Nuclear reactions: (1) Fission and (2) Fusion

In both types of reactions, the total nuclear mass of product(s) 
is less than the total nuclear mass of the reactant(s). In reality, 
this mass (called mass defect) is not lost, it is converted to energy (called nuclear binding energy).   E = mc2            ; c = 3 x108m/s
Fission nuclear reaction involves the splitting of a heavy nucleus to produce smaller nuclei, neutrons and a lot of energy. 
http://www.ap.stmarys.ca/demos/content/modern/mousetrap_reactor/uranium_fission.GIF
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1         235              236            141           92               1         a lot of
  n  +    U   (      U  (    Ba  +   Kr  + 3  n + energy
0           92                92             56            36               0

Which particle are a reactant and also a product?
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http://wps.prenhall.com/wps/media/objects/476/488316/Instructor_Resources/Chapter_17/FG17_10.JPG

These neutrons can become reactants to be captured 
by other U-235 nuclei, which in turn undergo fission 
and release more neutrons and energy.

Chain reaction- A self-sustaining nuclear or chemical reaction in which the product from each step acts as the reactant for the next.   

Which product is a reactant in the next step? ________ .        
Critical mass—
the minimum mass needed to produce a chain reaction.

Fissionable fuel — U-233, U-235 and Pu-239  

Breeder reactor — could produce more fissionable fuel.

Example:

     1            238                      239                     0       
        n  +       U     (          Pu  +  2    e 

     0              92                        94                  – 1          

                  non                  fissionable
              fissionable 
Examples of fission reaction:
  (1) Atomic bomb (uncontrolled fission chain reaction)

  (2) Fission nuclear reactor ( controlled fission reaction)

