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HIP Rock Solidification Technology for Radioactive lodine Contaminated Waste
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To reduce the rate of radioactive explosion from radioactive iodine contaminated waste, a HIP (Hot Isostatic
Pressing) solidification method has been developed for iodine filter (silver silica gel) waste. In solidified
waste manufactured at 7500 (treatment temperature), 100MPa (treatment pressure) using HIP treatment,
the base material is transformed from silica gel to high density and high compression strength quartz. In the
simulated test, a standardized leaching rate of | and Si was about 10”7 to 10" ®g/cm®/day, respectively, was

achieved with HIP“ rock” solidified waste in groundwater.
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Fig. 1 Principle of HIP method *”
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Fig. 2 Overview of HIP equipment
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Fig. 3 Rock solidified treatment flow by HIP method "
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Item Content
Table 1 Specification and chemical composition of Carrier Silica-gel
simulated iodine filter waste (After saturated Composition Sio,
adsorption with iodine)**" Holding method of Ag Adhesion by adsorption
Active composition AgNO,
Adhesion rate of Ag 12wt%
Density 0.7 Mg/m®
Shape Bead
Grain size @ 10 2mm
Special surface area 60m’/g
Adsorption water 0 4wtO

O Chemical composition

Element Concentration (wt(J )

O

124

Ag

105

Sio,

76.4

ALO,

0.3

CaO

0.1

MgO

0.2

K,0

0.1

Total

100.0
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Table 2 Test condition of HIP solidified treatment **”
Item Estimated parameter Decided parameter
Evaporation O 480 480
- O 40
Pre-treatment
Grinding s O 250 O 250
grade -
non-grind
450
Treatment 600
temperature . 750 750
Treatment 1050
(Solidification) Treatment MPa 100 100
pressure 200
Treatment time h % 018

U Treatment time is decided by the size of solidified waste.
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Fig. 4 Overview of HIP capsule after HIP treatment
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Fig. 5 Photograph of horizontal section for HIP solidified waste' ™"
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Fig. 6 Comparison with the effect of grinding grain

size by EPMA element’s mapping of horizontal
section for HIP solidified waste *™*"
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Treatment temperature
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Fig. 7 Comparison with the effect of HIP treatment
temperature by SEM micrograph of horizontal
section for HIP solidified waste *™"
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Fig. 8 Comparison with the effect of HIP treatment

temperature by EPMA element’s mapping of
horizontal section for HIP solidified waste *™*"
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Table 3 Physical characteristic of rock” solidified waste by HIP *™*"
. Physical Ref.00 70
Item Unit characteristics O Granited
Density g/cm® 259 2.67
Water permeable coefficient (rate) cm/sec 010”® 10”7
Compression strength MPa 0 100 115
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Fig. 9 Outline of test equipment long-term leaching **”
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Table 4 Test condition of long-term leaching test **"

Item

Parameter

Sample size

20mmx 20mmx 20mm

Test solution

Simulative sea water saturated by cement material

pH

12

Test temperature

350

Reducing agent concentrationd

Na,S 0 3% 10”°M0O
Na,S,0, (1.25% 10"“M)

Solid/water rate 0.1cm"*
Oxygen concentration of gas phase 0,0 1ppm
Test period 300days
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Table 5 Main chemical composition of test solution **”

(Simulative sea water saturated by cement material)

Element Concentration (wt(l )
Na” 1.03
K" 0.04
ca™” 0.04
Mg 0.13
cl’ 1.92
so,* 0.27
HCO,” (CO,™) 0.01
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Fig.10 Result of leaching test (leached amount of | and Si)

300

1101130

R:D 000000 /Vol 53 No. 30 Dec. 20030

51



200

I og
11 F pH | Eh %
T s (3.0x 10°°M) | O | O g
10+ 5,02 (1.25¢ 10°*M) | ® | m o200 §
w

°r __,D'"D'---D-D"--D"’_D----D""E]D 400

0600
300

6] 100 200

Leaching timel (days)

011 0000000000000 EhO pHO®
Fig.11 Result of leaching test (Eh and pH in solution)

130

Agl0 AQ’0D00D0D00I"000000000000g
oo‘bsioo0000ooooon 10%%g/ecm’000
00000000000 000000DO000000On
oooo
OD00ONaSOD000000D0O0DDO0000OnO
Eh 0 0500mV.vs. NHEOpHO O 1200000000
000 AgIDD0000000D0D000D00000000
00100000 NaS,0,0 000000000000
000000000eoDOO0 10000 107° g/ecm*0 0
000000000060l 0OIDDOOOOOOoO
DOo0e0d 0000000 DOOOODOOOOODOO
000100 000000000000000200000
000D0000000000SiO000 NasS,0,000
0000000000010 Si0000000onooon
gooooogt ™y

000000000000 EhODODOS0000350mV. vs.

NHEOODODUOOOOOOpHD 120000000000

oooo® g
0000000000 NaSO S0 Na,S,0,0 S,0:" 0
00000000000000 EROOOOODDODOO
000 AglO0000O000D0 10000000000
ooo®o

0000 NaSOOOOO0ODODO0OO0OODOOO0OODOO
J0000m1o0ooooooog NyOg/em? 00
oooooo
000MAO0D MO0
N, O—x

O OAp, % T,
000A00OO0O0O0O0OO0OO0D0ODOgO
000AJO00000000O0000D00D0g0
000mO000000000O0D0OOg0
000sSO0000000000000O0em’d
0go0or000O0O0O0O0O0Oooo

000000300 00000000000010 35x
10"7g/cm’/00Si0 6.9x% 107%/cm/0 0000000
oooooo

3rO0O0O0OO0O0O00
OHPOOOOOOOOOOOOOOOOOOO0120
ooooag
0000000000000000000000000
0000000000000000000000000
0000000000000000400000000
OOOSEMOXRDOEPMAOOOTEMOOOODOOO
ooooooooooo
ONa,SOODOD0OD0O0D00D0D0D0300000000000
000000000000000000000
3ROIOSEMOOOOOODOO
ONa,SOODOD0OD0D0D00D0D0D0300000000000
0000000 SEMOO0O0DDD0D130000000
0000000000000 00O0O0o0oooooooon

Cross section

SEM
EPMA

 T1eEm |
TEM

[ micro.xrD |
micro-XRD

Surface

012 HPOOOOODOOOOOODOODOOO ™
Fig.12 Location and method of physical analysis for* Rock”
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Fig.13 Overview and SEM micrograph of
sample (After long-term leaching)™”
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