Upgrading Natural Polymers and Enhancing Environment Conservation by Using Radiation Processing (RAS/8/090)

2003 - 04

1.
TITLE of Proposed Project:

Upgrading Natural Polymers and Enhancing Environment Conservation by Using Radiation Processing 
2. Project Description: 
RCA region is rich in natural polymers which has not yet fully utilized.  Certain research projects such as radiation processing of natural polymers have been initiated as CRP under the framework of the RCA/IAEA programme.  Results from the regional CRP have indicated the important role of radiation to convert natural polymer to useful products such as plant growth promoters, preservative, hydrogel and adsorbents.  Although hundreds of synthetic polymers have been used in this area, they are not degraded under the environmental condition and eventually causing environmental pollution.  The use of natural polymers instead of synthetic ones will not only provide better utilization of natural resources but will also help reducing the associated environmental problems.  The incorporation of radiation processing into conventional industry helps to reduce; the need for chemicals, energy and effluents making the processes more environmental friendly and economically advantageous.

The project aims to upgrade various natural polymers abundantly available in the RCA countries and convert them into useful value added products while conserving the environment.  The products that have already been identified are plant growth promoters, fruit preservatives, hydrogels for wound dressing and adsorbents for specific applications.  The related sectors in industry that can benefit from this project are agro-chemical industry, health care industry, etc. 

Natural polymers such as chitin/chitosan, carrageenan, alginate are commonly available in the region.  Through previously completed RCA projects, necessary and sufficient expertise has been developed in the region for radiation processing of these materials into useful products.  The information collected so far and experience gained from the previous projects shall be shared and transferred to the other RCA member states under this new project which is in line with TCDC activities.  

The countries in this region have the necessary infrastructure and resources to tackle the above problems.  Radiation processing has been proven to be a simple technology for controlled degradation and modification of natural polymers as compared to other chemical and bio-technological methods.  When natural polymers are irradiated in either solid or in solutions, they are degraded.  Degradation can be easily controlled by irradiation time.  With a proper formulation, the same natural polymers can be crosslinked into gel formed.  Therefore, radiation can be used for the production of agro-chemicals by degrading natural polymers or for hydrogel by crosslinking.

By control of irradiation time and conditions, plant promoters will be produced from chitin/chitosan, carrageenan and alginate, fruit preservative from chitin/chitosan, and hydrogel from polysaccharides and some support materials.  Through the adoption of the radiation processing technology, in addition to produce the above products, the environmental problems arising from conventional technology will also be reduced.  To achieve the project output, several activities are planned that are mostly intended to transfer the information and experience available to end users and interested parties.  These can be implemented through organization of regional workshop, national executive management seminars, training of groups on specific subjects and provision of expert services.

Through the activity in the past two years under RAS/8/090, the participating countries acquired the necessary know how for applications and adopted the technology.  It is expected to apply the technology for agriculture, healthcare industry and environmental conservation in each country.  The techno-economical feasibility of the processes will ultimately affect the full adaptation of the technology.

Today both developed and developing countries are suffering from environmental problems. Pollution as a result of emission of toxic gases, sulphur dioxides and nitrogen oxides by electric utilities and industry has been considered as a significant environmental problem. In the form of acid rain it reaches global dimensions. There are conventional techniques to remove toxic components from flue gases. A new concept has been developed to use electron beam accelerators to remove SO2 and NOx from the flue gases of fossil-fuelled power stations and other heavy industrial processes.

Electron beams with energy up to 1 MeV are directed at the gases flowing through reaction chambers. They penetrate the low density stream of gases and cause a whole range of excitations and ionization reactions with molecules and atoms present, rendering them far more chemically reactive. If a flow of ammonia gas is also introduced, the reactions to form ammonium sulphate and nitrate occur with high efficiency in a relatively short distance within the reaction chamber. Ammonium sulphate and nitrate are valuable fertilizers and can be captured from the flue gases by filters and electro-static precipitators.

Pilot projects in Poland and Japan claim to have demonstrated a potential economic advantage of 20% or more for the electron beam flue gas cleaning process compared to conventional plants for removal of both SO2 and NOx.

Wastewater and other aqueous effluents are usually contaminated with pathogenic micro-organisms and protozoan parasites of human, animal or other origin, as well as with non-biodegradable organic compounds, originating from industrial or agricultural applications (for instance; herbicides, insecticides, fungicides etc.) these contaminated solutions often percolate through certain soils or soil fissures into ground water or discharged , in principle -after some remediating treatment- into surface water reservoirs (lakes or rivers), thus endangering potable water supplies.

Conventional chemical and/or physical treatment processes used in wastewater treatment generally transfer the problem to another media or in some cases result with the formation of reaction by-products that may be as bad or worse than the contaminating chemical materials.

Studies in recent years have demonstrated the effectiveness of ionizing radiation as such or in combination with other agents, such as ozone, heat etc., in the decomposition of non-biodegradable organic compounds in aqueous solutions and in the effective removal or inactivation of the pathogenic micro-organisms and protozoan parasites.  Recent R&D work have demonstrated the feasibility of decontamination and disinfection of wastewater and of drinking water by ionizing radiation. The use of ionizing radiation has already been considered as a powerful solution in the remediation of industrial wastewater and this technology is being applied in several countries all over the world. Waste streams from one of the largest chemical manufacturers in Brazil are being irradiated at the pilot scale with electron beams at IPEN, Sao Paulo. Large scale studies are being conducted to examine the practicality of using EB irradiation under different conditions at the wastewater treatment facility in Miami-Dade Sewage Complex in the USA. The wastewater from a synthetic rubber plant in Voronezh, Russia is being purified from its non-biodegradable emulsifier by using electron accelerators. An electron beam pilot plant is treating 1000m3/day of dyeing wastewater from a textile complex in Taegu, Korea. A commercial EB facility to treat wastewater from a Paper mill for increasing its recirculation has been designed in Korea.

The above given examples demonstrate the growing acceptance of radiation processing technology in the treatment of industrial wastewater all over the world. Considerable information and experience have already been collected on various technical, operational and economic aspects of radiation processing of wastewaters

3. Duration:

The project is expected to be carried out for another two years. 

4. Budget:

The estimated budget of the project: US$150,000

5. Expected in-kind contribution and RRUs:

Experts and the technical and scientific contributions can be expected from the following Member States.

1)
JAERI, Japan: for natural polymers processing

2)
VAEC, Vietnam: for natural polymers processing

3)
Korea: for waste water treatment

4)
China: for flue gas treatment

5)
Malaysia: for flue gas treatment

6. End users
The applications of modified natural polymers are in the field of agriculture and health care industry such as hydrogels for wound dressing, drug delivery systems, as additives in cosmetic products, etc. These products are considered high value end-products and will benefit food production and health care industry in the region. Consequently, the industry for processing of natural resources will grow in the region.  The reduction of environmental pollution will have strong social and economic positive impact in all Member States of the region.

6. Relation to  TC projects:

LIST OF TC PROJECTS RELEVANT TO  RAS/8/090

BGD/8/017 : Pilot-scale production of biomaterials for medical treatments

INS/8/021 : Pilot scale demonstration of biomaterials for medical care

MAL/8/015 : Industrial applications of radiation technologies

SRL/8/017 : Radiation Processing for industrial applications

VIE/8/010 : Radiation processing of health-care products

MYA/8/005 : Multipurpose irradiation facility

PHI/8/021 : Large scale gamma irradiation services

ROK/8/007 : Demonstration facility for industrial wastewater treatment using electron beams

In addition to above list of ongoing TC projects, new proposals for 2003-2004 cycle in draft form at this stage, from Indonesia and Malaysia on electron beam treatment of flue gases and wastewater respectively were received
Work Plan in 2003/2004

	Year
	Activity
	Budget

	Natural Polymers

	2003
	1) Regional Workshop on Radiation Processing of Natural Polymers for Health-care Application

May 2003, Malaysia

Duration: 1 week
	US$ 25,000
Fund:a/ (JPN)

	
	2) Regional Group Training Course for the Application of Radiation Processed Natural Polymers

June 2003, Vietnam

Duration: 2weeks (15 participants)
	US$ 50,000

Fund:a/ (JPN)

	2004
	1) Regional Workshop on Radiation Processing of Natural Polymers for Agricultural and Environmental Applications

September 2004, Philippines

Duration: 1 week
	US$ 25,000
Fund:a/ (JPN)

	Environmental Conservation (Flue Gas & Waste Water)

	2003
	PFM on the Use of Radiation Technology for Environmental Remediation

March 2003, Korea/China
	US$ 25,000

	2004
	RTC on Radiation Technology for the Conservation of Environment

June 2004, China/Korea
	US$ 25,000


Priority: 

1) RWS on Radiation Processing of Natural Polymers for Healthcare Applications, 2003

2) RWS Regional Workshop on Radiation Processing of Natural Polymers for Agricultural and Environmental Applications, 2004
3) PFM on the Use of Radiation Technology for Environmental Remediation, 2003

4) RTC for the Application of Radiation Processed Natural Polymers, 2003

5) RTC on Radiation Technology for the Conservation of Environment, 2004
 PROSPECTUS

	Title:
	Regional Workshop on Radiation Processing of Natural Polymers for Agro and Agro-chemical Industry

	Place:
	Malaysia

	Date:
	July 2003

	Deadline for Nominations
	June 2003

	Organisers:
	International Atomic Energy Agency (IAEA) 

	Language:
	English

	Participation:
	Vietnam/India/Indonesia/Thailand/China/Korea/Malaysia/Phillipines/ Myanmar/Japan. 15 participants from selected Member States.

	Background:
	RCA region is rich of natural polymers such as chitin/chitosan, carrageenan and alginate which have not yet fully utilized. Some research projects such as radiation processing of natural polymer has been initiated as CRP under the framework of the RCA/IAEA programme and RAS/8/090. Results from the regional CRP and RAS/8/090 have indicated the important of role of radiation to convert natural polymer to useful products for agriculture such as plant growth promoters and preservatives. Although hundreds of synthetic materials have been used in this area, they are not environmental friendly. The use of natural polymers instead of synthetic materials will not only provide better utilization of natural resources but will also help reducing the associated environmental problems. 

	Purpose of the meeting:
	The main purpose of the workshop are:

(1)
To discuss the outcome of various projects undertaken by Member States on the related field.

(2)
To develop methodology for production of bioactive materials from natural polymer by using radiation

(3)
To demonstrate the application of the irradiated natural polymer for agriculture. 



	Participants qualifications:
	Scientist or engineer from research institution and industry who involve in related research or applications of similar conventional products.  

	Nature of the workshop:
	The workshop will focus on discussion of the methodology of production of bioactive materials, testing and evaluation of the materials and the application in the related area. 

	Application procedure:
	

	Language certificate:
	

	Administrative and financial arrangements:
	


	Title:
	Regional Group Training Course on Modification of Natural Polymers by Radiation Processing

	Place:
	Indonesia

	Date:
	March 2003

	Deadline for Nominations
	February 2003

	Organisers:
	International Atomic Energy Agency (IAEA) 

	Language:
	English

	Participation:
	Vietnam/India/Indonesia/Thailand/China/Korea/Malaysia/Phillipines/ Myanmar. 15 participants from selected Member States.

	Background:
	RCA region is rich of natural polymers such as chitin/chitosan, carrageenan and alginate which have not yet fully utilized. Some research projects such as radiation processing of natural polymer has been initiated as RCA RAS/8/090. Results obtained in the past two years have indicated the important of role of radiation to convert natural polymer to useful products such as plant growth promoters, preservative, hydrogel and adsorbents. Although hundreds of synthetic polymers have been used in this area, they are not degraded under the environmental condition and eventually causing environmental pollution. The use of natural polymers instead of synthetic ones will not only provide better utilization of natural resources but will also help reducing the associated environmental problems. 

	Purpose of the meeting:
	The main purpose of the group training course are:

(1)
To disseminate information and knowledge on radiation processing of natural polymer

(2)
To demonstrate the application of irradiated products for agriculture and healthcare purposes.



	Participants qualifications:
	Scientist or engineer from research institution and industry who involve in related research or applications of similar conventional products.  

	Nature of the workshop:
	The training will focus on dissemination of information, knowledge including the methodology of radiation degradation of natural polymer, testing and evaluation of irradiated products and the application in the related area. 

	Application procedure:
	

	Language certificate:
	

	Administrative and financial arrangements:
	


	Title:
	Regional Workshop on Radiation Processing of Natural Polymers for Environmental Conservation

	Place:
	Korea

	Date:
	September 2004

	Deadline for Nominations
	August 2004

	Organisers:
	International Atomic Energy Agency (IAEA) 

	Language:
	English

	Participation:
	Vietnam/India/Indonesia/Thailand/China/Korea/Malaysia/Phillipines/ Myanmar/Japan. 15 participants from selected Member States.

	Background:
	RCA region is rich of natural polymers such as chitin/chitosan, carrageenan and alginate which have not yet fully utilized. Some research projects such as radiation processing of natural polymer has been initiated as CRP under the framework of the RCA/IAEA programme and RAS/8/090.  Results from the regional CRP and RAS/8/090 have indicated the important of role of radiation to convert natural polymer to useful products for environmental conservation such as hydrogel and adsorbents. Although hundreds of synthetic polymers have been used in this area, they are not easily degraded under the environmental condition and eventually causing environmental pollution. The use of natural polymers instead of synthetic ones will not only provide better utilization of natural resources but will also help reducing the associated environmental problems. 

	Purpose of the meeting:
	The main purpose of the workshop are:

(1)
To discuss the outcome of various projects undertaken by Member States on the related field.

(2)
To develop methodology for production of materials for environmental conservation from natural polymer by using radiation.

(3)
To demonstrate the application of the irradiated natural polymer for environmental conservation.



	Participants qualifications:
	Scientist or engineer from research institution and industry who involve in related research or applications of similar conventional products.  

	Nature of the workshop:
	The workshop will focus on discussion of the methodology of production of irradiated materials, testing and evaluation of the materials and the application in the related area. 

	Application procedure:
	

	Language certificate:
	

	Administrative and financial arrangements:
	


