
Chemical Combinations Lab Instructions

Part 1: Our Experimental Setup

In this investigation, each group will gather data on temperature changes during a specific chemical
process. For each chemical process, groups will collect data using low, medium, and high amounts
of substances. For each amount of substances, groups will record temperature data every half
minute for a total of 5 minutes. A picture of the experimental setup that you will use is shown here.

For chemical processes involving liquids (all but vinegar-dipped steel wool in air), you should use a
rubber band between the body of the thermometer and the lid to hold the tip of the thermometer
in a constant position (as shown above). When the lid is placed on the cup, the tip of the
thermometer should be roughly in the center of the liquid.

Part 2: Data Collection

Your group will investigate only one type of chemical process but with 3 different amounts of
substances.

 Wear goggles and gloves at all times.
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Groups A and B: Potassium-Based Fertilizer in Water

Your group will gather data on temperature changes as potassium-based fertilizer dissolves in
water. Your group will be provided with a container of solid potassium-based fertilizer and 3
styrofoam cups that each contain 60 mL of water.  

1. Decide which roles each group member will be responsible for. When you are not actively
engaged in your role, you should copy the data into your own science notebook and help
clean up. The roles are listed here:

Role Duties

Timer Calls out time intervals and reads out temperature every half minute
for a total of 5 minutes per cup (Low, Medium, and High cups). 

Data Recorder Writes down the temperature readings in the appropriate data table
(for Low, Medium, and High cups) in their science notebook.

Low- and High-Cup Monitor
Opens and closes the cup lid for the Low and High cups so that
substances can be added; gently swirls the cup for the 5 minutes
that temperature is being monitored.

Medium-Cup Monitor
Opens and closes the cup lid for the Medium cup so that substances
can be added; gently swirls the cup for the 5 minutes that
temperature is being monitored.

Weigher
Weighs out different amounts (for Low, Medium, and High cups) of
potassium-based fertilizer, and adds them to the cup when the
Cup Monitor removes the lid.

2. Wrap a rubber band around the thermometer and insert the thermometer through the
center of the cup lid so that, as the rubber band rests on the lid, the thermometer is
suspended in the liquid and is not touching the sides of the cup. You can use this rubber
band for all three amounts of substances. Place the lid and thermometer on the Low cup
and record the temperature after 0.5 minutes as the starting temperature in your science
notebook.

3. Weigh 4.0 g of potassium-based fertilizer into a piece of parchment paper using a plastic
spoon.

4. Lift the lid with the thermometer off of the Low cup and add the potassium-based fertilizer.
Firmly replace the lid and thermometer and begin to gently swirl the contents of the cup. Be
sure to keep swirling the cup for the entire 5 minutes that you are monitoring the
temperature.

5. Timing should be started as soon as the potassium-based fertilizer is added to the cup.
Record the temperature reading every half minute (30 s) for a total of 5 minutes.

6. Once the Low cup has been started, repeat step 3 for the Medium cup using 7.0 g of
potassium-based fertilizer.
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7. After you have recorded data from the Low cup for 5 minutes, you can remove the
thermometer and wipe it off with a damp paper towel. You should be immediately ready to
insert the thermometer into a new lid, place it on the Medium cup, record the starting
temperature after 0.5 minutes, and repeat steps 4-5 with the Medium cup.

8. Once the Medium cup has been started, repeat step 3 for the High cup using 10.0 g of
potassium-based fertilizer.

9. After you have recorded data from the Medium cup for 5 minutes, you can remove the
thermometer and wipe it off with a damp paper towel. You should be immediately ready to
insert the thermometer into a new lid, place it on the High cup, record the starting
temperature after 0.5 minutes, and repeat steps 4-5 with the High cup.

10. Follow your teacher's directions for safe cleanup.

Group C: Vinegar-Dipped Steel Wool and Air

Your group will gather data on temperature changes as steel wool, freshly removed from vinegar, is
exposed to air. Your group will be provided 3 containers of vinegar containing 3 different-sized
pieces of steel wool and 3 air-filled styrofoam cups. The steel fibers are covered in a thin layer of oil
that is used to make them. Vinegar is able to remove these oils to expose fresh steel wool.

1. Decide which roles each group member will be responsible for. When you are not actively
engaged in your role, you should copy the data into your own science notebook and help
clean up. The roles are listed here:

Role Duties

Timer Calls out time intervals and reads out temperature every half minute
for a total of 5 minutes per cup (Low, Medium, and High cups).

Data Recorder Writes down the temperature readings in the appropriate data table
(for Low, Medium, and High cups) in their science notebook.

Low- and High-Cup Monitor
Opens and closes the cup lid for the Low and High cups so that
substances can be added; holds the cup for the 5 minutes that
temperature is being monitored.

Medium-Cup Monitor
Opens and closes the cup lid for the Medium cup so that substances
can be added; holds the cup for the 5 minutes that temperature is
being monitored.

Weigher
Weighs out different-sized pieces of steel wool (for Low, Medium,
and High cups) and adds them to the cup when the Cup Monitor
removes the lid.

2. Place the digital thermometer into the Low container of vinegar containing the steel wool
and record the temperature after 0.5 minutes as the starting temperature in your science
notebook. You will use this starting temperature for all 3 cups.

3. After removing the thermometer from the Low container of vinegar and steel wool, insert it
through the center of the cup lid so that it is suspended in the middle of the cup and is not
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touching the sides of the cup. 
4. Remove a piece of steel wool from the Low container of vinegar using 2 plastic spoons and

place it on a piece of paper towel on the balance. Record the weight in the data table in your
science notebook.

5. Use your gloved hand to place the piece of steel wool around the tip of the thermometer
and place it inside the cup. Firmly seal the lid on the cup.

6. Timing should be started as soon as the lid is placed on the cup containing the steel wool.
Record the temperature reading every half minute (30 s) for a total of 5 minutes.

7. As the Low cup is approaching 5 minutes, get ready to repeat steps 3-5 for the Medium cup.
As soon as the 5-minute temperature is recorded for the Low cup, remove the thermometer,
wipe it off with a damp paper towel, and conduct steps 4-6 using a piece of steel wool from
the Medium container.

8. After you have recorded data from the Medium cup for 5 minutes, you can remove the
thermometer, wipe it off with a damp paper towel, and use it for the High cup. Repeat steps
4-6 for the High cup using a piece of steel wool from the High container.

9. Follow your teacher's directions for safe cleanup.

Groups D and E: Root Killer, Aluminum Foil, and Saltwater

Your group will gather data on temperature changes as pieces of aluminum foil react with root killer
in saltwater. Your group will be provided with a container of root killer crystals, a container of
aluminum foil that has been shredded, and 3 styrofoam cups that each contain 60 mL of saltwater.
Pure aluminum reacts quickly with air to form a thin layer of a different substance on its surface. Salt
in the water disrupts this layer to expose fresh aluminum.

1. Decide which roles each group member will be responsible for. When you are not actively
engaged in your role, you should copy the data into your own science notebook and help
clean up. The roles are listed here:

Role Duties

Timer Calls out time intervals and reads out temperature every half minute
for a total of 5 minutes per cup (Low, Medium, and High cups).

Data Recorder Writes down the temperature readings in the appropriate data table
(for Low, Medium, and High cups) in their science notebook.

Low- and High-Cup Monitor
Opens and closes the cup lid for the Low and High cups so that
substances can be added; gently swirls the cup for the 5 minutes
that temperature is being monitored.

Medium-Cup Monitor
Opens and closes the cup lid for the Medium cup so that substances
can be added; gently swirls the cup for the 5 minutes that
temperature is being monitored.

Weigher
Weighs out different amounts (for Low, Medium, and High cups) of
aluminum and root killer and adds them to the cup when the Cup
Monitor removes the lid.
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2. Wrap a rubber band around the thermometer and insert the thermometer through the
center of the cup lid so that, as the rubber band rests on the lid, the thermometer is
suspended in the liquid and is not touching the sides of the cup. You can use this rubber
band for all three amounts of substances. Place the lid and thermometer on the Low cup
and record the temperature after 0.5 minutes as the starting temperature in your science
notebook.

3. Weigh 1.0 g of aluminum foil pieces onto a piece of weighing paper using your fingers.
4. Weigh 1.0 g of root killer onto a piece of weighing paper using a plastic spoon.
5. Lift the lid with the thermometer off of the cup and add the root killer followed by the

aluminum foil. Firmly replace the lid and thermometer and begin to gently swirl the contents
of the cup. Be sure to keep swirling the cup for the entire 5 minutes that you are monitoring
the temperature.

6. Timing should be started as soon as the root killer and aluminum are added to the cup.
Record the temperature reading every half minute (30 s) for a total of 5 minutes.

7. Once the Low cup has been started, repeat steps 3-4 for the Medium cup using 2.0 g of root
killer and 2.0 g of aluminum foil pieces.

8. After you have recorded data from the Low cup for 5 minutes, you can remove the
thermometer and wipe it off with a damp paper towel. You should be immediately ready to
insert the thermometer into a new lid, place it on the Medium cup, record the starting
temperature after 0.5 minutes, and repeat steps 5-6 with the Medium cup. 

9. Once the Medium cup has been started, repeat steps 3-4 for the High cup using 3.0 g of
root killer and 3.0 g of aluminum foil pieces.

10. After you have recorded data from the Medium cup for 5 minutes, you can remove the
thermometer and wipe it off with a damp paper towel. You should be immediately ready to
insert the thermometer into a new lid, place it on the High cup, record the starting
temperature after 0.5 minutes, and repeat steps 5-6 with the High cup.

11. Follow your teacher's directions for safe cleanup.

Group F: Cabbage Juice and Vinegar

Your group will gather data on temperature changes as different amounts of cabbage juice and
vinegar react. Your group will be provided with containers of cabbage juice and vinegar as well as 3
styrofoam cups containing different amounts of water: 50 mL in the Low cup, 40 mL in the
Medium cup, and 20 mL in the High cup.

1. Decide which roles each group member will be responsible for. When you are not actively
engaged in your role, you should copy the data into your own science notebook and help
clean up. The roles are listed here:
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Role Duties

Timer Calls out time intervals and reads out temperature every half minute
for a total of 5 minutes per cup (Low, Medium, and High cups).

Data Recorder Writes down the temperature readings in the appropriate data table
(for Low, Medium, and High cups) in their science notebook.

Low- and High-Cup Monitor
Opens and closes the cup lid for the Low and High cups so that
substances can be added; gently swirls the cup for the 5 minutes
that temperature is being monitored.

Medium-Cup Monitor
Opens and closes the cup lid for the Medium cup so that substances
can be added; gently swirls the cup for the 5 minutes that
temperature is being monitored.

Weigher Weighs out amounts of cabbage juice and vinegar and adds them to
the cup when the Cup Monitor removes the lid.

2. Wrap a rubber band around the thermometer and insert the thermometer through the
center of the cup lid so that, as the rubber band rests on the lid, the thermometer is
suspended in the liquid and is not touching the sides of the cup. You can use this rubber
band for all three amounts of substances. Record the temperature after 0.5 minutes as the
starting temperature in your science notebook.

3. Weigh 5.0 g of cabbage juice into an unlabelled styrofoam cup. Weigh 5.0 g of vinegar into a
different unlabelled styrofoam cup.

4. Lift the lid with the thermometer off the cup and add the cabbage juice and vinegar. Firmly
replace the lid and thermometer and begin to gently swirl the contents of the cup. Be sure
to keep swirling the cup for the entire 5 minutes that you are monitoring the temperature.

5. Timing should be started as soon as the cabbage juice is added to the cup. Record the
temperature reading every half minute (30 s) for a total of 5 minutes.

6. Once the Low cup has been started, repeat step 3 for the Medium cup using 10.0 g of
cabbage juice and 10.0 g of vinegar.

7. After you have recorded data from the Low cup for 5 minutes, you can remove the
thermometer and wipe it off with a damp paper towel. You should be immediately ready to
insert the thermometer into a new lid, place it on the Medium cup, record the starting
temperature after 0.5 minutes, and repeat steps 4-5 with the Medium cup. 

8. Once the Medium cup has been started, repeat step 3 for the High cup using 20.0 g of
cabbage juice and 20.0 g of vinegar.

9. After you have recorded data from the Medium cup for 5 minutes, you can remove the
thermometer and wipe it off with a damp paper towel. You should be immediately ready to
insert the thermometer into a new lid, place it on the High cup, record the starting
temperature after 0.5 minutes, and repeat steps 4-5 with the High cup.

10. Follow your teacher's directions for safe cleanup.
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