Section 20.1 Nuclear Equations.

20.1 Nuclear Equations

nuclearversus  Unlike chemical reactions, which only. involve the outer Chemical reactions creat (ﬂ
chemical electrons of atoms, nuclear reactions involve and affect

; new compounds
i hange an
the nuclei of atoms. Nuclear react.lons can ¢ ;
element into a different element. This change means that | from elements

trons are changed N
the the number of protons and neu : e :
during a nuclear reaction. Therefore, in order to | Nuclear reactions create

represent a nuclear reaction we must explicitly indicate new elements
the number of protons and neutrons for each nucleus | from other elements )
involved in the reaction. |
i in i tion about the
t the atomic nucleus contain informa
i The symbols that we use to represen ; S
;eupcﬁ?entmg numb}elr of protons and neutrons in the nucleus. The numper otl; prc;fon: ells‘| trfgaessztrn be);-
i f neutrons is given by the
atomic number (Z). The number o . '
'21;:3) The mass number (A) is the total number of protons and neutrons in a nucleus

Atomic number (Z): Number of protons in a nucleus
Mass

pumog —_.AX Neutron number (N): Number of neutrons in a nucleus
Atomic _,7 moll
number Element \jass number (A): Number of protons and neutrons.

e L4
The helium-4 nucleus contains 2 protons and 2 neutrons and it is represented by: ;He.

1
it 1 : HE#
The hydrogen nucleus contains one proton and no neutrons and it is represented by :,

. 238 .
nuclear The nuclear equation that_ repres4ents .the .disinte.gration of uranium-238, “,U, Into
symbols thorium-234, 24Th , and helium-4, 3He, is written as:

238 ToaTh + yHe
balanced like a chemical reaction, a nuclear reaction must also be balanced: 3
nuclear 1.  There must be mass number balance.. ] ; M:s; :ol:g):fnbei‘:fgri:
equation The sum of mass numbers on both sides F% = 234 e
of the equation must be equal. .ZSBU L S . ;He

2. There must also be charge conservation. % 9 E

The sum of atomic numbers on both 2 = w2 Chawelmag
sides of the equation must be equal. |

atc;n_uc“n-uﬁ‘lwi)aTZ) - fh_e_'ﬁhunn;t‘)’érmafprotons in a nucleus.
neutron number (N) - the number of neutrons in a nucleus.
| mass number (A) - the number of protons and neutror?_s__l‘n__a‘?_queq?_.
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20.2 Nuclear Reactions: Radioactivity

Nuclearversus  Nuclear reactions can change one element into a different element. They can also

chemical change an isotope into a different isotope of the same element. Chemical reactions do not
change the types of atoms involved. They only rearrange atoms to form different
molecular compounds.

Energy of Nuclear reactions involve much more energy than chemical reactions. The energy

nuclear released by a chemical reaction is related to the rearrangement of the electronic structure

reactions

of atoms which involves electrical forces. For nuclear reactions the energy released is
related to the rearrangement of the atomic nucleus which involves the strong nuclear
force, the strongest force in the universe.

Reactiontypes  There are two main types of nuclear reactions.

1. Decay reactions: during which a

nucleus breaks up (dissintegrates) spon-
taneously

2. Bombardment reactions: during whicha Bombardment
. ,',ﬁ)”..
nucleus is struck by another nucleus or (i

some nuclear particle such as a proton
Or a neutron.

The four most common types of nuclear decay

are: alpha (o) decay, beta (B) decay, gamma ()

decay, and positron emission (B7) decay. The AlPhadecay
elements that decay by a, B, v, B* decay are said to
be radioactive. Alpha, beta and positron emission
decay release energy that is carried by particles.
Gamma decay releases electromagnetic energy.
Light, radio waves, microwaves and X-rays are
forms of electromagnetic energy. Radioactivity o5 Dhoton
is a general term used to describe the property of Gamma decay §¥}

some elements to break up and release energy
associated with matter or waves.

Radioactivity

electron

Beta decay »

Radiation The transmission of energy, matter or waves, through space is called radiation.

Radiation can be dangerous if it has high enough energy to break chemical bonds in
molecules. Exposure to radiation over a long period of time can be harmful. Ultraviolet
radiation from the sun is an example of radiation that can be harmful to living organisms.

nuclear reactions - involve the nuclei and may change one element into another. |

radioactivity - property of some element to break up and release energy.
radiation - the transmission of energy through space.
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