Mentos Geyser

Thanks to Kim Kerelchuk & Jyoti Gupta
Materials:

Website application: http://www.mentosgeysers.com/
It’s not hard to believe that this demonstration has become an international phenomenon!


Per Demonstration:

· A roll of Mentos (candy mints) 
· 2 litre of diet soda 
· 2 litre of other non-diet as a comparison
· A test tube

· An old playing card or firm piece of paper of the same size.

Safety Considerations

In terms of safety consideration, this activity must be done outside, in the middle of a field or lawn. It is also important to remind students to stand back. These safety considerations are actually precautions to avoid a large mess!

Specific Learning Outcomes
· Students will understand gas pressure is equal to the pressure applied to the gas.
· Students will experiment to develop the relationship between pressure and volume of a gas (Boyle’s Law) using visual representation. (Curriculum link: C11-2-05)

· Students will understand processes involving gases and their solubility (including temperature & pressure). C11-4-08 & 09.

Description of How to Present the Activity
1. Relocate the class to an outdoor, grassy area. 
2. Set a bottle of non-diet soda on the ground so they will not tip over.

3. Ask them to consider the contents of the bottle as a solution. Describe the nature of the contents as a solution of liquid water and gaseous carbon dioxide to form an unstable complex of carbonic acid. Emphasize how unstable this complex is and how the complex easily decomposes.

4. Place one pack of Mentos in the test tube.

5. Ask for a volunteer. Explain to the class that we are going to drop all of the Mentos from the test tube into the pop bottle. 
6. Ask, “What do you think will happen?” Ask students to make and, if appropriate, write down predictions.

7. The volunteer will carefully open the bottle of soda.
8. The volunteer will then place their playing card flat on the mouths of the bottle, then invert the test tube and hold them on top of the cards. 

9. The goal is to drop all of the Mentos into the bottle of soda. We will want to be able to position the tube directly over the mouth of the bottle so that all of the candies drop into the bottle. Tell the volunteer to jump away after they yank out their card.

10. On the count of three, quickly yank out the card and the Mentos will drop into the pop. Jump back and observe!
11. It's just like fireworks. 
12. Move to explanation (below).

13. Extend this into an investigation by repeating using other types of diet and non-diet pop (different temperature of pop and types of mints if you so wish).
14. This fits well with regard to the influence of temperature on the solubility of a gas. By increasing the temperature of the pop or the mint we should decrease the solubility of the gas making the reaction occur at a faster rate.

15. As well, diet-drinks are suggested to be more highly carbonated suggesting a faster rate of carbon dioxide generation.

Theoretical Background
Pop is bubbly because carbon dioxide gas (CO2) is pumped into bottles at the bottling factory using tons of pressure. The carbonated gas mostly stays suspended in the liquid and cannot expand to form more bubbles until we open the bottle and pour a glass or shake it up. There is also the formation of carbonic acid which is a loosely associated chemical complex (H2CO3) Usually water resists the expansion of CO2 gas bubbles in the pop. The water molecules attract each other strongly and it takes some energy to push the water molecules away from each other to form a new bubble, or to expand an existing bubble. The pressure that the water applies to the gas bubbles is equal to the gas pressure.

When we drop Mentos into the pop, a few things happen. The gas in solution is no longer under pressure and the gas begins to escape into the atmosphere. Why the Mentos speeds up the liberation of carbon dioxide is questionable but two common thoughts are presented. First, the addition of the mint speeds up the breakdown of the loosely associated carbonic acid complex. The candy starts to dissolve, and the gelatin and gum arabic disrupts the water molecules’ attraction to one another. Furthermore, the Mentos provides a surface for the accumulation of the dissolved carbon dioxide. As well, this decreases the pressure applied to the gas (the gas pressure), and therefore, the volume of the CO2 gas increases. Boyle’s law states that, if the pressure applied on a gas decreases the volume of the gas will increase. 

Mentos candy makes breaks down the carbonic acid complex and accelerates the release of the CO2 gas escape from solution and expands so rapidly that the pop sprays out the top due to the pressure increase in the bottle. As well it provides a surface for the accumulation of the carbon dioxide.
Why is this a discrepant event?

Students may think that the candy will make the pop fizz up and pour over the top of the bottle, but most will not imagine that the liquid will reach the height that it does. Also, students will probably be surprised when they see how quickly this ‘geyser’ shoots out the top. 

They will also be surprised that this gas escaping is more evident in diet than regular pop because it is more carbonated (we think?).
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