Nuclear Chemistry

Physical Science

Radioactivity

· Radioactivity:  emitting particles from the nucleus of radioactive elements (84 and up)
· Radioactive Decay:  elements with atomic # 84 or higher have particles/energy that escapes the nucleus.  Unstable.  
Discoveries

· Becquerel:  an experiment with uranium salt where he accidentally exposed photographic film in a drawer.  
· Formed stripes on the film.
· Pierre and Marie Curie:  worked pitchblende (ore or uranium), decayed into polonium and radium (both have more energy than uranium)

Nuclear Radiation

· Is charged particles and energy that are emitted from the nuclei of radioactive isotopes

· Three Types
· Alpha

· Beta

· Gamma

Alpha Particles
· Positively Charged

· Composed of 2 Protons and 2 Neutrons

· Stopped by a thin sheet of paper

· Expressed as [image: image2.png]4
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 or α
· Has a mass of 4 amu

Beta Particles

· Negatively charged

· Consists of electrons

· Stopped by Aluminum foil

· Expressed as [image: image4.png]


or β
· Very small mass

Gamma Rays

· Highest frequency on the E-M spectrum

· No mass and no charge

· High energy

· Stopped by 3 meters of concrete or 3 cm of lead

· Expressed as [image: image6.png]



Alpha Decay

· Where there is a release of alpha particles

· Product has 2 less protons and 2 less neutrons

· Mass Number decreases by 4

· Atomic Number decreases by 2

· Ex: 

[image: image8.png]ZSBU



 ( [image: image10.png]235Th



 + [image: image12.png]



Alpha Decay Practice
Write the balanced nuclear equation for the alpha decay of polonium—210 
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Beta Decay

· Where a neutron decomposes to a proton and electron

· Proton Stays

· Electron is released

· Mass number stays the same

· Atomic Number increases by one

· Ex:
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Beta Decay Practice
Write a balanced nuclear equation for the beta decay of carbon-14
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Ways to Detect Radiation
· Film badge:  photo plate.
· Electroscope:  detecting static electricity.
· Geiger counter:  “clicking sound” machine.
· Cloud chambers:  water becomes charged by the radiation.
· Bubble chambers:  liquid hydrogen bubbles when exposed to radiation.
Transmutation

· One element changes into one element through nuclear decay.
· Carbon-14 changes to nitrogen.

Half—Life 

· Is the time required for half of a sample to decay

Half—Life Practice

· You have a 30 gram sample of Radium—226. It has a half—life of 1620 years. How many years will it take to only have 7.5 grams of Radium—226?

Fission vs. Fusion

· Fission
· Splitting the nucleus into two nuclei with smaller masses

· Occurs in large mass elements

· Produces energy

· Fusion
· Process where 2 nuclei combine to form a larger mass

· Occurs in small mass nuclei

· Produces energy (like in the sun, stars, and plasma)

Parts of a Nuclear Reactor
· Fuel element:  substance that undergoes nuclear fission.  Uranium.
· Moderator:  slows down the processes in fission.  Graphite/carbon used.  
· Control rods:  absorb neutrons and stop the bombardment of neutrons on the fuel element.
· Pump:  circulates coolant inside the chambers in which fission is occurring.  Regulates the equipment.
· Shielding:  prevents leakage of the radiation.  
