Radioactivity

What is Radioactivity?

Radioactivity refers to the emission of mass and energy when an atom’s
nucleus changes. These changes are the result of instability within the
nucleus. In order to understand radioactivity, we need to stgp back and learn
about atoms and isotopes.

Radioactivity is the
emission of mass and
energy from an atom.

What are Atoms and Isotopes?

An atom is the smallest unit of an element (e.g. hydrogen, ox

. Atoms consist of protons and neutrons
and thus an atomic number of 6. The numb in a nucleus and electrons orbiting

that nucleus.

than protons is positively charged. d a cation. Conversely, an anion is
a negatively charged ion, having m 1 protons. Neutrons, on the other hand, affect
the mass of an atom witho

ause it has 6 protons, but its mass is greater than a regular
carbon-12 atom. There are two most commonly discussed types of
isotopes. The first are stable isotopes, which, as their name
st:ef,a:rr:?\rs‘::::::htz.s::;:ep:::;::izd suggests are in a stable state and don't easily change.

has 6 protons and 8 neutrons. Radioisotopes, on the other hand, are unstable. In order to become
stable, they release particles, which in turn releases energy. This process is called radioactive
decay, and is responsible for radioactivity. Radioisotopes can cycle through many different steps
as they become stable. Along the way, they can become different isotopes of the same element, or
become a different element altogether. The process of becoming a different element is called
transmutation. Uranium-238, for example, reaches stability when it becomes lead. Before it
reaches this point, however, it becomes a successive string of increasingly stable elements:

thorium, radium, radon, polonium, and bismuth.



Types of Radioactivity

Reading Sample

This section has been removed

Google Access

Thank you for your purchase. Clicking the link
button below will automatically create a copy of
your resource inside your Google Drive. You'll
find the file inside the ‘Shared with me’ section
on the left side of your Drive.

Important: Before you click, make sure you're signed in to
the Google account you'd like the resources placed into. If
the resources are added to the wrong account, simply sign
out and then into the correct one and repeat the process.

With Purchase Click here to place a copy

directly into your Google

Drive Account




Half-lives

Radioactive decay can take anywhere from milliseconds to billions of years, depending on the
radioisotope. It is measured in half-lives, or the amount of time it takes, on average, for half of the
material to decay. This measurement applies no matter how much there is. Thus, in one half-life,
half of the original amount of radioisotope will remain, and in a second half-life, half of that (or one
quarter the original amount) will be left. Our old friend uranium-238 has a half-life of about four
billion years, while iodine-131 has a half-life of only eight days. This means thati
uranium-238 lying around, in four billion years, half will be gone. Comp
iodine-131 will be gone in only 8 days.

ely, half of your

Is Radioactivity Dangerous?

Reading Sample

™WF

This section has been removed

Google Access

Thank you for your purchase. Clicking the link - -
button below will automatically create a copy of

your resource inside your Google Drive. You'll

find the file inside the ‘Shared with me’ section

on the left side of your Drive.

Important: Before you click, make sure you're signed in to
the Google account you'd like the resources placed into. If

the resources are added to the wrong account, simply sign
out and then into the correct one and repeat the process.

With Purchase e
Drive Account "
TWE
-
At high doses{#adiation can be dangerous for human health. The main effect of radiation is cell
death, which ca severe depending on how much radiation is experienced and how long the

exposure lasts. Emergency workers are allowed to be exposed to 100 mSv when protecting
property and 250 mSv when saving lives. The symptoms of such exposure include nausea and
organ damage. If exposed to 3 Sv over the course of one day, these symptoms worsen and are
accompanied by the risk of infection due to a reduction in white blood cells. If treated, people
under this level of exposure are likely, though not guaranteed, to survive. Above this level,
exposure results in additional symptoms, including skin peeling off, hemorrhaging, and sterility.



Above 3.5 Sv, anyone who doesn’t receive treatment will die. Above 6 Sv, and even treatment is
unlikely to prevent death.

Increasing distance from a radiation source results in decreasing dosage and, consequently,
effects. Someone twice as far away from a source as someone else will receive a quarter of the
radiation as the closer individual.

High doses of beta particles can build up in tissues and lead to cancer. However, the cancer risk
from normal radiation is very low. The risk of cancer from routine medica
20,000 per mSv. The absorption of 1 Sv of radiation over a long period of ti
chance of developing cancer.

ads to about a 5%

Radioactivity, like everything else, is dangerous if you receive too much:
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