CHEMISTRY I – NOTES

NUCLEAR CHEMISTRY

Radioactivity

· Chemical reactions can cause atoms to be rearranged, but the ___________ of the elements remain the same

· This is because the ____________ of the atom does not change

· Nuclear Reaction: a reaction that involves a change in the ___________ of an atom
· There are reactions in which an atom of one element changes to an atom of another element __________________ _____________________!

· Radiation refers to _______ and _____________ emitted by an atom during a nuclear reaction

Chemical Reactions v. Nuclear Reactions

1. 

2. 

3.

4. 

5. 

6. 

· Radioactive atoms emit radiation because their nuclei are unstable.  Unstable systems gain _______________ by losing ______________
· The primary factor of determining how stable an atom is its ratio of __________ to _____________
· Protons and neutrons remain close and densely packed despite the strong ___________________ repulsion between protons

· The force that acts on subatomic particles that are extremely close together and keep the nucleus together is know as ___________ ____________ force.
· Unstable nuclei lose energy through radioactive decay to form a nucleus with a stable number for ___________and _______________ 

· _________________ ________________ – the spontaneous process (a process that does not require energy) of an unstable nuclei losing energy by emitting radiation 

· Unstable radioactive atoms will undergo radioactive decay until the form stable atoms, often of a different ___________________.

Types of Radiation

· Isotopes of atoms with unstable nuclei are called ____________________.

· During radioactive decay, unstable atoms lose energy by emitting one of several types of radiation, the three most common are __________, ___________, and _____________.
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· Alpha particles (α) have the same composition as a _____________ nucleus and a _______________ charge

· Beta particles (β) are fast moving electrons that have been emitted from a ___________ of an unstable nucleus.

· When a neutron emits an electron, it become a ______________.

10 n ( 
· Gamma rays are high-energy electromagnetic radiation in the form of ___________ (particles of light)
· Gamma rays have no _________ or ____________, but account for most of the ____________ loss as a nucleus decays
Nuclear Equations

· To solve Nuclear Reaction problems, just make sure the total of the atomic numbers and the total of the mass numbers are equal on both sides of the equation




22688Ra ( 22286Rn + 42He



mass #: 
226 ( 222 + 4



atomic #:
88 ( 86 + 2
· Exp 1 
23090Th ( ______ + 42He

· Exp 2
146C ( 147N + ______

· Exp 3
23892 U ( 23490Th + _____ + 200γ 

· Exp 4
_____ (  12954Xe + 0-1β 

Transmutation

· Transmutation - the conversion of one _____________ to another

· Transmutations can be _____________ (forced) by bombarding a stable nucleus with high-energy alpha, beta, or gamma radiation
· To overcome the repulsion between charged particles (like alpha particles) and the target nucleus, the particles must be moved at extremely __________ ___________
· This is accomplished by using a _____________ _________________ (also called Atom Smashers)

· All elements immediately following _______________ on the periodic table (#93 and above) are called the ________________ elements

· The transuranium elements were all produced in the laboratory by induced ______________ and are ________________

Half-Life

· Not all isotopes ____________ at the same rate

· Radioactive decay is measured in __________________
· Half-life – the time required for _____________ of a radioisotope’s nuclei to _________ into its products

· The formula for calculating half-life is:

Amount Remaining = 

Where n = the number of half-lives passed





OR
Amount Remaining = 

Where
 t = the elapsed time
  and 
 T = the duration of the half-life

· Exp 1: If gallium-68 has a half-life of 68.3 minutes, how much of a 20.0 g sample is left after two half-lives?

· Exp 2: The half-life of Iron-59 is 44.5 days.  How much of a 2.00 mg sample will remain after 123.5 days?

· Remember, nuclear reaction rates are unaffected by _____________, _____________, or ________________
· Because of this, radioisotopes can be used to determine the _______ of an object.

· _______________ ___________ – the process of determining the age of an object by measuring the amount of a certain radioisotope remaining in the object

What would be the advantage of being able to determine an objects age?

Nuclear Reactions and Energy

· In chemical reactions, ___________ is conserved (the Law of Conservation of Mass)

· In nuclear reactions, ____________ and ____________ can be converted from one into the other

· Mass and energy are related to each other via Einstein's most famous formula:
(write the formula and what the variables stand for)

· The Law of Conservation of Mass-Energy: (states)

· _____________ Reactions are much more efficient at providing energy than __________ reactions

· For Example: The energy release from the nuclear reaction of ___________ kilogram of uranium is equivalent approximately to the energy release by the chemical combustion of _________________ kilograms of coal!

· Nuclear Fission is the ___________ of atoms into fragments

· The fission of a nucleus is accompanied by a very large release of ____________
· Nuclear fusion is the ______________ of nuclei into a single more stable nucleus

· It is possible to bind two or more light atoms (mass less than 60) and less stable nuclei to form a single _____________ and release ______________

· Nuclear Fusion is what powers the _____________

Fission 

v. 

Fusion
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