
Lesson 8: Teacher Reference 1

Lab Instructions for Comparing Frozen Carbonated with Non-Carbonated Water
**Note: This investigation uses materials that are included in prior 7th grade OpenSciEd units. The ice cube trays referred to here are the larger-
sized ice cube trays used in OpenSciEd Unit 7.1: How can we make something new that was not there before? (Bath Bombs Unit). The carbon
dioxide detector is also used in both OpenSciEd Unit 7.3: How do things inside our bodies work together to make us feel the way we do? (Inside
Our Bodies Unit) and OpenSciEd Unit 7.4: Where does food come from, and where does it go next? (Maple Syrup Unit). If you are not teaching
the OpenSciEd units according to the scope and sequence, you will need to make sure you have these materials.

Prior to class you will want to:

Fill an ice cube tray filled with carbonated water and freeze it overnight.

Fill an ice cube tray filled with non-carbonated water and freeze it overnight.

Ensure that the carbon dioxide (CO ) detector is in working condition.

ALTERNATE ACTIVITY If you do not have a CO  detector but have Bromothymol blue (BTB), you can use this in place of the CO  detector, but you will need to run the

experiment longer to get results. If using BTB, make a solution of diluted BTB by adding 5 mL of BTB (straight from the container) to a 250-400 mL

beaker. Add water to the beaker until it reaches the 200 mL line. The BTB solution should appear lighter blue in color. If it does not, it is possibly

over-contaminated with carbon dioxide, so pour it into a container and leave it open to the air so that the carbon dioxide can dissipate. ***Be sure

to test a small sample of your tap water to make sure that no color change occurs. Some tap and bottled water have additional minerals in them

that will change the color of the BTB. If this is the case, try changing your water source to using a different filtered or deionized water.

On the day of the lab you will want the following supplies ready to use with the class:

2, 1-gallon sized plastic baggies

3 ice cubes of carbonated water and 3 ice cubes of non-carbonated water

heating pad that can be plugged in and that the class can gather around

CO  detector

Use this video as an example of how to run this investigation: www.teachersopensciedfieldtest.org/droughtsfloods

The instructions below are the steps to follow during the class discussion around whether gases can be trapped in ice. Turn the heating pad to high before

beginning the discussion about this investigation.

You will want to do one of the types of ice cubes at a time so that the class can watch for any changes in the readings on the carbon dioxide detector. This

will take a few minutes, so as the class watches, ask a few students to share what they notice happening. Once there is evident melting and reading

fluctuations, the class can switch to collecting data for the other baggie. You do not need to wait until the ice cubes are fully melted.
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1. Label one of the 1-gallon baggies “non-carbonated ice cubes.” Label the other 1-gallon baggie “carbonated ice cubes.”

2. Place 2 ice cubes of non-carbonated water in the baggie labeled “non-carbonated ice cubes” and be sure to seal it closed. Do
not insert the CO  probe yet.

3. Place 2 ice cubes of carbonated water in the baggie labeled “carbonated ice cubes” and be sure to seal it closed.  Do not insert
the CO  probe yet.

4. Place both of the baggies on top of the heating pad and that is set to high and has been turned on before this discussion.

5. Wait 3-4 minutes. During these few minutes, have students share what they notice happening in the baggie.

6. After the 3-4 minutes, make observations of the readings on the detector in the classroom. Then place the detector in the
carbonated water baggie and watch it for 30 seconds to a minute. After this time, make observations of this reading. It may be
helpful to ask a student to record this on a whiteboard or piece of paper to be able to refer to later if needed.

7. Next, remove the detector from this baggie and place it on the table in the classroom. Let the readings acclimate some back to
the classroom before placing inside the second baggie. After about 3-4 minutes, the numbers should decrease and you can place
it in the second baggie of non carbonated water. Then place this baggie on the heating pad. Watch the readings in the baggie
again for 30 seconds to a minute. Record the carbon dioxide reading for this baggie.

8. Use the readings on the CO  detector to discuss whether gases can be trapped in ice.
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Alternate investigation using BTB is included below. Use this video as an example of how to run this investigation: www.teachersopensciedfieldtest.org/droughtsfloods

You will want to follow the directions below to set up one set of baggies ahead of time so that the ice cubes will have about an hour to melt and release any gas to interact with the

BTB:

1. Label one of the 1-gallon baggies “non-carbonated ice cubes.” Label the other 1-gallon baggie “carbonated ice cubes.”

2. Place 2 ice cubes of non-carbonated water in the baggie labeled “non-carbonated ice cubes” and be sure to seal it closed.
Insert 1 small cup of 10 mL of BTB solution into the bag.

3. Place 2 ice cubes of carbonated water in the baggie labeled “carbonated ice cubes” and be sure to seal it closed. Insert 1 small
cup of 10 mL of BTB solution into the bag.

4. Place both of the baggies on top of the heating pad and make sure the padis still set to high. If your heating pad is darker in
color and/or blue in color, which might make it difficult to see the BTB in the small container, you might place a light colored
paper towel on top of the heating pad so that the color of the BTB can be seen clearly.

5. Once the baggies are placed on the heating pad, it will take about an hour to see any changes. Have students share what
they notice happening in the baggie. Set this aside and bring out the one that you set up ahead of time.

6. Make observations of color change in the one you set up ahead of time and use this to discuss whether gas can be trapped
in ice.
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