Nuclear Equations

When the nucleus of a radioisotope (radionuclide) emits an
alpha-particle (@), it loses 4 nucleons: 2 protons + 2 neutrons.

When a nucleus emits a beta-particle (8), it emits an electron.
This happens because a neutron has changed into a
*proton and an electron (which is emitted).

In each case the nuclear equation must balance.
The top number is the nucleon number (mass number).
The bottom number is the proton number (atomic number).

a = ;He
¢
B =le

[ Examples

Write the nuclear equations for:
{ a) Radium-226 decays by «-emission.
b) Polonium-218 decays by $-emission.

i (See page 345.)

Answers

a) 2H§'§Ra i ‘“ cRn + ;Hc

b) 28po — 218At + Ye

Questions

You may need the information in this table:

| Atomic (proton)number:

92

81

80 89 88

87 a4 a2

Element name:

Uranium

Protactinium; Thorium | Actinium| Radium

Francium|| Polonium || Lead

Element symboi:

u

Pa

Th Ac Ra

Fr Po I P

1. For each of the following, write down a
balanced nuclear equation.

a) 23%[1 decays by a-emission

1y 228 e

b “goTh decays by a-emission

c) 218 54 PO decays by a-emission

d) 5 Fr changes by f-decay

) Ac decays by p-emission

i3] %Th decays by B-emission

2. The wranium isotope 25U decays
in a series of stages:

a) Which particles are emitted at

each of the five stages?
b) What other kind of nuclear radiation is

emitted at all five stages?

bl

b) Explain what has happened.

>

i

P Wit

‘-::), Explain what has happened.

BU-=3iTh—=3ira—%

The radionuclide %, Th emits a particle and decays to “ZRa.
a) Write down the equation, and

The radionuclide ' C of carbon emits a
pamcle and decays to "N (nitrogen).
down the equat«(m and

U-’JOT'h—"%Ra—*
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