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It’s a Gas! 
 

 

1. Always wear safety goggles. 

2. Remove the stoppers. Rinse the large flask.   

Do not rinse the small flask or beaker.   

Keep the blue water. 

3. Add all of the blue water to the small flask. 

4. Assemble the flasks, beaker and tubing as pictured.   

Make sure the end of the loose tube is in the beaker. 

5. Add one spoonful of baking soda to the large flask. 

6. Use the graduated cylinder to measure 50 mL water.   

Add to the large flask.  Swirl to mix the contents. 

7. READ CAREFULLY: Add one spoonful of citric acid to 

the large flask.  Quickly replace the stopper.   

Hold both stoppers tightly. 

• What is happening in the large flask?   

• Why does the blue water move? 

8. Save the blue water (in the beaker).   

Remove the stoppers. Rinse the large flask in the sink. 

 

 

 

 

 

 

 

A Closer Look 

In a gas, molecules or atoms move constantly and 

spread far apart.  If a gas cannot escape its 

container, it applies pressure on the container.  

For example, gas pressure inflates a balloon. Gas 

can also escape as fizz from open soft drink cans. 

In those cases, the fizz is carbon dioxide gas, the 

same gas you create in this experiment. 

In this experiment, the chemical reaction between 

citric acid (C
6
H

8
O

7
) and baking soda (NaHCO

3
) in 

water (H
2
O) produces carbon dioxide gas (CO

2
).  

The gas fills the large flask and travels through 

the tubing to the small flask, where it applies 

enough pressure to force the blue water up the 

tube and into the beaker. 

What makes 

the blue 

water move? 



Talking Points: It’s a Gas 
 
Extensions 
Try these experiments: 

1) Light a match.  Take the stopper off the large flask and dip the 
match into the carbon dioxide. 

Explain that even though there appears to be air in the flask, 
you can prove it has no air because the match burns in air, 
but not in the carbon dioxide. 

2) Light the candle.  Show that you can put the flame out by 
pouring the carbon dioxide on it.  (Be careful not to pour the 
liquid).  If it doesn’t work, add more acid to the flask and try 
again. 

You are demonstrating that carbon dioxide is denser than air, 
and when poured flows downward to smother the flame. 

 
 
Applications 
 
In this experiment, they are creating a chemical reaction that 
creates a gas (as seen by the bubbles).  This gas (carbon dioxide) can 
do work (move the blue water from one flask to the other). 
 
Carbon dioxide is used in fire extinguishers (like the one that hangs on 
the wall of the Chemistry Lab near the Storeroom).  If there is a fire, 
you can use the fire extinguisher to put carbon dioxide on the fire and 
smother it. 
 
Point out that there are three requirements to have a fire: a fuel 
(such as wood or paper), oxygen, and heat.  If you prevent oxygen 
from reaching the fire, it will immediately stop. 
 
 

 
 
In-Depth Information 
 
Baking soda will react with any acid (most often vinegar, acetic acid, 
is used) to form carbon dioxide: 

NaHCO3 + H+                 Na+ + H2O + CO2 

 
The carbon dioxide, a gas, expands and quickly pushes the blue water 
from the central flask into the beaker. (If the visitor comments that 
the water has been sucked into the beaker, correct this 
misconception).  Because carbon dioxide is heavier than air, it 
remains in the large flask even when the stopper is removed, until 
you tip the flask to pour it out. 
 
For many centuries the experts did not know that air was a mixture of 
gases (78% nitrogen, 21% oxygen, 1 percent argon, and smaller 
amounts of carbon dioxide and other gases).  It was only in the late 
1700’s that researchers began to identify individual gases and realized 
that air was not an element. 
 
Good CO2, Bad CO2 

 
Carbon dioxide is a great boon when we use it to extinguish a fire, or 
in its frozen form (dry ice) as a refrigerant.  But it is the most 
common greenhouse gas.  Carbon dioxide along with methane, sulfur 
oxides, and nitrogen oxides are greenhouse gases that contribute to 
the increasing temperature of the atmosphere.  Scientists agree that 
this increase of temperature will have strong effects on weather 
patterns, and could result in dire consequences for life on Earth. 
 
One of the most important challenges of our time will be to change 
our sources of energy to reduce the amount of carbon dioxide 
released into the atmosphere. 
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