
Summary / Objectives:

On Thorium As Nuclear Fuel

This webinar will present an overview of the basic concepts behind the historical 
interest on the use of thorium as a nuclear fuel. It will aim at reviewing thorium’s 
real potential and the many challenges it is facing before it can be part of the 
solution to the world’s energy problems. It is aimed at giving some of the scientific 
elements to a general audience in order to “demystify the thorium question” 
which has regained some prominence in recent years when talking 
about future nuclear concepts.
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1. U or Th? Not that much of a choice in fact :

2. Neutron Economy:
Breeding with Th-U233: possible in thermal spectrum
U/Pu cycle : best neutron economy in fast spectrum



3. Thoria(ThO2)-based fuels (in current technologyies) :
• Thoria-based fuels for LWRs and PHWRs exhibit improved defect 

performance and are a highly prospective technology for consuming or 
transmuting transuranic (Pu + MA) nuclides 

• Thoria-based fuels must first be qualified to assure their safe performance in 
the usual suite of normal/accident scenarios; Processes will require 
significant further development and test programmes to manufacture and 
qualify optimal industrial thorium-based fuels. 

ThorEnergy@ IFE, Norway, (Th, Ce)O2

Irradiation tests at OECD Halden Reactor

4. Past Experience of Thorium development:
In 1960/70’s, some reactors have used Thorium based fuels.



5. Thorium Fuel Cycle
An inherently long transition process, as illustrated by the Indian Strategy

6. Resource availability of Thorium 
By-product Production of thorium from other industrial mining activities can 
provide more than ample quantities of thorium for potential use in the nuclear 
industry for this century and beyond:
• Rare Earth ore mining
• Ilmenite (titanium ore) mining
• Iron ore mining




