Sci 10 – Unit 2(7.3)

· Nuclear Reactions (Notes)

Nuclear Reactions – Notes

What is Nuclear Fission?

Nuclear fission is a nuclear reaction in which a nucleus breaks apart, producing two or more smaller nuclei, subatomic particles, and energy.  For example, for Uranium-235;

[image: image1.jpg]—_ N O =

256
100

90Rb e 143Cs + 31n
55 0

4He+ -
2

----- >+ 14OXe + 41n
54 0




Heavy nuclei tend to be unstable because of the repulsive forces between their many protons.  In order to increase their stability, atoms with heavy nuclei may split into atoms with lighter nuclei.  The fission of a nucleus is accompanied by a very large release of energy.  Fission is the source of energy for all nuclear power generation used today; however, the radioactive daughter products are a significant waste disposal problem.

How Do Nuclear Reactions Work?

In typical chemical reactions, the energy produced or used is so small that there is very little change in mass.  There are no changes in the nuclei of the reactants, so the identities of the atoms do not change.  Chemical reactions involve electrons and rearrangements in the way atoms and ions are connected to each other.

A nuclear reaction is a process in which an atom’s nucleus changes by gaining or releasing particles or energy.  A nuclear reaction can release protons, neutrons, and electrons, as well as gamma rays.  In nuclear reactions, a small change in mass results in a very large change in energy. 

Scientists can induce, or cause a nuclear reaction by making a nucleus unstable, causing it to undergo a reaction immediately.  Bombarding a nucleus with alpha particles, beta particles, or gamma rays induces a nuclear reaction.  An example of an induced reaction is given below.  Nitrogen-14 is bombarded with alpha particles, producing oxygen and protons.
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When some nuclei undergo fission, they release subatomic particles that trigger more fission reactions.  This ongoing process in which on reaction initiates the next reaction is called a chain reaction.  The number of fissions and the amount of energy released can increase rapidly and lead to a violent nuclear explosion.  Uranium-235, which is used in Canadian nuclear reactors, undergoes such a reaction.  Keeping the chain reaction going in a nuclear power plant, while preventing it from racing out of control, requires precise monitoring and continual adjusting.

What Are the Rules For Writing Nuclear Equations?

A nuclear equation is a set of symbols that indicates changes in the nuclei of atoms during a nuclear reaction.  The following rules can be used when you write a nuclear equation;

1. The sum of the mass numbers on each side of the equation stays the same.

2. The sum of the charges (represented by atomic numbers) on each side of the equation stays the same.

What is Nuclear Fusion?

Nuclear Fusion is a nuclear reaction in which small nuclei combine to produce a larger nucleus.  Other subatomic particles as well as energy are released in the process.  Fusion occurs at the core of the Sun and other stars where sufficient pressure and high temperatures cause isotopes of hydrogen to collide with great force.  This forces two nuclei of hydrogen to merge into a single nucleus, releasing an enormous amount of energy, releasing an enormous amount of energy.  The fusion reaction that occurs in the Sun is given below;
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We do not currently have the technology to extract energy from fusion reactions.  On of the difficulties is achieving and containing the high temperatures and pressures required to bring about fusion.
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Nuclear Reactions
Directions:  READ pages 312-321 in your text book BC Science 10 (McGraw-Hill Ryerson -2008) and answer the following questions;

1. On a separate piece of paper, provide definitions for the following terms;

Chain Reaction

Fission

Fusion
Nuclear Equation

Nuclear Reaction

2. On a separate piece of paper, answer the following questions using COMPLETE 

   SENTENCES;

a. In your own words, describe the ways to induce a nucleus to undergo a nuclear reaction, and then explain what the result is. (2 mks for quality and accuracy of your two explanations)

b. Complete the following table that compares nuclear fission to nuclear fusion.  (5 mks for correctly completing the table)

	
	Nuclear Fission (Uranium-235)
	Nuclear Fusion

	Give a description of the process
	
	

	What is produced as a result of this nuclear process?
	
	

	Are the products radioactive?
	
	

	What is needed for this nuclear reaction to occur?
	
	

	Give an example of a nuclear equation
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Identify the following diagrams as nuclear fission or nuclear fusion, then label the diagrams correctly.  (3 mks for correctly identifying fission and fusion and for proper labeling)
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Identify each nuclear equation as either nuclear fission or nuclear fusion and then complete the equation.  (4 mks for correctly identifying as either fission or fusion and for completing the equation)

3. Use the following vocabulary list to fill in the blanks.
You will be marked out of 13 for correctly completing the fill-in-the blank questions.
	Vocabulary

	CANDU reactor
	neutron
	proton
	chain reaction

	nuclear fission
	subatomic particles
	energy
	nuclear fusion

	Sun
	induced
	nuclear reaction
	unstable

	isotope
	
	
	


1.  ____________________ is the splitting of a heavy nucleus into two lighter nuclei.
2.  Heavy nuclei, like those of uranium-238, tend to be ___________________ due to the repulsive forces between the many protons.

3. Nuclear fission is usually accompanied by a very large release of _________________.

4.  A ___________________ occurs when an atom’s nucleus changes by gaining or releasing particle or energy.  Atoms are changed from one ____________________ into another, producing different elements.

5.  In a nuclear reaction, ___________________, (e.g. protons, neutrons, and electrons) and gamma rays, can be emitted from the nucleus.

6.  A nuclear reaction is ___________________ by bombarding a nucleus with alpha particles, beta particles, or gamma rays.

7.  A _________________ 11 p, is the same thing as a hydrogen-1 nucleus.

8.  A _________________ 10 n, has a charge of 0 and a mass number of 1.

9.  A _________________ is an ongoing nuclear reaction in which some products go on to cause more nuclear reactions to occur.

10.  The Canadian deuterium uranium reactor, ______________________, is used for nuclear power generation.  It is one of the safest nuclear reactors in the world.

11.  _____________________ is the process in which two smaller nuclei join together to make a bigger one.  This process occurs at the core of the __________ and other stars.
Total: ____ / 32
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