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Development of chemical decontamination method

for Old Waste Treatment Facility

S.Fukuda’, H.Kondo", T.Okubo"

Abstract

The Old Waste Treatment Facility of JOYO(Old JWTF), operation of which stopped in 1995, is
scheduled to be dismantled starting in 2010. In order to reduce worker’s radiation exposure, it is necessary to
reduce radiation dose rate of the main equipments by system chemical decontamination before dismantling,

In this research, the decontamination solutions were selected in view of reduction of consequential
waste amount and expense of treatment of decontamination waste. We evaluated decontamination factor
(DF) in test with contaminated samples (Hot test). Moreover we performed a conceptual design of the
decontamination system using the decontamination solution that obtained the highest DF in hot test.

The solution selected in hot test did not achieve the target DF to all equipments. For some equipment
more aggressive solutions, which dissolve contaminants and base metal, would be needed, however using
these solutions would tend to increase consequential waste amount and expense of treatment of
decontamination waste. Therefore, we evaluated the dissolution rate of these solutions for stainless steels in
test with non-contaminated samples (Cold test).

The main result of obtaining through the hot test and the cold test is shown below.

(1) By alternating immersions in sodium hydroxide solution and nitric acid, the highest DF was obtained.
(Maximum of DF= 10.7, 80°C).

(2) The decontamination system is composed of two decontamination solution tanks, a washing water tank,
a pump that supplies decontamination solutions and washing water, and filters for removing
contarinants.

(3) The test samples were immersed in various solutions (HNOy+HF, HCI, H,SO,) for 24 hours at room
temperature. As a result, it was confirmed that the dissolution rate of HNOs+HF is remarkably large

compared with other solutions (7.43 1 m/day).

* Waste Management Section, Irradiation Center, Oarai Engineering Center
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WSTEE R (Bg)* | [FHBE1N, 80°C 2.35E+04 | 2.08E+04 | 1.87E+04 1.76E+04 | 1.42E+04 1.09E+04 | 8.20E+03 | 7.91E+03

DF*2 GLER .10 1.1 1.3 1.3 1.7 2.2 2.9 30
WatRE R (B |RHER 1IN, 80°C 1.19E+04 | 1.36E+04 | 8.56E+03 8.05E+03 | 7.79E+03 7.68E+03 | 6.66E+03 | 5.69E+03

DFE*2 FER FiNo.13 0.9 1.4 1.5 15 1.5 18 2.1
WEtaE=(Bqg) " |TEERO.IN, 80°C 2.53E+04 | 2.50E+04 | 2.17E+04 1.77E+04 1.68E+04 | 1.68E+04 | 1.58E+04

DF*2 SER FrNo.6 1.0 1.2 14 15 15 1.6
KStaER(Bq)* ' [FHER0.IN, 80°C 1.21E+04 { 1.37E+04 | 1.23E+04 9.56E+03 9.24E+03 | 9.24E+03 | 9.55E+03

DF *2 SLE& FrNo.22-1 0.9 1.0 1.3 1.3 1.3 1.3
TstaeE(Be) ™ |AEES3N, 80°C 2.23E+04 | 2.15E+04 | 1.76E+04 1.44E+04 | 1.04E+04 1.02E+04

DF*2 SABR FriNo.2 1.0 1.3 1.6 2.1 2.2
BETEER(Bq)* ' |THERSN, 80°C 1.60E+04 | 1.63E+04 | 1.35E+04 1.16E+04 | 9.83E+03

DF*2 SRER FNo21 1.0 1.2 1.4 1.6
MathEE(Bg)* ' |FEEE 1N, 60°C 2.37E+04 | 2.31E+04 2.03E+04 1.67E+04

DF *2 SRER Ko7 1.0 1.2 1.4
HsthEEBq)* ' |THER 1N, 60°C 1.21E+04 | 1.05E+04 | 6.61E+03 6.74E+03 | 5.98E+03

DF*2 SEER FrNo.12 1.2 1.8 1.8 2.0
HMATRER(Bg) ™ 1BHEE 1N, 60°C 2.79E+04 | 2.92E+04 | 3.08E+04 1.57E+04

DF *? atB& FrNo.19 1.0 0.9 1.8
BEER B "' |[FEEEIN, 60°C 1.83E+04 | 2.06E+04 | 1.71E+04 1.77E+04 | 1.80E+04 | 1.82E+04
L DF*?  [HA%AN20 0.9 1.1 1.0 1.1 1.3
*1:GeFBARHERE CXHMIEEERIEE
* 20 REATAER T BUTRER (DEE) 2 BRORRE R R

+®D. 2(272) RERABT—4—5B (WEE—ZRK)

B4 AERE MAE |BEEH| 30 90 150 270 4950 10725
BETRER(Be) "' |FHEEIN, BB (11°C) | 2.66E+04 [ 2.57E+04 | 2.17E+04 | 2.11E+04 | 2.076-+04 | 2.04E+04 | 1.62E+04 | 1.51E+04

DF *2 SLER FrNo.24 1.0 1.2 1.3 1.3 1.3 1.6 18

0107002 0TP6NL ONI



#5. 3 BEFABRT B (FOME—T®E)

FEREI(S) RERR PIHAE |2EEE] 30 60 90 150 180 210 270 330
MaTEER(Bg)* T [HEEIN+LAS, 80°C [ 2.10E+04 [ 1.81E+04 | 1.99E+04 1.61E+04 | 1.09E+04 8.71E+03

DF*? SRER FiNo5 1.2 1.1 1.3 1.9 2.4
TstaeEBe) " |FHESIN+LAS, 80°C 2.28E+04 2.11E+04 | 1.35E+04

DF*? SAER FrNo.11 1.1 1.7
MEtbeEBq)* ' [ENS-103, 60°C 2.66E+04 | 2.57E+04 | 2.17E+04 2.11E+04 | 2.07E+04 2.04E+04 | 1.62E+04

DF*2 aiLER FrNod—1 1.0 1.2 1.3 1.3 1.3 1.6
WETRER(Bq)* ' |ENS-103, 60°C 1.31E+04 | 1.33E+04 | 1.04E+04 8.68E+03 | 8.82E+03

DF*2 5% FNo.15 1.0 1.3 1.5 15
fkgtEeEBq)* ' [NaOH 1N, 80°C 7.25E+03 | 6.35E+03 | 5.05E+03 4.26E+03 3.99E+03 | 3.99E+03 | 4.04E+03

DF*? SAER FNo.14 1.1 1.4 1.7 2.2 1.8 1.8
HStheE(Bq) "' INaOH 1N, 80°C 3.82E+04 | 3.34E+04 | 2.76E+04 2.22E+04

DE*2 SAER FrNo. 16 1.1 1.4 1.7

*1:GeH BERIRHEBICEOMETRER BT B
* 2R A MATHER AHHE) - 2REORB R MRS

0107002 01¥6N.L DNI



#5. 4 BRESERT—H—F (IN NaOH& INBBRICRZ EEBE)

—%& —

FEREN(SY) SHBREH HAE 30 60 90 120 150 180 210 240 270 300
BETREE(Bg)* ' |80°C. 305G 2.12E+04 | 3.21E+03 | 2.85E+03 | 2.16E+03 | 1.98E+03
DF *2 sKER FNo1 7 6.6 7.4 9.8 10.7
BETEEE(B) "' |80°C, 305 R 1.98E+04 | 8.53E+03 | 5.69E+03 | 4.91F+03 | 4.40E+03 | 3.48E+03 | 3.20E+03 | 2.70E+03 | 2.61E+03
DF**® shE% FyNo.18 , 2.3 3.5 4.0 4.5 57 6.2 7.3 7.6
MgtaEE B "' [60°C, 309 MR 8.99E+03 | 2.59E+03 | 2.09E+03 | 1.75E+03 | 1.56E+03 | 1.64E+03
DF*2 SHER FilNo.2 35 43 5.1 5.8 55
MgaEE(Bq)* ' |60°C. 309 Rl 2.57E+04 | 1.18E+04 | 5.99E+03 | 5.02E+03 | 4.58E+03 | 4.22E+03 | 4.61E+03
DF*? SHER FNo.8 2.2 43 5.1 5.6 6.1 56
BT EERBq) "' |40°C, 304 FEIRE 4.15E+04 | 1.86E+04 | 1.31E+04 | 5.53E+03
DE*? AES FriNo.3 2.2 32 75
MEtEER(Bg) ! |40°C. 305 R 9.44E+03 | 6.78E+03 | 3.42E+03 | 3.00E+03
DF*? SHER FrNo.22-2 1.4 2.8 3.1
MaTEER (B " | IR (17°C) , 305 R | 1.34E+04 | 1.22E+04 | 8.67E+03 | 7.54E+03 | 4.88E+03 | 4.46E+03 | 3.92E+03 | 3.15E+03 | 3.31E+03 | 2.29E+03 | 2.15E+03
DF*2 R FNo4-2 1.1 1.5 18 28 3.0 3.4 4.3 4.1 5.9 6.3

*1:Cor B RIS I~k 5 RA R E e B

* 2 REMAR A BUTHER (ME) /REAORR FRsTER
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JNC TN9410 2004-010

#T7.1 INHRBREHE (4EH) IBIL2AFC L AHERR

&M (ng) 1A R B2
£ & 19 & (um/H)
0.34 0.12 0. 006
0.038
0.05
0.03

K12 BHEVWOFBEILLOBEREE~DOEE

B 3 Al Ry % & (ng) EMREE (um/H)
20wt AR % <l 2.0 0. 09
I 2.0 0.09
Iwit% 6 B =] 7.5 0.34
| i 6. 4 0. 30
20vol ¥l i + B 153. 1 7.09
l.ovol% 7 v B 2 162.9 7. 50




JNC TN9410 2004-010

®1.3 ERRAOCHEMBEE

B 3 Al BRE 5 R BEEX AR
(mg) (um/H) B (8)

20wt %k B 2.0 0.09 325. 1
0wt % pk B 0.8 0. 04 851.8
Iwt% i & 1.2 0.33 91. 0
Swi¥Hi B 18. 5 0. 85 35. 3
15wt%iE B 61.5 2. 82 10. 7
20vol %75 B + 161. 4 7.43 4.0

1. 5vol%7 v &

RT1T4 FRBELIHFOHE (MBI YEKEBORERE)

iR i 5 BRE HRE S V5 R B
(h) (ng} (pem) (xm/H)
* 1 * 2
24 161. 4 1.4 1.4 7. 43
44 231. 8 10. 7 13 5. 84
36 478. 3 22. 2 30 5. 99

* 1 124, 44, SHFREAROBEBRENSBRELLE
* 2 MBHARBATHONERBEENMNSEELZE
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