Shelley Gray

The Mass of Gas

Curriculum Connections:

This discrepant event demonstration was seen on a “Bill Nye the Science Guy video”. It is part of the Grade 5, Cluster 2 curriculum on ‘Properties of and Changes in Substances’. There are several specific outcomes that it addresses:

· 5-2-01 – Use appropriate vocabulary related to their investigations of properties of, and changes in, substances (This experiment will use the following vocabulary: mass, state, solid, liquid, gas)

· 5-2-03 – Investigate to determine how characteristics and properties of substances may change when they interact with one another (This experiment will show how the properties of vinegar and baking soda change when they interact together)

· 5-2-04 – Recognize that matter is anything that has mass/weight and takes up space

Overview:

This demonstration will prove to students that gas does have mass, and that all gases do not necessarily have the same mass. Vinegar and baking soda will be mixed in a pitcher to create carbon dioxide gas. An easy to build, home-made scale will be present with paper bags on each end. After mixing the vinegar and baking soda, the gas from the pitcher will be “poured” into one of the paper bags, which will cause the one end of the scale to drop, despite the fact that no visible substance was poured into the bag. This proves that gas does have mass and that it is heavier than oxygen.

Materials:

· scale 

· 2 paper bags

· scotch tape

· pitcher

· vinegar

· baking soda

· water

Commentary:

· Review the term ‘matter’  - matter is anything that has mass/weight and takes up space (this concept was discussed last class) and the three types of matter (solid, liquid, gas).

· Put some water in a pitcher. Add baking soda. Pour the invisible gas coming off of the substance into one of the paper bags. Nothing will happen because the mixture is not producing a gas.

· Ask the class, “What if I mix the baking soda and vinegar together, and then pour the air coming from it into one of the bags? Will it sink or rise or stay the same?” Answers will likely vary, but students will be relatively unsure whether it will or will not sink.

· Mix the vinegar and baking soda. A gas (carbon dioxide) will be created. Pour this gas into one of the paper bags. The one end of the scale to which the gas has been poured will drop. Disequilibrium will happen for students at this phase, because some will not be able to believe that they scale dropped when nothing visible was put into it.

· Ask the students “Why did this happen?”

· Explanation – Mixing vinegar and baking soda together creates a gas, carbon dioxide. Although it is not visible to us, it is still present. We can conclude that the carbon dioxide is heavier than the oxygen in the air, because the scale dropped when the carbon dioxide was “poured” in. Therefore, gases do have different masses.
Concluding Questions

· During the last lesson we learned that matter is anything that has mass and takes up space. What can we conclude about carbon dioxide based on this experiment? Is it matter?

(carbon dioxide is matter; we proved that it has mass because the scale dropped when we poured it in; it also took up the space in the paper bag)

· Carbon dioxide is used in fire extinguishers. Thinking of the experiment that we just did and the previous question, why would it be used in fire extinguishers?

(carbon dioxide will put out a fire, because it pushes out the oxygen, which a fire needs in order to burn. When sprayed from a fire extinguisher, the carbon dioxide smothers the fire because it is heavier than the oxygen. It pushes the oxygen up, keeping it away from the fire)

· Is carbon dioxide flammable? Why or why not?

(It is not flammable, because it will put out a fire; oxygen is flammable because it fuels a fire)

· Based on this experiment, can you conclude why a helium balloon stays up the air and will continue to rise if you let go of it?

(Helium gas is lighter than air, therefore it rises)

· Carbon monoxide is an extremely deadly gas that is lighter than air. If you were trapped inside a building or room with a carbon monoxide leak, where would be the best place to go.
(It would be best to lay on the floor, because the carbon monoxide will rise and concentrate right underneath the roof)

