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INTRODUCTION 

The discovery of the fission of uranium by Otto Hahn 
at the end of 1938 opened the gateway of nuclear energy 
applications as a new and powerful energy source. The 
first applications of this energy source were unfortunately 
shown as the atomic bombs. So, the first nuclear energy 
applications were initiated by the use of fissile U-235 and 
then continued being added an artificial fissile material 
Pu-239. As a consequence of this initiative, today's 
nuclear technology has principally been based on the use 
of these fissile materials. The existence of thorium in the 
nature and its potential use in the nuclear technology were 
not unfortunately into account with a sufficient 
importance. Today, the excess of Pu-239, the proliferation 
potential of nuclear weapons, and also the anxious of 
nuclear terrorism are very serious and basic factors for 
global suffering.  

GLOBAL DISTRIBUTION OF THORIUM 
AND URANIUM 

The global abundance of thorium is about three folder 
high than that of uranium. This means that the isotopic 
natural abundance of Th-232 is approximately 24,000 
folder high than that of fissile isotope of uranium, U-235. 
The global distributions of thorium and uranium reserves 
indicate that in general some developed countries such as 
the USA, Canada, Australia, France have considerable 
uranium reserves, and contrarily only some developing 
countries such as Turkey, Brazil, India, Egypt have 
considerable thorium reserves as being totally about 70 % 
of the global reserve. Turkey is the first country having 
about 800 kilo tones assured thorium reserve, and this 
corresponds to about 52 % of the total global reserve.  

THORIUM BASED NUCLEAR FUELS 

Th-232 is not a fissile material, but can finally be 
transformed into a fissile U-233 nucleus following a 
thermal neutron capture reaction. So, the natural Th-232 
as a bred of U-233 has became an important nuclear 
material having very large potential applications. While 
the first studies on the thorium fuel cycle was begun in the 

USA as early as with the studies on uranium and 
plutonium following the Manhattan project, the technical 
studies on the use of thorium based nuclear fuels in 
commercial reactors were slowly progressed during the 
last 50 years. Nevertheless, some prototype reactors were 
operated to test the potential use of thorium based nuclear 
fuels in some countries such as the USA, Germany, UK, 
Holland. Following the closing of cold war and the 
agreement on the non-proliferation of nuclear weapons at 
the end of 1980's, the excess Pu-239 either in the nuclear 
weapons or in the stocks, the increasing of the terrorist 
activities, and the global environmental problems have 
caused to focus the attention of nuclear community into 
the use of thorium based nuclear fuels. In this context, 
India as a country having considerable thorium reserves 
and special experience on nuclear technology had earlier 
directed to their national attentions to the use of thorium 
fuels in their own reactors. This country is independently 
continuing to these efforts. In parallel to India case, the 
special interests in the use of thorium fuels have been 
focused years by years since about last fifteen years in 
some other countries such as the Russian Federation, 
Japan, China, Holland, Canada, the USA, etc. The studies 
carried out on the thorium have clearly showed that the 
thorium based nuclear fuels have the potential easily use 
in most of reactor types actually operated with the 
classical uranium based nuclear fuels without any 
considerable modification. It is also very promising 
progress that a new thorium based nuclear fuel proposed 
by Radkowsky as being based on a “seed-blanket” fuel 
design is seeming to be an ideal approach to replace the 
uranium based nuclear fuels with that of Radkowsky 
thorium fuels. Starting from this new fuel approach 
Radkowsy Thorium Power Corporation has been 
established in the USA in 1992. This corporation has 
eventually aimed to test and to use the Radkowsky 
thorium fuels in some commercial reactor by 2005.  

CONCLUSION 

Nowadays, the nuclear technology has been 
interrogated because of proliferation of nuclear weapons, 
long-lived wastes, technical problems of excess Pu-239 



 

 

either in dismantled nuclear weapons or in stocks. On the 
other hand, the nuclear energy cannot be abandoned 
because of increasing global energy demand year by year, 
and so, sustainable nuclear energy production systems 
should be developed in long term. All technical 
parameters obtained from the studies on thorium fuel 
cycle during the last 50 years indicate that in the case of 
developing the technologies based on thorium fuel cycle 
systems, these serious problems will probably be resolved, 
and sustainable nuclear energy production will be realized 
in the next new century. This means that thorium will 
probably be a nuclear material much more valuable than 
uranium in the future. For this reason, all developing 
countries having thorium reserves should direct their 
technological attentions to the evaluation of their national 
thorium deposits like in the case of India, and cooperate 
each others in this field for combining their efforts. This 
can be realized under the coordination of a technology 
leader country. Finally, thorium is shown in the horizon of 
the 21st century as a brighten star of new nuclear 
technology era.  

SUMMARY 

Today's nuclear technology has principally been 
based on the use of fissile U-235 and Pu-239. he existence 
of thorium in the nature and its potential use in the nuclear 
technology were not unfortunately into account with a 
sufficient importance. The global distributions of thorium 
and uranium reserves indicate that in general some 
developed countries such as the USA, Canada, Australia, 
France have considerable uranium reserves, and contrarily 
only some developing countries such as Turkey, Brazil, 
India, Egypt have considerable thorium reserves. The 
studies carried out on the thorium during the last 50 years 
have clearly showed that the thorium based nuclear fuels 
have the potential easily use in most of reactor types 
actually operated with the classical uranium based nuclear 
fuels without any considerable modification. In the case of 
the use of thorium based nuclear fuels in future nuclear 
energy production systems, the serious problems such as 
the excess of Pu-239, the proliferation potential of nuclear 
weapons, and also the anxious of nuclear terrorism will 
probably be resolved, and sustainable nuclear energy 
production will be realized in the next new century. 

 


