A Dry Cold

Man I wish I could be at the beach, Alex thought as he stood outside during his lunch break. It was over thirty degrees Celsius outside and with a light breeze, perfect weather for hanging out at the beach with his friends. Instead, he was stuck at work. Alex worked as a warehouse attendant at the grocery store that was a just few blocks from his parent’s house. He had just finished unloading the latest shipment and because he had unloaded quickly his supervisor, Darren, had let him go to lunch fifteen minutes early.

Because Alex was a relatively new employee there wasn’t enough room in the fridge for him to put his lunch. Normally this didn’t bother Alex because he would just put his lunch next to one of the air-conditioning vents in the warehouse. Unfortunately the air-conditioner had broken down early that morning at the start of his shift. This meant that Alex wasn’t going to be able to have a cold drink on his lunch break unless he went and bought a drink from the front. The thing was that Alex hated going out on the floor. He would always get stopped, whether it was because he ran into one of his parents friends or because one of the floor supervisors saw him and he would get stuck doing some kind of work for them.

Then it hit him. He remembered that the truck that he had just unloaded contained a shipment of ice cream. The ice cream normally can in a refrigerated truck and was placed directly into the freezer. Today however, the ice cream arrived in an unrefrigerated truck. When this happened the ice cream was put in a cooler and covered in dry ice. Alex decided he would just put a few cubes of the dry ice in his drink to cool it off.

Alex knew that this would cool his water fast because whenever someone handled dry ice they were required to wear gloves because it was so cold. Alex grabbed some gloves and his water bottle and headed towards the cooler that contained the dry ice. Alex opened his water bottle, put the gloves on and opened the cooler. Just as he was picking up the first dry ice cube Darren walked into the warehouse.

Darren was heading out for lunch when he entered the warehouse and saw Alex with a water bottle in one hand and a dry ice cube in the other. As he saw this he yelled “WHAT ARE YOU DOING WITH THAT ALEX?”

Alex almost fell into the cooler of dry ice when he heard Darren yell at him. “I-I-I-I was just going to put a few ice cubes in my water,” Alex stammered, “It’s plus thirty out there and there is no AC in here.” 

Darren calmed down and said to Alex “Do you have any idea how badly you could have hurt yourself?” 

“What are you talking about?” Alex asked.

“Dry ice releases carbon dioxide, do you know what happens when you seal something that releases a gas in a container?”

“I’m still not following you.” Alex replied.

“Wait here” said Darren.

Darren went rummaged around in the warehouse and when he returned he brought back an old film canister and some baking powder. “Follow me” Darren said sternly.

Darren led Alex outside. When they were both outside Darren opened the film canister and filled it about three quarters full with baking powder. Once Darren did this he turned to Alex and asked, “Can I borrow you water bottle?”

Alex quickly handed Darren his water bottle. Darren filled the remaining volume of the film canister with water and sealed the lid shut. He grabbed Alex and they backed away from the canister.

	Perform the demonstration as per the description above


Alex was stunned.

Darren went on to explain that if substances, like dry ice or the baking powder water mixture, that releases a gas like carbon dioxide are sealed in a container the gas has nowhere to go. Eventually the pressure of the gas becomes too much for the container to stay sealed resulting in an explosion. 

	Draw a picture of the device below


	Explain how it works?


Alex realized how close he had come to hurting himself. However, he had a lot of questions for Darren.

“Ok, I understand that sealing a substance that releases a gas will cause an explosion. But does it matter how much baking powder we put in the bottle?” Alex asked.

	Carry out a fair test to determine if:


1) A change in the amount of baking powder influences the explosion. Use the following planning grid to help you plan the investigation.

What Will I Change?       What Will I Keep The Same?        What And How Will I          

                        







   Measure?

Record the outcomes of your investigation in a chart.

	Materials Tested
	Observations and Measurements

	
	

	
	

	
	


Draw a conclusion based on your findings.

	Complete the story about Ryan based upon what was learned from the investigation.


	Summary Questions:


1. What materials did the instructor use to perform this experiment? What happened in this experiment?

2. What happens when acids and bases are mixed together in water?

3. What is the difference between a chemical reaction and physical reaction?

4. Can you think of any other chemical reactions that occur around us?

5. Do you think that a dangerous substance like dry ice should be used in cooling during transport?

	Instructors Explanation


Baking powder is composed of a base (i.e. baking soda), an acid (i.e. cream of tartar) and a filler (i.e. corn starch) in a dry mixture. When the water is added the acid (i.e. cream of tartar) and the base (i.e. baking soda) mix together. This causes a chemical reaction which releases CO2 gas which expands and puts pressure on the film canister causing the lid to fly off. Next ask the students if this was a chemical or physical change and explain why they think so. This experiment is a chemical change because when the acid and the base reacted they formed a new substance, CO2, and a chemical change is defined as any process in which one or more substances are changed into one or more different substances. This is different from a physical change because a physical change is a change from one state to another without any chemical composition (freezing water, bending a nail, etc.).
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