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Practical Uses for Nuclear Radiation

Unit: Nuclear Chemistry

NGSS Standards/MA Curriculum Frameworks (2016): N/A (HS-PS1-8 in physics
frameworks)

Mastery Objective(s): (Students will be able to...)
o |dentify & describe practical (peaceful) uses for nuclear radiation.
Success Criteria:

e Descriptions give examples and explain how radiation is essential to the particular
use.

Tier 2 Vocabulary: radiation
Language Objectives:
e Explain how radiation makes certain scientific procedures possible.

Notes:

While most people think of the dangers and destructive power of nuclear radiation,
there are a lot of other uses of radioactive materials:

Power Plants: nuclear reactors can generate electricity in a manner that does not
produce CO; and other greenhouse gases.

Cancer Therapy: nuclear radiation can be focused in order to kill cancer cells in patients
with certain forms of cancer. Radioprotective drugs are now available that can help
shield non-cancerous cells from the high-energy gamma rays.

Radioactive Tracers: chemicals made with radioactive isotopes can be easily detected
in complex mixtures or even in humans. This enables doctors to give a patient a
chemical with a small amount of radioactive material and track the progress of the
material through the body and determine where it ends up. It also enables
biologists to grow bacteria with radioactive isotopes and follow where those
isotopes end up in subsequent experiments.
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Irradiation of Food: food can be exposed to high-energy gamma rays in order to Kkill
germs. These gamma rays kill all of the bacteria in the food, but do not make the
food itself radioactive. (Gamma rays cannot build up inside a substance.) This
provides a way to create food that will not spoil for months on a shelf in a store.
There is a lot of irrational fear of irradiated food in the United States, but irradiation
is commonly used in Europe. For example, irradiated milk will keep for months on a
shelf at room temperature without spoiling.

Carbon Dating: Because '“C is a long-lived isotope (with a half-life of 5 700 years), the
amount of *C in archeological samples can give an accurate estimate of their age.
One famous use of carbon dating was its use to prove that the Shroud of Turin (the
supposed burial shroud of Jesus Christ) was actually made between 1260 c.E. and
1390C.E.

Smoke Detectors: In a smoke detector, 2**Am emits positively-charged alpha particles,
which are directed towards a metal plate. This steady flow of positive charges
completes an electrical circuit. If there is a fire, smoke particles neutralize positive
charges. This makes the flow of charges through the electrical circuit stop, which is
used to trigger the alarm.
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