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Vitrification Experiment on High-level
Liquid Waste (HLEW)

— Vitrifying of HLLW generated from Operation
Testing Laboratory (OTL) in Tokai Reprocessing
Plant, 1st, 2nd, and 3rd Run —

Hidechiyo KASHIHARA
Misato HORIE
Motonobu KARINO
Kazuo YAMADA

Akira SAKAI

Abstract

To make sure that the vitrification process and equipments of the
Chemical Processing Facility (CPF) are of good performance, and to get
basic knowledge about the behavior of off-gas during the melting
operation, we carried out three runs of vitrification experiment
increasing the radiocactivity of spiced HLLW by stages as 3 Ci, 100 Ci
and 200 Ci.

The HLLW we treated was generated from Operation Testing Laboratory
(OTL) in Tokai Reprocessing Plant.

The results obtained are summarized as follows.

(1) The most part of the vitrification process and equipments are
of good performance, and we succeeded in confining vitrified
products in the three canisters.

(2) The very fine dust flowed into off-gas stream during the
melting operation could be trapped by HEPA filters installed
in the off-gas treatment system. According to the result of
different pressure measurement and gamma spectrometry analysis
of HEPA filter elements, we obtained qualitative knowledge

about the behavior of off-gas during the melting operation.
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L4MPT 148 x 10! 119 x 10! - 8.3 69
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Sr 7.18e—4 5r0 758e~2 89%e—1
Y 38le—4 344e—14 Y0 389e—2 55le—1
Zr 283e—3 : ZrQ, 3b5e—1 437e—10
Nb 219e¢~8 Nb.Os 291e—6
© Mo 25%9e—3 6.77e— 4 MoQ; 986e—2 547e¢ -0
Tc 634e—4 Tc:0; 980e—2
Ru 158e—3 RuQ; 212e—1 223e—-0
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Pd 945e—4 262e—4 PdO 319e—2 106e—0
Ag 463e—5 Ag:0 542e—3
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In 905e—7 I .0 1ile—4
Sn 293e—-5 Sn0: 452 e— 3
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I l4d4e—7
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Ba 82%2e—4 BaQ 1.26e—1 1.49e—-0
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Er 951e—9 Brz: Os 182e—86
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sub—total 626e—1
total 304e—0 607e —1
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Table 4 BE % H £ F B
g1 v w27V R
) woH #E 3 Ci 100 Ci 200 Ci
OTLEEHE

w = 35 005 ¢ 145 2 29 2

7 WA & 3 SW—7 SW—1 SW—8
MR 7w & 14 2 14 2 7 )
Na 217 g 217 g 217 g

HERR® CPs 2068 g 2071 g 2074 g
B & 5%, 43 FPs 4334 g 4366 g 4398 g
ACTINIDES 003 g 081 g 182 g

BB EER) | A& it 8572 g 8615 g 8660 g
OTL g B m 002 % 051 % 102 %

__2 — s

5527 Y b & 2 FG—2D FG—2D FG-2D
E- B 22 kg 22 kg 22 kg
FHEEBKRSHR 28 % 281 % 282 %

Table 5 HF AEULREREBTRRAr ¥V a—

B2 L B g 1 5 v = 5 v s 3 3 v
. L g S 57. 12. 13 S 58 3. 14 S 58 6. 2
Be W - B ~ 12, 14 ~ 3 15 ~ 3
ANE—HIR R S 57. 12. 15 S 58. 3. 18 S 58. 6. 6
i;éj\%l"’ S 57. 12. 16 S 58, 3. 17 S 58. 6. 6
f;éiﬁz” $ 57. 12. 21 S 58. 3. 22 S 58. 6. 9
i T S 57. 12. 23 S 58. 3. 24 S 58 6. 11
B BT S 57. 12. 28 S 58 3. 31 S 58. 6. 16
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Table 6 45 xfE{k+hw b HABRIEHE

o RERI/A—7

[ =]

@&, 25v)
5 ( )
x (337
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i
' &1, 259
¥ g
* E
3h
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E (G335)
2 » )
i B*(EL, 23>)
B R

B A

= D
MoY OH W X M
|

H
B

_I_.

A
o

B oR W E & X o ot
- H F @ 3 B ¥ om 3
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o Shrwv-—7
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Pt
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Table 7 HLLW o & % &

' 1 7 v ® 2 3 v ® 3 3 v
- VPF—21004 —2109
p—————— — EJ—-2105 EJ-2

( ————————— ~
()
%g VE-2201

VE—-2101

VE—2201

VE-2101 - VE—-2102

VPPF-21003
VPF-21054 |

VE—2104 VE-2101

VE-2102

@ BEE (VE-2101) &b, Fa—T78Y7
T, $90.05L0D BEHARS | L, #1 PAIK i
60

@ RKFMCT, BREREIET 5.

® Fa—7I3RYTORSIMFa—T7 % FilH
BaEKE (VE—2201) fI~BAT 5,

@ Fa-7 78y FENEERS SEEIREDE
B (VE-2201) ~EAT 3,

(e i A 2) '

@ VE-2101 &b, F2—7FH/7ICT, #1458
DOE#KERIIL, RY)UVARKET S,

® KRICT, BELitRT 5.

® Fa—75RYTORSMIF 2~ 7% MR
s (VE-2102) MI~NFEAT 3,

@ Fa—TFRVFEHOERSY, BEEVE -
S 2102 NEAT B0

® zv=7% (E]-2102) %iEB &+, Bol
& VE—2201 T 3,

@ VPF—21072F8,VPF—21073B &L, EJ—
2101 > {Eh &%, VE—2101 OBEEi#l% VE—
2102 ~Hi%T B,

@ VPF—21054 B3, VPF—21036 BA& L, BZE K
v (PV—2101) T 7F+»3(VE—-2104)
AHBE7Ze8| & L, VE—2102 OE#AEHEHL,
VE—2102 ic BB 2 Beili & 298 2 BT %,

® VPF—21003 B8, VPF—21004 & L,EJ—-
2105 A-{F B X &, VE—2104 A D& %, VE—
2101 ~KE 95,

@ EJ—2102 2{Fgh& 4, FHEEDOVE-2102
MEE# %, VE— 2201 ~#% 9 3,

98—g8—-1¥8NZ ONd
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Table 8 HLLWE M@ ET
g1 5 v g2 5 v £33 v
B o # 3 Ci 100Ci 200Ci
o2—F - — -
R &A%z) Slvz.o 7 S1?0 7 i\g :
N e i
SWHHE T 1 v Bk (2) 1.0 1.0 1.0
B A HNO() - — 1.1 (3N)
Table 9 [BiHEBHESRHER ORE—E
B A1 ®/1 5 v g2 35 v w35 v
% HLLW (OTLEE®) £,/ Ci -(H%gh%/ﬁéi&mﬂ) 1.45_/100 29,200
IR N Y 140 St
Remiinid i g 2 16— 187 226—25.3 159-+189
Bt | BARSBEEREE | g ot | 119103 111103 1.12->1.04
| BNEmEEE | C 90~92 90~92 90~92
T | BREARES [mmAg| MAX VA YA% 50
| BBUtBEE |2 hr 10 1.0~11 11
R4 B R ) 4.6 4.6 4.6
HoihH e v ek B ) 18796 25.3—91 189—92
DI EEERE | g /al | 1.03—1.12 1.03—1.14 1.04—1.065
i BRSEMEEEE | C 94~95 92~095 95
| BMERHES mmag | MAX, MAL 30 YA 5o
Ti® # K| g/ 2.0 28 2.05
By & o M or 73 145 85
BEWE ok BB ) 6.5 125 80
BWkEIRE | % 71 77 82
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Table 10 %37 MR FHER

Bt 7§ B BH B AR 86.7 mol
B i % W B R 131 mol
i W g 849 %
Table 11 BA - EARBREGRUER
Bifr| H1 37 v w27V ¥ 37V
e W OB O K | 2 4.3 43 4.8
? 79w b | ke 112 1.07 1.057
A RER
| IRE 7k 2 1.12 1.07 1.057
% ® BE & K | e 0.5 0.5 0.5
NIElE OB OB OB | nr 22 22 19
5 ® % B K |°C| 100~600 100~600 | 100~600
EEEEEB | 5.0 6.0 6.5
‘_ﬁé} BEEE /R [Chr| 90010 900~925,1.0 | 900~910,720
B 5 B R # E [Chr 27 217 35
Be B B W om | 2 3.8 3.4 2.5
;‘ 7Yy k| ke 112 1.13 1.057
)| AT RIEH
52 7K [ 1.12 1.13 1.057
f € B i Ko oe 0.5 1.0%+ 0.5 1.0%+ 0.5
SlEE R OB OB | hr 22 22 30.5
;% # % B E |C| 100~600 100~600 100~600
| E #& B RE | hr 7.5 105 10.5
fg IRNE R RS |"Chr| 1200~1250,25 |1150~1200,730 |1150~1230,72.0
. F B R & E Ch 27 27 35
w O OFT & M min 13 11 11
| BHEFRBEE | C 550 550 550
Bl o#® W B E [Ch 4~5 4~5. 4~5

— 16—

+ VE— 2201 Z#&7K
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Table 12 A7 ZFEH7 Y » bR

7Yy ba~K% : FG-2D

Si0, 604 wt%
B: O, 20.3
Al;0; 496
Li.0; 443
Na: O 1.28

K: 0 279
Ca0 2.85
Zn0 3.04

Table 13 #7A M T & &

g1 35 v g2 35 v £33 v

WMT B, Z i 0 o o
7 (B 820 °C 820 C 840 °C
A = 13 min 11 min 11 min
e 2666 ke 2572 ke 2510 kg

—17 =
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Table 14 A% — 7 7 H R BRI E
i B il P 70w b B WM K
- ] k 4 B BE X B I 3
X 3 * 1 (VE—2204) %2
w1y F 43 £ 162 ¢ 4.5 ¢ 760 %
B15v
g2y F 38 ¢ 1.62 ¢ 48 ¢ 886 %
1Ny F 43 2 1.57 & 48 & 818 %
gTI5 v
oty F| 3441048 163 & 4.4 2 730 %
By F 48 4 155714 4.9 ¢ 770 %
B35V
2Ny F| 25+1.0 2 1.557 ¢ 3.9 ¢ 771 %
¥1 BNEEEEEEE+L 7Y o MER T [ VEBEKER

* 2

ek Y &

IRHEBMER 7 ) v kO R
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