWS &
EZz bz,

22T, 8D XI) ik EEE L TEILA (A X
$024x026m) Fy %A L 720 LA FHIZ T
KICX o TEMLEING, WEITH TR OAERE L4
MLTWBEMEESNSEY 25, 2 TRARTFMICHE
YUDKDPRALTLSEEZD, 20L&, FELKRE
o EZETOREERT L00E, ILEHEEOZ 2 )12
HOWTHE L, Thbb, WTFAPFELKROES %2
WX BEEM AL, T AKRE#EELF(m/s) &35 &,
t=026/F& 7%, ZOMIZ, AlA F ¥ HFEALA I H
SILHL ) B WiEEE EEREREDmM/S) LT 5L,
L=yDi\Z7% %, WTAREEF=10"m/s" & L, Rk
RO Y b F A4 NEPOWEEREE1I0 "mYs" &
T5E, EioBBEIr5L=01mA 5N 5, Z 2T,
X 8 127K L7z EALARFE B 0 £ 3 % K o #HIsiE, 1L
RE PR 2> & B0 16mZ N 2 72 HPH L Z X 5, 2 OWr
MREAZ G T % £20x107 ' (=7 x (012+016)* — 7
X012 m’E % bo ZOEETREFIROWHAEA D5,
HTF KR ZOWH % BB T AMEEZFIHTAIENTE

1x1072

11078 7
)

I concentration (mol/dm?)

1x1074 ¥ ApH8, xpH10, CIpH11, OpH12.5
1x10° ' ‘ ‘ ' '
0 100 200 300 400 500 600
Time (day)
1x1073 ¢ ApH8, xpH10, CpH11, OpH12.5

1x10}

1x1079 ¢

Al concentration (mol/dm?3)

100 200 300 400 500 600
Time (day)
7 R R

Fig. 7 Results of immersion tests
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Fig. 8 Conceptual diagram for lifetime evaluation of synthetic rock
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