
 

The radioactive half-life for a given radioisotope is a measure of the tendency of the nucleus 
to "decay" or "disintegrate" and as such is based purely upon that probability. The tiny 
nuclear size compared to the atom and the enormities of the forces that act within it make it 
almost totally impervious to the outside world. The half-life is independent of the physical 
state (solid, liquid, gas), temperature, pressure, the chemical compound in which the nucleus 
finds itself, and essentially any other outside influence. It is independent of the chemistry of 
the atomic surface, and independent of the ordinary physical factors of the outside world. 
Radioactive decay is a statistical process which depends upon the instability of the particular 
radioisotope.  
Half-Life:  The time it takes ½ of any amount of radioactive matter to decay. 

(1/2)X = Amount Remaining  

Original Mass (1/2)X = Final Mass 

x = # Half Lives = Time Elapsed 

                  One Half Life 

Example:  The half-life of an atom is 3.0 minutes.  After 12.0 minutes what amount 

remains if the initial mass is 100. grams? 

 

 

Example:  The skeleton of an ancient fish is found to contain 12.5 % (or 1/8) the amount 

of carbon-14 that it contained while it was alive. The half-life of carbon-14 is 5730 years. 

How old was the skeleton? 
 

*Complete the following nuclear reactions: 
 

1. 233      229 

       U                  +       Th   (particle name?) 

 92    ____________     90 

2. 

Fission or fusion? 3 

.   

3.   22     22  

      Na +                     Ne  

 11         _____________  10  

4. 232      0 

       Pa                  +     

 91    ____________   -1 

5.  46   46   

    Ti             Sc  +  

 22   21        ________________ 

6. 43  43    

      K              Ca  +      + γ   

 19  20       ________________ 
7.  What happens to curium-247 when it experiences radioactive decay and emits 

alpha radiation? 

Nuclear Chemistry Foldable 

History Review: 

Dalton’s Postulates (1800)  

 matter is made up of tiny particles called atoms 

 atoms combine with other atoms to form compounds 

 during a chemical reaction atoms separate from each other (bonds 

are breaking) 

 Used the concept of atoms to explain the Law of Conservation of 

Mass (matter cannot be created or destroyed). 

 He thought that the atom was the smallest possible bit of matter 

and he visualized atoms as a solid mass (like a golf ball). 

Thomson 

 Discovered the negative electron (by passing electric currents 

through gas filled tubes he was able to cause the electrons within 

the atoms to move energy levels within the atom) 

 Plum pudding model 

Rutherford 

 Gold Foil Experiment 

 Discovered the nucleus (found out that the positive protons were 

located in a very small, dense region within the atom and that the 

electrons are outside the nucleus) 

 Nuclear model 

Bohr 

 Solar system nuclear model (not correct because electrons don’t 

move in circles around the nucleus but it does show the concept of 

energy levels) 
 

Nucleus:  Within the nucleus of an atom are the protons and neutrons. 

Two ways to show what makes up an atom are hyphen notation and a 

nuclear symbol.  *(Isotopes have different atomic masses.) 

 

Hyphen Notation:  Radium-228 

                    Name (hyphen) Mass # 
 

 

Nuclear Symbol: 228     Mass #  

         Ra                Symbol 

     88  *Atomic # 

 

Mass # = # protons + # neutrons 

 

Atomic # = # protons 

 

He  +           H       _______ 4 

2 

2 

1 



Nuclear Reactions (*produce far more energy compared to chemical): 
 

9  4  12   1 

  Be   +   He →     C     +    n 

4  2    6   0 
 

Reactants   Products 

Mass # = 9+3=13   Mass # = 12+1=13 

Atomic # = 4+2=6  Atomic # = 6+0=6 
 

In nuclear reactions these are the nuclear symbols for an electron, neutron, proton, and 

positron: 

 Electron (or beta particle)   0   0 

        e or   β 

     -1  -1  

Neutron  1 

     n 

   0 

  

 Proton   1 

     p 

   1 

 

 Positron  0 

     β 

   1 

Radioactive Decay (when an atom breaks down into simpler atoms or particles).  

*Results from the decay of unstable, heavy nuclei.  *Radioactivity results from the 

nucleus of an atom decaying.  During this process radiation is also emitted.  *Useful in 

medicine for studying organs (tracers) and *cancer treatment (radiation therapy).  

*Cancer may be a result of exposure to radiation.)  Here are a few types of radioactive 

decay: 

Alpha Emission (α) =   4 

 (*an alpha particle is     He 

 Essentially a helium nucleus) 2 

Shielding:  skin, paper, clothes (*lower radiation danger) 

*Beta Emission    0   0 

 (*medium radiation     e or   β 

  danger)  -1  -1  

Positron 0 

     β 

   1 

 Shielding (for beta and positron):  metal foil 

 Gamma (γ) Rays (*deadliest form of radiation) – no particle (only 

radiation/energy) 

 Shielding:  thick layers of lead or concrete 

Fission:  *splitting an atom into smaller atoms (also releases energy), *a very heavy 

nucleus splits into more stable, intermediate-size nuclei 

Uses:  nuclear power plants (*difficult to dispose of wastes), atomic bombs (*1st was the 

Manhatten Project) 

 
*see above diagram for illustration of fission reaction (*chain reaction = a series of 

reactions that happen simultaneously and release energy) 

 

Fusion:  *smaller (lighter) atoms combine into larger (heavier) atoms, *accompanied by 

release of energy,   Uses:  *occurs in stars/sun, H-bomb  

 
*nuclear fusion releases a large amount of energy 


