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This paper gives the present status and future plan of
our waste treatment system, focusing R&D activities
as follows.

« Plasma-Induction Melting System
- Waste recycling system
- Tannix Liquid Waste Treatment System

New Decontamination Method with Pulse Laser for
Organic Materials
Yukio TWASAKI, Kunio HARA, Hidehiko MIYAO,
Shouji NAKAZAWA, Minoru UEHARA,
Toshiyuki ITO, Shouzaburo TOYODA
J.RANDEC, No22 (Aug. 2000) page 35 ~ 51, 12 Fig-
ures, 7 Tables

For the decommissioning of nuclear facilities, decon-
tamination of an equipment and a building should be car-
ried out to reduce the release of radioactive material and
to facilitate waste management as well. Decontamination

— v —

of organic paints on the floor and the wall of the building
and the surface of the equipment is also very important
issues. Usual decontamination methods, such as chemui-
cal process using organic solvent or inorganic acid, physi-
cal method using blasting or brushing bring the volumi-
nous and hard manageable secondary waste due to
chemicals and abrasives.

Decontamination method using laser technology has
the advantage of very small secondary waste and 1s suit-
able for remote decontamination as well. In the present
enperiment the decontamination with kaser and its re-
moval ability , characteristics of decomposition and la-
ser transmission by optical fiber have been studied and,
decontamination of organic materials with pulse YAG
laser will be available after development of high power
laser in future.

The present study has been performed on consignment
to RANDEC from the Science and Technology Agency
of Japan.
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A summary of The International Conference on the
Safety of Radioactive Waste Management

Yutaka KAWAKAMI
J.RANDEC, No22 (Aug.2000) page 3 ~ 6

The International Conference on the Safety of Radio-
active Waste Management took place in Cordoba, Spain,
from 13 to 17 March 2000. The Conference was orga-
nized by TAEA, in co-operation with the EC, NEA of the
OECD and the WHO, and hosted by the Government of
Spain. More than 300 senior officials and scientists from
55 Member States and 6 international organizations at-
tended the Conference.

The relevant policies and activities of the JAEA, the EC,
NEA of OECD and the WHO were noted.

The International Commission on Radiological Protec-
tion (ICRP) has approved three new documents contain-
ing recommendations for the safe management of radio-
active waste, Publication 77, Publication 81 ( in press) and
Publication 82( in press).

As the safety of radioactive waste management is a ra-
diation safety issue and the ICRPS recommendations are
taken into account universally, these new documents will
be of great value in further developing and strengthen-
ing the body of international safety standards.

The conclusions of the conference are as follows. Ra-
dioactive waste already exists, and to do nothing with it
1s not an acceptable option. The present generation has
a duty to avoid saddling future generations with undue
burdens. The present generation must therefore do all it
can to design and implement viable solutions for the safe
management of radioactive waste without depriving fu-
ture generations of the opportunity to take decisions
based on their views of acceptability.
it is the responsibility of the government to create the

In each country,

legislative framework and take the political decisions nec-
essary for the implementation of a national policy for the
safe management of radioactive waste.
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Decommissioning plan and current status of research
reactor JRR-2
J.RANDEC, No22 (Aug. 2000) page 7 ~ 20, 7 Figures,
4 Tables, 5 Photos

Masao BANBA

Japan Research Reactor No. 2 (JRR- 2),heavy water
moderated and cooled tank type research reactor with
maximum thermal power of 10MW,was used over 36
years, and was permanently shut down in December,
1996. Afterward, dismantling report was submitted to the
STA, and dismantling was begun in 1997.

Decommissioning of JRR-2 is planned in 11years, and
the program are divided into 4 phases. Phase land 2 had
already been completed, phase 3 is started at present.
Reactor will be removed in phase 4 by one piece removal
technique.

The reactor building is planned to use effectively as a
hot experimental facilities after decommissioning. For
ensuring safety under decommissioning, detailed exami-
nation on work method, exposure and radioactive waste
quantities is executed on each dismantling in advance.
On exposure of worker in phase 1 and 2, it was achieved
to control lower than the estimate. How to treat tritium
contamination also becomes an important problem to
achieve ensuring safety. On primary cooling system and
reactor building concrete, various investigation and ex-
amination is being advanced aiming at phase 3 and 4.

Developing Technologies of Mitsubishi Materials Cor-
poration for Nuclear Waste Treatment

Akio UMEMURA, Kenji TAKAHASHI, Ryohei MORI,
Minoru MURATA, Hiroyuki UEKI, Yasuyuki NAKATO
J.RANDEC, No22 (Aug.2000) page 21 ~ 34, 22 Fig-
ures, 5 Tables

Mitsubishi Materials Corporation has been conducting
R & D ,engineering and operating in the field of nuclear
fuel cycle technology for more than 30 years, from min-
ing and processing uranium to reprocessing spent fuel
and waste management. We have gained experiences in
the waste treatment system in these activities, pre-treat-
ment, decontamination, volume reduction, cement solidi-
fication, transportation, recycling and disposal.
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A summary of The International Conference on the Safety of
Radioactive Waste Management

Yutaka Kawakamr
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The International Conference on the Safety of Radioactive Waste Management took place in Cordoba, Spain,
from 13 to 17 March 2000. The Conference was organized by IAEA, in co-operation with the EC, NEA of the
OECD and the WHO, and hosted by the Government of Spain. More than 300 senior officials and scientists
from 55 Member States and 6 international organizations attended the Conference .

The relevant policies and activities of the IAEA, the EC, NEA of OECD and the WHO were noted.

The International Commission on Radiological Protection (ICRP) has approved three new documents con-
taining recommendations for the safe management of radioactive waste, Publication 77, Publication 81(in
press) and Publication 82( in press).

As the safety of radioactive waste management is a radiation safety issue and the ICRP’ s recommendations
are taken into account universally, these new documents will be of great value in further developing and
strengthening the body of international safety standards.

The conclusions of the conference are as follows. Radioactive waste already exists, and to do nothing with it
is not an acceptable option. The present generation has a duty to avoid saddling future generations with
undue burdens. The present generation must therefore do all it can to design and implement viable solutions
for the safe management of radioactive waste without depriving future generations of the opportunity to take
decisions based on their views of acceptability. In each country, it is the responsibility of the government to
create the legislative framework and take the political decisions necessary for the implementation of a na-
tional policy for the safe management of radioactive waste.
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M [JRR-2] DfE{ASTE & BRIk

#4 1LY

Japan Research Reactor No. 2 (JRR- 2 ) ,heavy water moderated and cooled tank type research reactor with
maximum thermal power of 10MW ,was used over 36 years, and was permanently shut down in December,
1996. Afterward, dismantling report was submitted to the STA, and dismantling was begun in 1997.

Decommissioning of JRR-2 is planned in 11years, and the program are divided into 4 phases. Phase 1 and 2
had already been completed, phase 3 is started at present. Reactor will be removed in phase 4 by one piece
removal technique. The reactor building is planned to use effectively as a hot experimental facilities after
decommissioning. For ensuring safety under decommissioning, detailed examination on work method, expo-
sure and radioactive waste quantities is executed on each dismantling in advance. On exposure of worker in
phase 1 and 2, it was achieved to control lower than the estimate. How to treat tritium contamination also
becomes an important problem to achieve ensuring safety. On primary cooling system and reactor building

concrete, various investigation and examination is being advanced aiming at phase 3 and 4.

1. LI

Japan Research Reactor No.2 (JRR-2) . B3l
35 ISP RS IE U TRk, 36 AR Ml & %t
R 8 412 F 19 H e A gzt ik U 7=, £ D%,
YRk 9 fFE 5 A 2RI U TR 8 1 & 0 R
RLHIZETF Uz, AR 9 -2 5 19412
T4 BRRIC Ay THRIET SEHBITH O | 54
A —ERAEL. BTFERSZOFEEL
T.BfEOEZ A, MRS L THOFHET 5
sl TH 5,

Bt ZOTHEHD S B 1 BRSO 2 B
FED T HA§8 T U, 45 3 B o T Avddii & e s ¢
W EZATHS, KAWMTIE, JRR2 Okt
EBRICOWTHITT S,

2. JRR-2 OfEE"

JRR21%., KE 7L TV X B D CP-5
JRRF & & U 7280 D 10MW, i~ 7 VR
K, FARCGEIESBERIOMENE T Th 5, I3
M35410 H1 HICEERE 2D, IEAI37 410 F
ERTII0MW A ERK L, IEAI384-10 HA» 5 1k
[AIFIFH % B ki L 7=

KECFI R LI ACE R AL, B0k D &
0, 4784 b —FEEER, b1 —24%E
BRAGE A TA U, SRR T — A5
Bi K O IREBRHAST (BNCT) AP fIFH T
&7z, 7z, DAGHFI AR ICIE, SEESEEIL, 4P
DS O E S EE R H 0 | TEH . [X
B O RIEPE, R T-FH0EE S O RS -8
KEMOLFE () a3y F—Evy) RUOKSHE
SATEIZR SN T &/,

ZD LAz, JRR21E, 36 FEMizbDFE TN
O . P DAL 78 R O AMOFHIRIZE A

HABE T DT 3y 20 FHEGIEES Al



Journal of the RANDEC No.22 (Aug. 2000)

DOEEkAE LTEZH, YYIOHMEEKR LA Z BT o AT A 20 UL BILE. MRkt
& G D WIS B O JRR4 Tk HOEMERTHAEE L T %,

T AWMBALAHENSZ & RUA5%EREY 5 JRR2 5 1R ORI % Fig. 112, BE&X %
VIRBIOFHA T AL Z Lic kD Pk 8 & Fig. 2 {Z7R ¥,

12 A 19 HICHAMEEAE 1 LAz Tk 9 425 Hic

BJRR-2EEL =

PR =
———

Fig. 1 Outside view of JRR-2 and Bird’ s-eye view of the Reactor Building before dismantling
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Table 1 JRR-2 decommissioning program
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Fig. 3 Concept Figure of JRR-2 decommissoning
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Phote 2 Core boing for biological shield concrete sample
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Right is after inserting Al shield to cutting parts and sealing up by welding
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Table 4 The radioactive solid waste with dismantled
(phase 1 and 2)
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Fig.5 Estimated quantity of the radioactive solid waste
from dismantled JRR-2
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Mitsubishi Materials Corporation has been conducting R & D, engineering and operating in the field of
nuclear fuel cycle technology for more than 30 years, from mining and processing uranium to reprocessing
spent fuel and waste management. We have gained experiences in the waste treatment system in these
activities , pre-treatment, decontamination, volume reduction, cement solidification, transportation, recycling
and disposal.

This paper gives the present status and future plan of our waste treatment system, focusing R&D activi-
ties as follows,

- Plasma-Induction Melting System

+ Waste recycling system
- Tannix® Liquid Waste Treatment System
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Process flow of radioactive concrete waste
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Table 2 Relative evaluations of recycled aggregate
concrete compared with normal aggregate concrete.
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Table 4 Specification of TANNIX®17)
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Fig.21 Adsorption characteristics of TANNIX ® 17

Table 5 Characteristics of TANNIX® for actinide adsorp
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R4 STERGRE(me/ g) W& (%)
U 9.38X10° 99.5
Np 4.05x 10" 97.6
Am 5.77X10° 96.7
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Pux 5.30x 10" >99
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v New Decontamination Method with Pulse Laser for Organic Materials
) (
f:_ Yukio Iwasaki™, Kunio Hara™, Hidehiko Mivao™!, Masaharu Naxazawa™, f';
§ Minoru Uenara™, Toshiyuki Ito™, Shouzaburo Tovopa™
' =&

For the decommissioning of nuclear facilities, decontamination of an equipment and a building should be
carried out to reduce the release of radioactive material and to facilitate waste management as well. Decon-
tamination of organic paints on the floor and the wall of the building and the surface of the equipment is also
very important issues. Usual decontamination methods, such as chemical process using organic solvent or
inorganic acid, physical method using blasting or brushing bring the voluminous and hard manageable sec-
ondary waste due to chemicals and abrasives.

Decontamination method using laser technology has the advantage of very small secondary waste and is
suitable for remote decontamination as well. In the present enperiment the decontamination with kaser and
its removal ability , characteristics of decomposition and laser transmission by optical fiber have been studied
and, decontamination of organic materials with pulse YAG laser will be available after development of high
power laser in future.

The present study has been performed on consignment to RANDEC from the Science and Technology
Agency of Japan.

o X B AR X TV AR, TG D