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Radioactive IsotopesRadioactive Isotopes
 Only certain isotopes of some elements are radioactive.If an atom is radioactive the proton to neutron ratio is not near 1:1
 [http://wps.prenhall.com/wps/media/objects/602/616516/Media_Assets/Chapter22/Text_Images/FG22_03.JPG]
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[http://wps.prenhall.com/wps/media/objects/602/616516/Media_Assets/Chapter22/Text_Images/FG22_03.JPG]
 Ratio does not apply
 to “heavy” elements
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Radioactive IsotopesRadioactive Isotopes
 Example: 126C vs. 14
 6C12
 6C has 6 p+ and 6 n, so ratio is 1:1 (stable)14
 6C has 6 p+ and 8 n, so ratio is 3:4 (radioactive)
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Nuclear EquationsNuclear Equations
 146C 4
 2He + 104Be
 Notice that the “mass” on both sides of the arrow is 14.
 And the “protons” on both sides are 6.
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Nuclear EquationsNuclear Equations
 Example:40
 18Ar ____ + 3817Cl
 2
 1 H
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Nuclear EquationsNuclear Equations
 Particles may also appear in these equations:1
 0 n is a neutron0
 -1 e is an electron1
 1 p or 11 H is a proton

Page 8
						

Nuclear EquationsNuclear Equations
 Example:32
 16S + 11H ____ + 32
 17Cl
 Example:14
 7N + 0-1e 14
 6C + ___
 1
 0 n
 γ
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Alpha ParticlesAlpha Particles
 Least penetrating – can be stopped by things as thin as a piece of paper.
 Written as either α or 4
 2He
 [http://images.encarta.msn.com/xrefmedia/aencmed/targets/illus/ilt/T045706A.gif]
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Alpha Detector shows damage after exposure for 3
 months.
 [http://www.radongas.com/images/alpha_track.jpg]
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Alpha ParticlesAlpha Particles
 Example:
 Uranium-238 decays by alpha emission.
 23892U 4
 2He + 234
 90Th
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Beta ParticlesBeta Particles
 Faster and more penetrating than α, but can be stopped by pieces of metal such as Aluminum.
 Written as either β or 0
 -1e[http://wps.prenhall.com/wps/media/objects/476/488316/Instructor_Resources/Chapter_17/FG17_05.JPG]

Page 13
						

Beta ParticlesBeta Particles
 Example:
 Radon-222 decays by beta (electron) emission.
 22286Rn 0
 -1e + 22287Fr

Page 14
						

Beta ParticlesBeta Particles
 When a proton turns into a neutron, a positron is emitted.01e
 [http://wps.prenhall.com/wps/media/objects/476/488316/Instructor_Resources/Chapter_17/FG17_06.JPG]
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Beta ParticlesBeta Particles
 Example:
 Radium-230 decays by beta (positron) emission.
 23088Ra 0
 1e + 23087Fr

Page 16
						

Gamma RaysGamma Rays
 These are made of pure energy and travel at the speed of light.
 Symbol = γ
 These are the most penetrating, needing thick pieces of concrete or lead to stop it.

Page 17
						

Gamma RaysGamma Rays
 Example:
 Polonium-212 gives off a gamma ray:
 21284Po γ +
 21284Po
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Click here for a shielding demo
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Nuclear Decay SeriesNuclear Decay Series
 This shows the chain of radioactive atoms that occur over time.Radioactive elements decay into other radioactive elements until they become stable.
 [http://www.compumike.com/science/halflifeu238.gif]
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