Nuclear Energy
I. Introduction to Nuclear Processes
A. Nuclear energy 

B. Fission vs. Fusion

1. Fission 
2. Fusion 
C. The process of nuclear fission

1. Nuclei bombarded with neutrons
2. Energy emitted
3. Chain reaction
D. Atoms and Radioactivity

1. Isotopes 
2. Radioisotopes 
3. Radioactive decay 
II. Nuclear Reactors
A. Conventional Nuclear Fission

1. Nuclear fuel cycle 

a. Mining 

b. Enrichment 
c. Fuel processed
d. Fuel rods/assemblies
e. Disposal
2. Production of electricity
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3. Safety features

a. Reactor vessel
b. Containment building
B. Breeder Nuclear Fission

1. Process:

a. U-238 to plutonium-239
b. Makes more fuel than it uses
2. Use of waste from traditional plants
3. Safety issues:

a. Liquid sodium
b. Expensive
c. Use of plutonium fuel
III. Pros and Cons
A. Environmental

1. Pollutants
2. Radioactive waste

B. Cost

1. Plants expensive
2. Decommissioning
3. Fuel costs low
C. Safety

1. Meltdown 
Ex.  Chernobyl (Ukraine), Three Mile Island (Pennsylvania, US)

Ex. Fukushima 
2. Probability 
D. Link to Nuclear Weapons

1. Weapon fuel
2. Accessibility
IV. Radioactive Wastes

A. Classifications

1. Low-level radioactive wastes 
2. High-level radioactive wastes

B. Disposal 

1. Secure storage
2. Storage at reactor sites
3. Some countries have centralized storage locations  

a. Characteristics:

b. Transportation 
V. Fusion:  Energy for the Future?

A. Uses isotopes of hydrogen
B. Pros:

1. Fuel availability
2. No high level waste
C. Challenges:

1. High temperatures
2. Confinement of plasma 
D. Fusion research 

