
Мore free environmental science resources аt: www.ScienceJournalForKids.org

Teacher’S Key

Nuclear waste = fuel of the future?
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What do we mean when we talk about ‘spent nuclear fuel’?

Spent nuclear fuel is the radioactive waste that is created by current nuclear power generation.

Why would it be such a great idea to redesign nuclear power plants to run on spent nuclear fuel?

For many different reasons: 

- Containing the current nuclear waste is a huge problem. It has to be stored safely since 
it's very dangerous due to its radioactivity. It creates a problem for humans and environment 
for thousands of years. To date, neither the US nor the UK have facilities in place which are 
acceptable for storing the currently produced high level waste for long term.

- Also, current nuclear power stations are not very efficient in the use of the fuel – this would 
increase their efficiency by a lot. 

- Finally, we would not have to mine for new nuclear fuel (mostly uranium), which comes with a 
lot of environmental issues itself.

What are the current benefits of making nuclear power?

We can use fewer fossil fuels to make electricity. The use of fossil fuels for electricity generation 
releases a lot of (direct) greenhouse gas emissions (mostly CO2), which leads to global climate 
change. Nuclear fission does not have direct greenhouse gas emissions. 
Nuclear power also makes us less dependent on fossil fuel imports.
It provides on demand, reliable large scale 24/7 power production
It uses a resource (uranium) with no other major uses (unlike gas / oil)
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What are the drawbacks of current nuclear power generation?

There are many:

- Lots of highly problematic radioactive waste is created, for which no accepted storage solution 
has yet been found in major countries

- There are still indirect emissions of greenhouse gases from the mining of fuel, building of 
reactors and all related infrastructure, waste transport and (temporary) storage facilities

- Plutonium, a substance that is needed to make nuclear weapons, is created as a byproduct 
and needs to be strictly safeguarded.

What do you think: is nuclear power an environmentally friendly power source?

Debate the trade-offs of all the points brought up above. Think about direct and indirect emissions, 
and the needs of a modern nation in terms of reliable electricity supply, as well as current and 
future nuclear power generation.


