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Introduction 
 
The spent fuel of FBNR reactor may not be considered nuclear waste because it has 
useful applications as source of radiation in equipments for irradiation purposes.  
 
The 15mm diameter spherical fuel elements can be used to produce sources of gamma 
radiation in various geometries namely point, line and plane source as schematically 
shown below: 
 
 

 
 
 
 
 
 
 
 
 
 
 



The radioactivity of the spent fuel as a function of time is shown below: 
 

 
 

http://www.nucleartourist.com/basics/sfdecay1.htm 
 
 
Gamma radiation emitted from the FBNR spent fuel can be used for sterilization 
process of eliminating micro-organisms. 
 

 
 



 
 
 
 

Applications in Medicine 
 

 
 

Gamma-ray irradiation is a cold sterilization technology, thus an ideal way of 
sterilization for products that can't stand high temperatures, like syringes and 
cosmatics. It can kill harmful bacteria without damaging the product.  

http://www.sterilesun.com.cn/fenye_eng/feiye_4.html 



 
 
 

 
 

Gamma Knife is a form of stereo tactic radio surgery or radiation therapy only used 
for the brain. The device aims gamma radiation through a target point in the patient's 
brain. The patient wears a specialized helmet that is surgically fixed to their skull so 
that the brain tumor remains stationary at target point of the gamma rays. A killing 
dose of radiation is thereby sent through the tumor in one treatment session, while all 
surrounding brain tissues are relatively spared. 

http://www.alexian-cancer.org/content.aspx?section=cancertreatment&id=35903 



 
 

 
Applications in Agr iculture 

 
Irradiation process can help storing food, dispelling food source disease that can harm 
human's health, making food safer for eating and prolonging food's shelf live. 
Irradiation can kill bacteria which can lead to deterioration. Besides it can kill insect, 
egg and grub which hide in the food, prohibit sprouting and germination of potatoes 
onion and garlic. 

 

 



 
 
 
 

 
 
To irradiate food or some other product, the source is pulled out of the water into a 
chamber with massive concrete walls that keep any rays from escaping. Medical 
products or foods to be irradiated are brought into the chamber, and are exposed to the 
rays for a defined period of time. After it is used, the source is returned to the water 
tank. 

http://www.ext.vt.edu/pubs/foods/458-300/458-300.html 
 



 
Applications in Industry 

 
 

 
 
 

 
 
 
 
 



 
 

The analysis technique uses low energy gamma radiation directed through the 
material on a moving conveyor. Absorption of the low energy gamma rays will occur 
due to the ash content and bed depth of the coal on the conveyor.  A second, high 
energy nuclear source, is used to normalize the ash results for bed depth variations. 
The two gamma ray signals are combined to give the ash content in the coal 
normalized for bed depth variation. 

http://www.kanawhascales.com/products/analyzers/ash_analyzer.aspx 
 

 
 

Measurements of moisture distribution in wooden window corners (L-joints) by 
means of gamma radiation 

www.biomatnet.org/secure/Air/S255.htm 
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