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Mad Scientist Dry Ice Lab 

Standards: 3.4.7.A Concepts concerning the structure and properties of matter.

Introduction and background: This lab is designed to give students a chance to observe properties of matter, extreme temperature changes and the properties of CO2 in its solid and gaseous form. There is also a brief introduction to acids, bases and indicators as dry ice causes the formation of Carbonic Acid in a solution of ammonia and water and universal indicator.
This lab is divided into stations in which the teacher travels with small groups of students, or it could be conducted as demos with student volunteers to help.
Guiding questions: Will be included in the worksheet for each station.
Vocabulary: Sublimation
Materials:  Will be included in the worksheet for each station.
1. Safety: Goggles on and you're in !

2. Insulated gloves and tongs to handle dry ice
3. Safety Demos: Show the effects of extreme cold by immersing a bouncy ball in liquid Nitrogen and then smashing it on the floor. Also use a piece of plastic tubing and then strike with hammer to show that even a few seconds can cause severe consequences. Explain that the ball and tubing will return to original shape as they heat up, but the water in cells causes them to rupture as they freeze and subsequently die.

Procedure: Will be included in the worksheet for each station.
Questions: Will be included in the worksheet for each station.
1. Balloon station:

Materials: insulated gloves, tongs, goggles, balloons (4 different colors and at least 2 of each color for each student), tea candles, and lighter, funnel.

Procedure:

a. Students first place their balloon over the narrow end of a plastic funnel that has a large enough opening for pieces of ice to slip through. Using the tongs and wearing a glove the teacher will drop a tiny piece of dry ice into each student's balloon (they will all be one color- like blue). They will tie them at the top and then blow up the other color balloon the regular way with their own breath.

b. Students will compare mass and density of the balloons simply by dropping both from the same height and comparing how fast they fall.

c. Students will then fill another balloon (any color) with CO2 by having the teacher drop in a tiny piece of dry ice. They will hold it shut as it fills with gas and then allow it to open about 10 cm. above a candle flame and tip it to allow the CO2 to flow over the flame. Observe the effects and then try this with a balloon full of regular air.

d. Observations:

2. Frankenstein’s Flask of  Acid?- Include directions and worksheet
Materials: Safety goggles, tongs, insulated gloves,(2) 30 ml. beakers, 10 plastic pipettes (small), 92) 500 ml. flasks, a small graduated cylinder,1 bottle of ammonia,1 bottle of acid-base universal indicator solutions, water and dry ice. 

Procedure:

a. Place 400 ml. of water in a 500 ml. flask

b. Add  4 ml. of Ammonia

c. Add 4 droppers full of universal indicator solution

d. Answer # 1 of Analysis Questions.

e. Add enough pieces of dry ice to keep the solution bubbling using gloves and tongs. Be careful not to splash. Make sure that the bubbles of CO2 .

f. Observe what happens.

Analysis Questions:

1. Observe and describe the after step c. when the indicator was added:

2. Describe the solution after the dry ice is added (wait a few minutes)

3. What do you think caused the change?
3. Crystal Ball Bubble:  
Materials: dry ice, tongs, goggles, insulated gloves, water or tonic water, black light, bubble solution, (2) 500 ml flasks or heavy glass cylindrical vase.

Procedure:
a. Pour some water or tonic water into the container.

b. Add a piece of dry ice, it will make bubbles in the solution.

c. Spread a film of bubble solution around the lip of the container.

d. Use your hand or a piece of paper towel that has been wetted with bubble solution to smear bubble solution across the top of the container. 

e. Shine the black light on the bubble.

Analysis:

1. What pops faster – cold or warm bubbles? (Popping is connected to evaporation).
2. Why does the bubble last so long?

3. What makes it glow?

How it Works: 

Dry ice turns to Carbon Dioxide gas at room temperature (sublimation). This process is faster in water than in air. In this lab CO2 gas is trapped in the bubbles of the bubble solution. The bubble expands , but since the bubble solution is so cold it does not evaporate quickly and lasts much longer than it would at a higher temperature.
4. Fun Stuff:

Materials:  dry ice, various size metal spoons, dishwashing liquid, (2)500 ml. beakers, tongs, insulated gloves, film canisters

If time allows try these:

a. Singing Spoons: Have a metal spoon for each student to place on dry ice block – it will make a sound as it vibrates on the ice.

b. Dry Ice Volcano: Place water and dishwashing liquid in a beaker and add a small piece of dry ice and watch it foam. Try adding food coloring before dry ice.

c. Film canister  rockets: tiny bit of water, tiny piece dry ice and close it.

d. Film canister jets: same as rockets only canister bottoms have small  in bottom for jetting.

5. Finale: Place tiny marshmallows in liquid Nitrogen and then spoon out and place in mouth and chew quickly with mouth closed breath “smoke” out your nose !!
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