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Applications of radio isotopes and radiation technology are contributing significantly in many
areas of science & technology, industry and environment, towards sustainable development,
improving the quality of life and cleaner and safer national industries. There are three major
classes impacting industrial scale operations, namely, (a) radiation processing/treatment, (b)
radiotracer and sealed source techniques to monitor industrial processes/columns/vesscls and (c)
industrial gamma radiography & tomography.
Radiation processing applying gamma sources and electron accelerators for material
treatment/modification is an established technology. There are over 160 gamma industrial
irradiators and 1300 industrial electron accelerators in operation worldwide. Development of new
materials, especially for healthcare and environment protection, and advanced products (for
electronics, solar energy systems, biotechnology etc) are the main objectives of R&D activity in
radiation processing technology. The International Atomic Energy Agency (IAEA, Agency) is
involved in supporting both the development and transfer of radiation technology. Thanks to
Agency's efforts, advanced radiation processing centres have been established in many Member
States (MS), e.g. Malaysia, Egypt, Iran, Poland, Brazil, Hungary. Hydrogel dressing for wounds,
radiation vulcanised latex, degraded natural polymer are examples of useful product outcomes.
Demonstration of effective treatment of flue gas in pilot plant as well as industrial scale and
industrial wastewater in pilot plant scale has shown promise for tackling industrial
emissions/effluents using electron beam machines.

Industrial radiotracer and gamma sealed source techniques arc largely used for analyzing
industrial process systems. Initially used as trouble-shooting measures, they play a vital role in
process parameter optimization, improved productivity, on-line monitoring and could lead to
even pre-commissioning benchmarking. Gamma tomography for process visualization is a
complementary advanced technology for optimizing industrial process design and operation,
applicable for many industrial multiphase flow systems: distillation columns, packed beds with
two phase flows, risers, fluidized beds, and other multiphase processing units. New development
is expected in the preparation of radiotracers for harsh industrial conditions and radiotracers from
radioisotope generators for remote sites. Multi-tracer investigations for oil field characterization
in on-shore and off-shore are under development.

Technology support to adopt conventional gamma radiography for non-destructive testing
(NDT) is an important contribution from Agency in strengthening MS capabilities for
industrialization. Considerable progress towards the development of procedures, and
strengthening education, training and harmonized certification in industrial radiography is
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notable. Digital Industrial Radiography (DIR) is state of the art testing, involving electronic

detection of X-rays and gamma rays using radiation detectors. New development in radiation

detector technology makes DIR a method of choice for on-line NDT inspection.
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FUTURE TECHNOLOGY CHALLENGES IN NON-PROLJFERATION
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Radiation detection technologies are an important tool in the prevention of proliferation. A

variety of new developments have enabled enhanced performance in terms of energy resolution,

spatial resolution, predictive modeling and simulation, active interrogation, and ease of operation

and deployment in the field.

For example, various gamma ray imaging approaches are being explored to combine spatial

resolution with background suppression in order to enhance sensitivity at reasonable standoff

distances and acquisition times. New materials and approaches are being developed in order to

provide adequate energy resolution in field use without the necessity for liquid nitrogen. Finally,

different detectors combined into distributed networks offer promise for detection and tracking of

radioactive materials.

As the world moves into the 21st century, the possibility of greater reliance on nuclear energy

will impose additional technical requirements to prevent proliferation. In addition to proliferation

resistant reactors, a careful examination of the various possible fuel cycles from cradle to grave

will provide additional technical and nonproliferation challenges in the areas of conversion,

enrichment, transportation, recycling and waste disposal. Radiation detection technology and

information management have a prominent role in any future global regime for nonproliferation

beyond the current Advanced Protocol.

This work was performed under the auspices of the U.S. Department of Energy by University of

California, Lawrence Livermore National Laboratory under contract No. W-7405-Eng-48.
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