Nuclear Chemistry Factoids:

Fusion: two nuclei come together to make a larger nucleus.  A new type of atom is made. A large amount of energy is given off.  This happens in the sun. 

Fission: a large nucleus falls apart to produce two “daughter” nuclei. A large amount of energy is given off.  Uranium does this in a nuclear reactor.

Half-life: the amount of time it takes for half of a sample to decay (fall apart.)  For example, how much time it takes for 100 g of carbon-14 to decay so that there are only 50 g of carbon-14 left, which is 5730 years.  Carbon dating relies on calculating half-lives to figure out how old a relic is. 

Alpha particle, : 2 protons + 2 neutrons (a helium nucleus) that leaves a decaying atom 
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Considered to be bigger and slower than beta particles and gamma rays

Cannot pass through paper

Only go about 2 mm into the skin…not very far at all

Very dangerous if inhaled or swallowed because the body tissue inside of us is fragile. 

Beta particle, : a high-speed electron that comes flying out of a decaying atom

A neutron falls apart:  a proton is left in the atom, and an electron comes flying out of the atom: the beta particle  
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Considered to be very small and can move very fast.

Can pass through paper, but can be blocked by 2 mm of Aluminum foil

Can pass through skin into the body

Gamma ray, :  pure energy of a very short wavelength and high energy

Smaller than x-rays

On the uv side of the electromagnetic spectrum

Released when a nucleus needs to release some energy to be more stable

Can accompany an alpha or beta emission

Can cause serious damage to chromosomes or tissue because the energy can affect molecules in our body.

Pass through paper, aluminum foil, our bodies, but can be stopped by concrete or lead.

Quarks: 


protons and neutrons have substructures and consist of particles called quarks

Nuclear reactors:

Use the heat from nuclear fission (splitting of Uranium) to heat up “clean” water.  The “clean” water flows through a turbine that turns a generator.  The generator creates electricity.

Chemical reactions vs Nuclear reactions:

Nuclear reactions involve a tremendous amount of energy. Chemical reactions do not involve much energy by comparison.

Nuclear reactions: fission, fusion. Cannot be done in the classroom.

Chemical reactions: lighting a match, putting metal in acid, seeing colors change when chemicals react, burning salts in a Bunsen burner.  Can be done in the classroom.

E=mc2 allows one to relate the conversion of mass in the nucleus to energy during nuclear reactions. 

A factoid that I have no clue how to categorize: 

· protons and neutrons in the nucleus are held together by nuclear forces that overcome the electromagnetic repulsion between the protons.

How to calculate half-life:

To determine how much of a sample is left after a certain number of half lives:

Take ½ and multiply it by itself the same number times as you have half lives.  So if 3 half lives passed, you would do: ½ x ½ x ½.  Take the resulting fraction (1/8) and multiply it by the original amount you had.  If you started with 100 g, after 3 half lives, you would have 1/8 as much, or 12.5 g of the isotope. 

How are equations written?

Symbols have two numbers to the left of them.  The top number is the atomic mass, the bottom number is the number of charges, essentially the atomic number.  The sum of the atomic masses on one side of the arrow have to equal the sum of the atomic masses on the other side of the arrow. Likewise, the sum of the charges on one side of the arrow have to equal the sum of the charges on the other side of the arrow. 

Practice:
If the information on these pages is not enough, please use your textbook to answer the questions. 

Fill in the following table:

	
	What is it?
	How does the nucleus change?
	How far does it penetrate?
	How much damage does it cause? 

	Alpha particles or decay
	
	
	
	

	Beta particles or decay
	
	
	
	

	Gamma particles or decay
	
	
	
	


Half-life questions.  SHOW ALL WORK.  Final answers without supporting work will not be given any credit.

1. The half life of a substance is 4000 years.  We have 3 g of the substance now.  We figured that there must have been 192 g of the isotope to begin with.  How many half-lives have passed?   How old is the remaining substance?

2.  If you start with 800 g of a substance, how much will you have left after 2 half-lives?

3. I have 50 g of a substance.  It has gone through 6 half-lives.  How much was there to start with?

1.  40 K
(
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type of particle emitted:

2. 239 Pu
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