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When you add the baking soda to the vinegar it causes a reaction. 
That reaction releases a gas called carbon dioxide (CO2). Because 
the balloon forms a seal around the bottle, the gas produced 
cannot escape, so it fills up the balloon. 

What’s the 
science? 

If a chemical reaction produces a gas, you might not notice it, unless the gas 
has a colour or a smell. This activity will show how you can capture the gas 
produced in a chemical reaction in a visually exciting way. 

Overview for adults

Carbon dioxide is used to produce carbonated soft drinks and 
soda water. Traditionally, the carbonation in beer and sparkling 
wine came about through natural fermentation, but many 
manufacturers now carbonate these drinks artificially.

Science in  
your world

Carbon dioxide is a greenhouse gas that contributes to global 
warming. Natural sources include volcanoes, decomposing 
vegetation and respiration from living organisms. Human 
sources include the burning of fossil fuels and deforestation.

Did you know...?

N
N

S

S

MAGNET

BOTTLE
COIN

WATER AND SUGAR

ICE CRYSTALS
FAT GLOBULES

MILK PROTEINS
AIR BUBBLES

AIR
RESISTANCE

GRAVITY

COMPRESSION

AIR
PRESSURE

VIBRATIONS
PASS ALONG
STRING

COAT HANGER VIBRATES
SMALL AMOUNT OF AIR

SOAP
MOLECULES

WATER
MOLECULES

SOAP
BUBBLE

LESS AIR
PRESSURE

AIR POCKETS
EXPAND

AIR 
PRESSURE

AIR POCKETS
SMALL UNDER 
PRESSURE

CONTACT
FORCE

CONTACT
FORCE

NO FRICTION

FRICTION
AT SURFACE

BALL
ROTATES

BALL
SLIDES

WEIGHT OF THE
STRAWS ABOVE
PUSHES DOWN

STRAW IN
COMPRESSION 
PUSHES BACK

STRAW IN
TENSION
PULLS BACK

LIFT
AIR
RESISTANCE

GRAVITY

PAPER

ELECTRICITY 
CAN FLOW GRAPHITE

TRAIL

θ

θ

HEIGHT TO
EYE LEVEL

DISTANCE

HEIGHT

THE RED DOTS REPRESENT
120-DEGREE ANGLES. 

WATER

STARCH PARTICLE
NORMALLY:

PARTICLES
CAN SLIP OVER
EACH OTHER

PARTICLES
LOCK TOGETHER

WHEN A FORCE IS APPLIED:

DIET POP

ROUGH
SURFACE
OF MINTCARBON DIOXIDE

BUBBLES FORM
AND RUSH UPWARDS ATMOSPHERIC PRESSURE

WATER
IN GLASS

CARD

WEIGHT

ACID REACTS WITH
SHELL, CREATING
BUBBLES OF
CARBON DIOXIDE

ROUGH CORK
SIDE (HIGH
FRICTION)

SMOOTH SIDE
(LOW FRICTION)

BUBBLES OF CARBON
DIOXIDE CARRY SOME
COLOURED WATER 
WITH THEM

LESS DENSE
OIL LAYER

MORE DENSE
WATER LAYER

CARBON DIOXIDE
GAS FILLS UP
THE BALOON

sciencemuseumgroup.org.uk/resources

http://sciencemuseumgroup.org.uk/resources


Baking soda

Balloon Teaspoon

Vinegar

Funnel or piece of paper

Small plastic bottle

Can you blow up a balloon 
without using your mouth?

Investigate…
•	 What can you see happening in the bottle? 
•	 What is making the balloon inflate? 
•	 Is it blowing up faster or slower than when 

you use your mouth? 

•	 What happens if you use more baking 
soda? Or more vinegar? 

•	 Time how long it takes to inflate and 
then repeat the experiment. Were the 
times similar? 

•	 Try using a different size balloon and 
see what effect it has. 

•	 What happens if you use a bigger or 
smaller bottle? 

Think and talk about…

You will need...
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Science in your world

Half fill the bottle with vinegar. 

Carefully place the balloon over the neck 
of the bottle and allow it to droop over to 
the side, making sure none of the baking 
soda falls into the bottle. 

Using a funnel, half fill the balloon with 
baking soda. It helps if you’ve pre-stretched 
the balloon by blowing it up. You can make 
a funnel by rolling up a piece of paper. 

Lift the end of the balloon and pour the 
baking soda into the bottle. Shake well 
and place the bottle on a table. Watch 
the balloon inflate all by itself! 

Follow these steps…

Carbon dioxide is the gas that makes the bubbles in fizzy drinks. 
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