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EXECUTIVE SUMMARY

The Fourth UNDP/RCA/IAEA Meeting of National Co-ordinators for Radiation
Technology was held in Takasaki, Japan, 11-16 December 1996. it was attended by 15
National Co-ordinators, 2 IAEA staff and 5 staff of TRCRE.

The objectives of the Meeting were to provide information for the Terminal Report
of the joint UNDP/RCA/IAEA project RAS/92/073 and to look into future activities under the
Radiation Technology project.

The main achievements of this Meeting are:

The Meeting reviewed the implementation of all radiation technology sub-projects
and agreed that all of them were successful but not yet equally developed among RCA
Member States.

The Meeting recommended to have three projects carried out in the form of Co-
ordinated Research Programs and requested the IAEA to find new ways to implement the
CRPs in the simplest and most effective way. National Research Groups should be
organized in RCA Member State to carry these CRPs out.

The Meeting recommended to continue with the present National Co-ordinator
System.
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REPORT

of
The Fourth UNDP/RCA/IAEA Meeting
of
National Co-ordinators for Radiation Technology

Takasaki, Japan, 11-16 December 1996

The Meeting was attended by representatives of 15 RCA Member States,
representatives of JAERI and the JAEA. A list of participants is attached as
Annex 1.

1. OPENING SESSION

a. Welcome address

Mr. S. Sato, Executive Director, JAERI, welcomed all participants to the
Meeting on behalf of JAERI. He pointed out that this was a termination meeting
for the Radiation Technology sub-project within the framework of the joint
UNDP/IAEA/RCA project and that the achievements of the past as well as of the
future of the project would be discussed. His welcome address is attached as
Annex 2.

Mr. Y. Izumi, Research and International Affairs Division, Atomic
Energy Bureau, Science and Technology Agency, welcomed the participants on
behalf of STA. He mentioned that Japan had been a member of RCA since 1978
and had participated in many projects; TRCRE had been intensively involved in
the Radiation Technology project. He expressed the hope that discussions arising
from this Meeting would benefit the future of this project.

Mr. S. Nagayoshi, Science and Nuclear Ener gy Division, Foreign Policy
Bureau, Ministry of Foreign Affairs, welcomed participants on behalf of the
Government of Japan. He referred to the recent Tokyo Conference on Nuclear
Safety which provided an appropriate time now for the transfer of Radiation
Technology and confirmed Japan's continuing technical and financial support
for RCA.

Mr. S. Machi, Deputy Director General, Department of Research and
Isotopes, International Atomic Energy Agency, welcomed participants to the
Meeting. He pointed out that RCA was the most successful regional co-operative
agreement established 24 years ago and that the UNDP project was initiated
under RCA at the time when he was RCA Co-ordinator. He informed the
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participants that the IJAEA Board of Governors Meeting had approved the
Technical Co-operation Programme including the RCA Programme for 1997-
1998 and that UNDP had offered further financial support. He asked all
Member States for their support of the new UNDP project. The full text of his
speech is attached as Annex 3.

b.  Objectives of the Meeting

Mr. Machi, outlined the objectives of the Meeting by explaining the
necessary steps to prepare a termination report of the Radiation Technology
project (Annex 4). He explained the policy on Technical Co-operation projects
(Annex 5) and the IAEA Model Project system for Technical Co-operation
(Annex 6). He further summarized Radiation Technology methods for
Environmental Protection (Annex 7) and explained the Agency's move towards
more training and less equipment (Annex 8).

c. Adoption of Agenda

The Agenda was adopted and is attached as Annex 9.
d. Introduction of participants
All participants of the Meeting were introduced.

e. Election of Chairman

Mr. K. Makuuchi, TRCRE-JAERI was nominated by Australia, seconded
by Indonesia and Bangladesh, and unanimously elected Chairman of the Meeting.

2. TECHNOLOGY TRANSFER THROUGH RCA

Mr. Machi gave an overview of the UNDP/RCA/IAEA project. His
explanations on the individual sub-projects are summarized in Annex 10.

3. OVERVIEW OF THE TECHNOLOGY PROGRESS IN THE REGION

The progresses in radiation technology in the region through the RCA
activities were summarized.

A. RADIATION TREATMENT OF FLUE GAS
presented by Mr. Zhu Jin Liang, China

1. Regional/national activities:

Two Regional Training Courses on radiation treatment of flue gas were held by
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Japan with a total of 32 participants from most RCA countries, mainly from
China, India, Republic of Korea, Malaysia, Philippines and Thailand.

b. Two National Training Courses were held by China and Malaysia with a total
of 128 participants.

2. Classification:

Category Member States
a: no activity Bangladesh, Myanmar, Mongolia, Philippines,
Sri Lanka, Thailand, Viet Nam
b: laboratory India, Indonesia, Malaysia, Pakistan

c: pilot scale People’s Republic of China, Republic of Korea
d: commercial -

3. Conclusion:

a. Two countries set up pilot plants, Japan and China; Republic of Korea setup a
small pilot plant. Three countries are involved in R and D, Indonesia, Malaysia,
India. Most of the countries have not started activities.

b. Radiation treatment of flue gases is an important aspect to environmental
protection. EB treatment for purification of flue gases possesses more
practically favourable advantages compared with conventional processes.

c. EB processing for purification of flue gases from coal-fired boiler and from
municipal waste incinerator is now in the stage of being used in full-size plants.

d. Presently this technology has a big social impact. Its economic impact is to be
practically tested. Chinese authorities are ready to enlarge the scale and some
commercial uses, if successful.

4. Future activities

a. More Regional Training Courses will be necessary for most of the RCA
countries. In addition, National Training Courses are needed for China, India,
Indonesia, Republic Korea and Malaysia.

b. One company in Republic Korea has actively participated in research work.
Malaysia, Indonesia and India are in a technical evaluation stage, based on the
availability of facilities. These countries and Pakistan will actively participate
and are taking the cost-effectiveness into consideration. For the treatment of
ventilation exhaust from a car highway tunnel, long operation should be carried
out with a larger plant to confirm the durability and reliability of the
process.(More details are shown in Annex 11).



B. RADIATION TREATMENT OF LIQUID WASTE AND MUNICIPAL
SLUDGE
presented by Mr. C. Gopinathan, India

1. Regional/national activities:

6 Regional training activities were held and National training courses were held
in India.

2. Classification:

a: no activity Malaysia, Myanmar, Mongolia, Philippines,
Sri Lanka

b: laboratory Bangladesh, People’s Republic of China, Indonesia,
Republic of Korea, Pakistan, Thailand, Viet Nam

c: pilot scale -

d: commercial India

3. Conclusion:

At present, commercial scale activity is restricted to India. AtBaroda (India), a
commercial sewage sludge treatment plant (110 m3/day of digested sludge with
4% solids) has been in operation for 6 years. In some countries laboratory scale
work is at an advanced stage (e.g. China, Thailand)

4. Future activities:

More commercial plants are expected in due course in India. In view of the
interest shown by some countries, eventual commercial scale operation is
expected in these countries. Laboratory scale work on the treatment of
industrial waste water is going on in some countries (e.g. India, China).
Commercialisation may be expected in due course. (More details are shown in
Annex 12)

C. RADIATION CURING
presented by Mr. Idriss Ali, Bangladesh

1. Regional/national activities:

a. A number of Regional Training Courses was held during the last RCA period.
Most of the countries participated in these activities with the exception of
Bangladesh, Mongolia and Singapore. The largest number of persons trained (3)
came from China and India.

b. Among the National Training Courses, China (80), Malaysia (89) and
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Philippines (26) carried out the largest number of events.

2. Classification:

a: no activity Myanmar, Mongolia
a’: commercialized without Sri Lanka
activity in NNRI

b: laboratory India, Pakistan, Philippines, Viet Nam

c: pilot scale Bangladesh, Indonesia, Malaysia,
Thailand

d: commercial People’s Republic of China,

Republic of Korea
NNRI: National Nuclear Research Institute

3. Conclusion:

a. Radiation Curing is an important aspect among various activities of RCA.
Most of the RCA Member States except Myanmar and Mongolia, who joined the
RCA programme later, are actively involved in research and development of
curing either by EB or UV process.

b. Some of the RCA Member States have already commercialised this
technology. These countries are Japan, China and Republic of Korea. India has
also joined this group in implementing the commercial venture.

c. The majority of the RCA Member States is actively contemplating to
commercialzie this technology within a short period of time.

d. In the absence of electron beam (EB) curing, ultraviolet (UV) curing is
already in operation in many of these countries such as Thailand, Sri Lanka,
India, Malaysia, etc.

e. In the light of less cost involvement and convenient handling by UV curing
process, compared to EB curing, many RCA countries may go forward with the
UV curing and when time is right, EB curing may follow.

4. Future activities:
The RCA countries wish to actively participate in the new UNDP sub-project on

' Applied Radiation Chemistry of Polymers' (More details are shown in Annex
13).

D. RADIATION VULCANIZATION OF NATURAL RUBBER LATEX
presented by Mr. Khairul Zaman, Malaysia



1. Regional/national activities:

a. Research on RVNRL is being carried out in 9 RCA countries. In 1993, an
Expert Advisory Group Meeting (EAGM) comprising of RVNRL project
leaders was held to review the progress of the project and to plan for the RVNRL
programme for 1993-1996.

b. In 1996, an International Symposium on RVNRL was held from 15 to 17 July
in Kuala Lumpur, Malaysia. More than 100 participants attended the
Symposium. The Symposium was followed by another EAGM from 18 to 19
July 1996.

c. At the national level, several countries such as India, Malaysia, China, Sri
Lanka, Thailand and Viet Nam have organised training courses and seminars to
disseminate information and know-how on RVNRL. About 197 personnel in the
Region have been trained through national activities.

2. Classification:

a: no activity Myanmar*, Mongolia, Pakistan, Republic of Korea
b: laboratory -
c: pilot scale Bangladesh, People’s Republic of China, Philippines,
Sri Lanka, Thailand, Viet Nam
d: commercial Indonesia, India, Malaysia, Thailand
*) Myanmar will begin research in RVNRL in 1997.

3. Conclusion:

a. RVNRL is one of the most successful UNDP/RCA/IAEA radiation technology
sub-projects in the Region. This is demonstrated by the establishment of 3
semi-commercial RVNRL plants in Indonesia, India, and Malaysia. The fourth
plant will be in operation in Thailand by early 1997.

b. In the other Member States, Bangladesh, China, Philippines, Sri Lanka and
Viet Nam, research on RVNRL is no more confined to laboratories. Several
tests on large scale production of RVNRL have been conducted using multi-
purpose gamma facilities. Industrial tests on the production of RVNRL products
have also been conducted in some countries.

¢. RVNRL is now available for commercial use. In countries such as Indonesia,
India, Malaysia and Thailand, RVNRL is being used for the production of
industrial rubber dipped products.

d. Several private companies have shown great interest in RVNRL and RVNRL
products. Currently, RVNRL is undergoing market acceptability tests in
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countries outside RCA such as USA and in Europe.

4. Future activities:

The RCA countries wish to actively participate in the new RCA project on
RVNRL to improve the physical properties of RVNRL, to develop procedures
for the preparation and production of RVNRL - Process and Quality Control and
to establish mechanisms for technology transfer in RCA Member States (More
details are shown in Annex 14).

E. RADIATION CROSSLINKING
presented by Mr. Shamshad Ahmed, Pakistan

1. Regional/national activities:

Regional Training Course and National Training Courses in China, Malaysia,
Indonesia and Pakistan were held with over 100 technicians and scientists
trained.

2. Classification:

a: no activity Bangladesh, Myanmar, Mongolia
Philippines, Sri Lanka
a’: commercialized without  Thailand
activity in NNRI

b: laboratory Viet Nam
c: pilot scale India, Indonesia, Pakistan
d: commercial People’s Republic of China,

Republic of Korea, Malaysia
3. Conclusion:

This technology has been developed through the UNDP project, and several
companies in China, Republic of Korea, Malaysia have started commercial
utilization. A factory producing plastic foams will start operation in 1997 in
Bangkok, Thailand, using this technology. Several countries, such as Viet Nam,
Bangladesh, etc. are still in a stage of development of this technology. The next
UNDP project may be useful for the further development and transfer of the
technology to those countries.

4. Future activities:

Expert missions and fellowships will be useful through the UNDP project (more
details are shown in Annex 15).



F. INDUSTRIAL STERILIZATION
presented by Mr. M. T. Razzak, Indonesia

1. Regional/national activities:

a. Three new Industrial Radiation Sterilization plants have been established in
Malaysia (1993), India (1994) and Sri Lanka (1994). In addition, some multi-
purpose gamma irradiators have been constructed or upgraded in RCA Member
States. It wasrecognized that Thailand has a new gamma irradiator of 450 kCi,
Indonesia 10 kCi Gamma chamber (1994), Viet Nam 100 kCi (1992), India
upgraded RASHMI and SARC irradiator facilities in 1994 and Philippines
upgraded Gamma beam to 150 kCi (1996) for multi-purpose and sterilization
services.

b. RCA Member States have actively participated in Regional Training Courses
and RW/Seminar covered in Output 2.1 and 2.3. Among the RCA Member
States, China, Bangladesh, India, Indonesia, Malaysia, Philippines, Thailand and
Viet Nam have participated actively in Regional Training Courses. National
activities in this field were mainly carried out by China, Indonesia, Philippines
and Viet Nam.

c. Although there is much progress in the establishment of irradiator plants, the
regulations concerned with GMP and GRP seem to be left behind.
Harmonization of the regulations is considered a very important task for the
future.

2. Classification:

a: no activity Myanmar
a’: commercialized without Sri Lanka
activity in NNRI

b: laboratory Mongolia

c: pilot scale Bangladesh, Pakistan

d: commercial People’s Republic of China, India,
Indonesia, Republic of Korea, Malaysia
Thailand

3. Conclusion:

a. Industrial Radiation Sterilization is the most successful application of the RCA
program.

b. Harmonization of regulations is necessary to improve the benefit of the
technology. :






