Notes:  Nuclear Chemistry

                                               :  When a nucleus loses or gains protons or neutrons.
· Nuclear reactions are                                          of other energy influences!

· Why do some nuclei undergo radioactive decay?

*  They are too                                                       (too many protons).




*Nuclear reactions happen to make atoms more                                 .
· During nuclear reactions:

*  The mass of the                                MUST = the mass of the                                   .

*  The atomic number of the                      MUST = the atomic number of the                   .

Reminder:  


Alpha particle: helium nucleus =       He 
·                         mass

·                         energy

· Can be stopped by a                                                           .
· Has a charge of                         .

· Example:                U 
(    

Practice: 
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3. Write an equation for the alpha decay of Rn-222.


Beta particle:            e    or            β
· Can be stopped by                                                             .
· Has a charge of                    .

· Example:   
      U 
  (  

  

Practice: 
       1.

       Po   (
  

        2. Write the equation for the beta decay of Pb-214.
Gamma Radiation: A gamma ray (                                                         ) is released from the nucleus.  
·                            energy
·                            mass
· Can be stopped by                                                                                 ..
*  Almost always occurs with alpha or beta decay.

Summary:  Nuclear Particles


Uses for nuclear chemistry
	Particle
	Symbol
	Mass
	Ability to go through things

	Alpha
	  
	
	

	Beta
	
	
	

	Gamma
	
	
	


·                                                     :  A large nucleus splits into two smaller ones
· Nuclear chain reaction:                                                                                     .
·                                          released.

Applications:

· If controlled:                                                            .

· If uncontrolled:                                                        .

·                                                : Two or more small nuclei combine to form a larger nucleus
*  Occurs                                                        (not on Earth!).
*  Produces                                                                             .
* Requires                                                                              .
·                                                                 ): the amount of time it takes for half of the atoms to undergo decay.
     *  Use:  

Half-Life Problems
1)  The half-life of an element is 10 years.  You start with a sample of 20 grams of that element. 

a)  How much will you have after 10 years?

b)  How much will you have after 20 years?

c)  What fraction of the original amount will be left after 4 half-life periods?

d)  After 7 half-life periods?
2)  A radioactive substance with a half-life of 8 years is allowed to decay.  If the sample started out with 80 grams and ended with 10 grams, how many years have passed?

3)  You started with a sample of 70 grams of a radioactive material.  After 30 years, you only had 8.75 grams left.  What is the half-life of this substance?

4)  You have 60 grams of Potassium-40 (half-life = 1.25 years).  If this sample has been decaying for 5 years, how much did you start with?
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