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Chemistry

Sensors: Oxygen, Humidity
Loggers: Any EASYSENSE Logging time: Easylog

Teacher's notes

1T - Burning a fossil fuel

Read

In this investigation a Humidity and Oxygen sensor is used o measure the changes in the air in a bell
jar as a candle burns. The amount of air in a bell jar is quite small so students must be prepared to

work quickly.

To introduce the work student’s ideas about fuels and their understanding of the term should be
identified. A list of examples they can give of fuels can be created, you may wish fo introduce some
unfamiliar fuels e.g. recycled chip fat for cars, animal; dung etc. The difference between fossil fuels

and renewable fuels may need to be defined.

All fuels that burn in air are rich in carbon and ask pupils to suggest what might be formed when they

burn. Using BioFuels does not reduce carbon emissions, it simply holds the increase in check.

Demonstrate that carbon dioxide (and water) is produced when methane ( a fossil fuel - but also one
that can be made from breakdown of organic materials) burns. If possible, extend the
demonstration by using other fuels containing hydrogen and carbon, e.g. wax, ethanol, wood. Discuss
with pupils whether it is likely that carbon dioxide and water could be turned back into fuel

(infroducing photosynthesis and the carbon cycle).

The word equation that describes the burning of a fossil fuel is Fuel + oxygen — produces — carbon

dioxide + water + energy.

Apparatus
1. An EASYSENSE logger.
2. A Smart Q Oxygen sensor set to the 0 - 25% O, in air range.
3. A Smart Q Humidity sensor.
4. Bell jar. Use a high bell jar to prevent the flame from damaging the delicate membrane of the
Oxygen or the Humidity sensor.

o

Blu-tack or plasticine to make an air tight seal.

Tea light / small candle.
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7. Petroleum jelly e.g. Vaseline, to seal the base of the bell jar.
8. A sheet of smooth plastic or glass for standing the bell jar on.

Setting up the software / logger
The experiment uses the EasylLog function of EASYSENSE to provide a simple ‘click and record’

session.

Notes

The sensors must be kept away from the candle flame.

Light the candle, and place the bell jar gently over it, make sure the flame is to one side of the sensors

to prevent direct heat from reaching the sensor .

The bell jar will need a small amount of 'sticky gel' such as Vaseline / petrol jelly to make a good
airtight seal between it and the sheeting.

The sheeting used o form the base should be heat proof (e.g. glass), it is not likely that the tea light
will produce enough heat for the short time it is alight in the experiment to cause damage, but the tea

light may be burning for some time during the pre experiment explanations.

Results and analysis
1. TIdentify, and use Add Text to label, the set of data that matches each sensor.
2. Use Add Text to mark the point at which the candle flame went out.

3. Indicate how temperature and humidity increase.

More to do

1. If you have access to a light sensor it may be worth while showing how the flame responds to
drop in oxygen levels in the bell jar. You may need to provide some form of shading fo restrict
light from sources other than the flame reaching the sensor.

2. Use alarge pipette to remove some of the air to shake with lime water and show that carbon

dioxide has been formed.
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Chemistry

Sensors: Oxygen, Humidity
Loggers: Any EASYSENSE Logging time: Easylog

1 - Burning a fossil fuel

Read

A Fuel is a substance which is burned to produce energy as Heat. Most fuels used today are fossil
fuels, which were formed over millions of years by the decomposition of prehistoric animal and plant
life under pressure. Crude oil, is a fossil fuel usually found at great depths beneath the earth or
sea-bed. To make crude oil useful it is refined and processed, this converts it into more useful

products.

Paraffin wax is a soft solid separated from oil after the first stage of refining. When other materials
are added fo the paraffin wax it can be made to harden and is then used to make candles. By changing

the mixture of wax in the candle you can control how much heat and light the candle produces.

When the candle burns you can see the light and feel the heat it is producing. In this investigation you
will find out what else is being produced during burning by using a Humidity sensor and an Oxygen
sensor to measure the changes in the air in the bell jar as the candle burns. The amount of air in a bell

jar is quite small, so be prepared to work quickly.

Oxygen electrode

Humidity sensor

Bell jar ——

A

Hard plastic Layer of

sheet \ ! | i |Tea|ighT S( Vaseline

What you need
1. An EASYSENSE logger.
2. A Smart Q Oxygen sensor.
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A Smart Q Humidity sensor.

Bell jar.

Blu-tack or plasticine.

Tea light / small candle.

Petroleum jelly e.g. Vaseline, to seal the base of the bell jar.

®© N o o b~ ow

A sheet of smooth plastic or glass for standing the bell jar on.

Hazard information
Naked flame. Take care to keep the sensors away from the candle flame.

What you need to do

Input 1 Input 2

Oxygen Humidity

1.  Start EASYSENSE and select Easylog from the Home page.

2. Light the candle and make sure it is burning with a good flame, click on Start to begin logging.
3. Place the bell jar over the candle and let the candle burn itself out.

4. Stop the logging.

Results
1. Identify and label the set of data that matches each sensor.
2. Use a Add Text to mark the points.
a. At which the candle flame went out.

b. At which the bell jar was placed over the candle.

Questions os®

1. What is need for something to burn?

2. In this experiment which thing needed for burning is running out?

3. The candle is made of a fossil fuel (paraffin wax). What is the gas produced when a fossil fuel is
burnt? How is it made?
How much did the tfemperature rise inside the bell jar?

5. The rise in temperature is caused by the release of?

More to do

1. Does the light from the candle flame change during the experiment?

2. Do all candles produce the same amount of heat for the same amount of oxygen used?
3. Do any other fossil fuels give more energy for the same amount of oxygen used?

4. If you have access to a carbon dioxide sensor try comparing the oxygen used to the CO,

produced.
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