Baking powder

This activity introduces students to the action of baking powder, its chemistry and some of
the ways in which it can be used. The study can be extended to cover all carbonates. Ideally,
the latter two stages of this activity should not be done in a laboratory but in a clean
environment where students can be allowed to eat the product of their experiment (always
very popular). This usually means that Part 1 has to be done on a separate day.

Equipment required
Part 1
o Test-tubes
o Test-tube holders
e Bunsen burners and mats
e Limewater
e Cobalt chloride paper (Toxic)
e Pipettes
o Baking poweder (or NaHCO3 labelled as ‘baking powder’).
o Eye protection.

e Sponge cake (see note below).

e Sugar

e Golden syrup

e Baking powder

e Baking paper or aluminium foil

e Saucepan

o Wooden spoon

e Cooker or Bunsen burner, tripod, mat and gauze.

Important note: For best results, baking powder must be bicarbonate of soda only. (Some
baking powders contain other ingredients too.) In some brands this is ‘baking soda’.

Health and safety
o Wear eye protection.
e Read our standard health and safety guidance at https://rsc.li/40X4eMX
e Cobalt chloride is a carcinogen if inhaled and a skin sensitiser. Minimise handling, eg
use forceps and wash hands well after use.

Part 1

This is a simple experiment to show what happens when a hydrogencarbonate is heated. To
engage student interest, you could withhold the name of the ‘chemical’ until they have
completed the practical work. Students may find it difficult to believe that something as
‘normal’ as baking powder is a chemical so you may wish to have a labelled laboratory
container of sodium hydrogencarbonate ready for them to test as well.

Students may not have come across cobalt chloride paper as a test for water before. If they
have not, demonstrate the test at the start of the lesson so they know what they are looking
for. If all your paper has gone pink, either put it in a desiccator for a few days or heat some

gently in a boiling tube. It will turn blue again and be ready to use. Bring it to the lesson in a
desiccator.
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When the baking powder is heated the gas produced can be passed through a delivery tube
into limewater in a test-tube. However, there is a danger of suck-back with this method so it
may be better for students to use a pipette to collect the gas. As long as they do not squirt
cold liquid into the hot test-tube, this is an easy and safe method.

For best results, ensure students use only about 1 cm? limewater. The limewater should go
milky and students should recall that this is a test for CO.. The cobalt chloride paper should
turn pink, which indicates the presence of water. This can be harder to see but some water
usually condenses on the inside of the boiling tube and the cobalt chloride paper changes
colour if placed over this. Students should be familiar with word equations but this may be
the first symbol equation they have met so they could need some guidance.

Part 2

Show students some cake. Look at the recipe and discuss why baking powder might be
included in the list of ingredients. More able students will be able to do the questions without
the need for the visual prop of a cake in front of them but many students will find it helpful —
especially if they get to eat it afterwards.

You might wish to prepare a cake without baking powder for comparison (it can be kept in a
freezer and re-used over several years). Less able students could then discuss the reasons
for the differences between the two cakes.

Part 3

This part of the activity can be done in the laboratory but will be most effective if students
have the opportunity to eat the proceeds of their hard work. If they are to do so, the
experiment needs to be done in a food technology room or a kitchen.

Answers
1. A chemical reaction is a change that you cannot easily reverse where new
substances are made.
2. You can tell a chemical reaction has taken place if a colour change occurs, a gas is
produced, the temperature changes.
3. Answers could include making toast, boiling an egg, cooking meat. Do not accept
physical changes such as making ice, melting chocolate.
4. Condensation forms on the inside of the tube and the cobalt chloride paper turns
from blue to pink.
These observations indicate that water is present.
The limewater turns milky.
Carbon dioxide is being made.
2 NaHCO3; — Na,CO; + CO, + H.O
Sodium hydrogencarbonate — sodium carbonate + carbon dioxide +water
0. The baking powder decomposed during cooking and released carbon dioxide gas.
1. This makes the cake rise by putting bubbles of gas in it. Baking powder is included in
the recipe to make the cake light and fluffy.
12. The baking powder makes the syrup mixture puff up and turn into a honeycomb with
lots of little bubbles in it
13. This happens because the baking powder breaks down to form carbon dioxide.
Carbon dioxide is a gas and it causes the bubbles in the mixture.
14. 2 NaHCO3; — NayCO3; + CO; + H,0
Sodium hydrogencarbonate — sodium carbonate + carbon dioxide + water

TP NOoO
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Baking powder
Baking powder is often used in cooking to make cakes rise. Do you know how it does this?
You are going to explore the reaction that occurs when baking powder gets hot.

Part 1
1. What is a chemical reaction?

2. How can you tell that a chemical reaction has taken place?

3. Write down three chemical reactions that happen in the kitchen.

You will need
o 2 test-tubes
e Test-tube holders
e Bunsen burner and mat
e Limewater
e Cobalt chloride paper (Toxic)
o Pipette
e Baking powder
o Eye protection.

Diagram
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Health and safety
Wear eye protection.

What to do
Set up the equipment shown in the diagram. Heat the baking powder gently.
4. What can you see on the side of the test-tube and what happens to the cobalt
chloride paper when you heat the baking powder?

5. what does the test indicate is present?

Take a pipette and squeeze all the air out of it. Put it into the test-tube and suck up some of
the gas inside. Squirt the gas into the test-tube of limewater.

6. What do you see?

7. What does this tell you about the gas that has been produced?

The chemical name for baking powder is sodium hydrogencarbonate. You may see it called
bicarbonate of soda in the supermarket. This is the old name for the same stuff. It has the

chemical formula NaHCO3.
The equation for the reaction that takes place when you heat baking powder starts:

) NaHCO3 e NaZCO3 + +

8. You have found out what two of the products of this reaction are. Put them into the
right hand side of the equation.

a2
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9. The other product of this reaction has been put into the equation for you. What do
you think it is called? Write the names of all the substances underneath their
symbols.

Part 2

Here are the ingredients of a sponge cake:

175 g self-raising flour

Rounded teaspoon baking powder
3 eggs

175 g sugar

175 g butter

Half teaspoon vanilla extract.

Look at the cake.
10. What has happened to the baking powder during cooking?

11. What effect does this have on the cake and why is baking powder included in the
recipe?

Part 3
You are going to make some ‘hokey-pokey’ or honeycomb (the stuff in the centre of
Crunchiee bars) using baking powder.
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You will need
e Sugar
e Golden syrup
e Baking powder
e Baking paper or aluminium foil
e Saucepan
o Wooden spoon
e Cooker or Bunsen burner, tripod, mat and gauze.

What to do

Put 5 tablespoons of sugar and 2 tablespoons of golden syrup into a saucepan. Measure out
1 teaspoon of baking powder and put it on a piece of baking paper or aluminium foil. Keep
this separate.

Heat the sugar and syrup gently over a low heat until the sugar dissolves. Keep heating for a
further 4 minutes. Keep the heat very low and stir all the time. If you are doing this on a
Bunsen burner, you will need to use a tripod and gauze. If the mixture boils vigorously, lift
the whole pan off the heat and keep stirring so that the mixture does not burn.

After 4 minutes, remove the pan from the heat, add the baking powder and stir.

Pour the mixture onto a piece of baking paper or aluminium foil.

12. What effect does the baking powder have on the syrup mixture?

13. Why does this happen?

14. Write a word and a symbol equation for the reaction that takes place when the baking
powder gets hot.
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