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Abstract

Upon the national program on ulization of EB achine for research and development

purposes and the NCA project on application of electron accelerator, as a counterpart the
Research and Development Center for Radiation Technology VINAGAMMA) is preparing
technical, manpower and financial conditions for introduction of an EB machine for R&D

purposes. The paper offers main studied results in the field of Radiation Processing aimed at
putting applications of EB technology into Vietnarn and studies on selection of EB machine for
R&D purposes in Vietnam.

A. Results of studies related to the uilization of the EB machine

Base on the proposal from Vietnam and Japan at 2nd NCA Coordinator Meeting, 2001 in
Tokyo for a new project on Application of Electron Accelerator" the national program on

introduction of an EB machine for R&D purpose was started since 2002. Vietnam Atomic
Energy Commission VAEC) assigned Research and Development Center for Radiation

Technology as the counterpart of the program.

In order to introduce EB technology into the national economics the studies on abilities of

application of EB machine in the country should be done in advance. In following the previous
applications of gamma radiation several applications that may have higher eectiveness by

using electron beams are continued to study.

The following research and development works have been carried out for the above-
mentioned program:

1. Hydrogel production

The studies on the production of hydrogel materials have been successftdly carried out at
Nuclear Research Institute and at VINAGANUSAA. Two types of the products are hydrogel for
wound dressing and water super-absorbent used in agriculture.
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The product of wound dressing for bum treatment is in the stage of clinic test and waiting

for the production permission. The product of water supper-absorbent is being tested in field. It

is sure that the quality and throughput of the product will be significantly iproved by using

radiation of EB machine.

2. Modification of synthesis polymer by cross-linking and gafting

Radiation cross-linking and grafting are the major research directions to be considered in

the country. The cross-linking of polyethylene, polyamide and mixtures of polyamide with

inorganic compound (MPIQ has been carried out. The obtained results indicated that the

physico-mechanical properties of MPIC have been considerably improved; the modified

materials have been being tested to prepare accessories for boat and ship. The studied results on

radiation modification of polyacrylamide and polyvinyl alcohol indicate that heological

property of the modified polymers was stable at high pressure, temperature and salinity

conditions. These odified polymers can be used to carry out the exploration and recovery of

petroleum oil. In the other hands, the cross-linked and grafted materials have been being used

to immobilize effective microorganism for treatment of wastewater. The research and

application program of radiation-modified materials to treat wastewater of natural rubber

processing have been being developed. The above-mentioned studies will be carried out on EB

in the future.

3. Degradation of natural polymer

The studies on ulization of the resource of natural polymer such as carrageenan, alginate

from seaweed and chitin/ chitosan from shrimp shells, etc. have got success in aspects of

research and development. At present, two types of products namely plant promoters T&D-

4DD, T&D-20WP and plant protectors OLICIDE-9DD, OLICIDE I WP have been developed

and commercialized. The experiment in Japan which using low energy EB machine for

irradiation liquids is a good argument to show the ability of EB application. The above-

mentioned productions are expected to be made by using EB in the near future at

viNAGAmmA.

B. Studies on selection of an EB machine

As the selection of an EB machine is based on the several factors such as the objectives of

the utilization of EB machine, types of product would be expected to be iadiated by EB

radiation, flexibility of a selected configuration of EB facility which would be fit for various

purposes of EB application, etc., the following studies have been carried out to get an approach
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of the selection of a right EB facility for the development of the radiation processing field in
Vietnam:

I Objectives of the EB utilization

The objectives of the EB utilization are as follows:

- Studying degradation of some natural polymers to get some products used in health care
and agriculture.

- Indigenizing the technology of production of heat-shrinkable materials.

- Studying and producing biodegradable materials used in foodstuff and agriculture.

2. Type of product to be iadiated by EB facility

It is clear that each type of product requires a special design in EB facility as well as its

accessories such as conveyer, inner gas system, etc. 'Me EB machine intended to be at the

VINAGAMMA could be used for irradiation of some following type of product:

- Liquid type of hydrogel

- Film type of heat-shrinkable and biodegradable materials

- Powder form of naturul polysaccharides

3 .The specification of the proposed EB machine

Based on the conclusions of the national workshop on radiation processing technology (Ho
Chi Minh City, 28h July, 2003 a medium energy EB achine has been proposed. In order to

utilize EB facility following the above mentioned objectives an EB machine should have

energy in the range of from 0.5 to 1.5 MeV and beam current could reach 50 mA. Based on
practical circumstances of the facility utilization, accessories for the EB facility could be

separately procured.

However, a procurement of a low energy EB machine only used for production of the plant
promoters and protectors should be considered if the demand in Vietnam becomes bigger as

well as markets abroad, like Japan, are opened.

C. Conclusion

Although EB machine is not yet in Vietnam a lot of studies has been carried out focusing on

utilization of EB machine. Some products in the stage of commercialization are expected to be

processed by using EB machine and other products should need study in order to utilize EB

machine more effectively.

18 -



JAERI-Conf 2004-007

Upon the nional program on introduction of an EB machine for R&D purpose an EB

machine is expected to be installed at VINAGAMMA at the end of 2005.

- 189 




