
Thorium-Uranium Breeding Cycle

Uranium-233 is fissile and will 
fission when struck by a 
neutron, releasing energy and 
2 to 3 neutrons.  One neutron 
is needed to sustain the chain-
reaction, one neutron is 
needed for breeding, and any 
remainder can be used to 
breed additional fuel.

Thorium-232 absorbs a 
neutron from fission and 

becomes thorium-233.
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Thorium-233 decays 
quickly (half-life of 22.3 

min) to protactinium-
233 by emitting a beta 
particle (an electron).

Protactinium-233 decays more slowly 
(half-life of 27 days) to uranium-233 by 
emitting a beta particle (an electron).  

It is important that Pa-233 NOT 
absorb a neutron before it 
decays to U-233—it should be 
isolated from any neutrons until it 
decays.


