Disclaimer 

Kids, do not try any of the experiments we are going to perform without adult supervision!

Introduction

Enter the room drinking ½ full cup of HOT coffee with 1-2 pieces of dry ice.

[Introduce yourselves: Name, Year, and Major].

“We are the Science Lions”

Ask “What are we going to talk about today?” – PHASES.

Definitions
“What’s [is] matter?” - “Nothing’s wrong with me, what’s the matter with you?

“NO – not that kind of matter, like stuff” “Oh…Matter is anything that has weight and takes up space”

EXAMPLES

“Does anyone know what matter is made of?”

“Have you ever heard of molecules?”

“A molecule is something that you can’t see because it is very small.”

“How small is it?” – “You can fit about 10 million (10,000,000) of them on the tip of a needle, so they’re really, really… [“I think they get it!”], really small.”

“Now what were we going to talk about?” – “PHASES”

“Has anyone ever heard of the phases of matter?

“Can you tell me one phase? Can you tell me another,…”

SOLID/LIQUID/GAS – Examples

“Phases are known as the state or way that matter appears, which we described as a solid, liquid, or gas.”

Interactive demonstration

“We need 5 volunteers, to act like molecules” [Select 5 at random]

“First we’re going to have them act like a solid”

[Ask them to hold hands, stand shoulder to shoulder and move around slowly back and fourth.]

“In a solid, molecules move around, but they are very close together, so they can’t move around very much” [e.g. glass, wood, ice, rocks, metal…]

“Next, we’re going to ask you to act like a liquid”

[Ask them to hold hands, stand at arms length and move around slowly back and fourth.]

“In a liquid, molecules move around a little more than they do as a solid, so they take up just a little more room than a solid.” [e.g. water, lava from volcanoes…; exception: ice]

“Next, we’re going to ask you to act like a gas”

[Ask them to run around at random.]

“In a gas, molecules are move around very quickly and take up a lot of room” [e.g. air, helium in balloons…]

[Thank the kids, and ask them to return to their seats]

Review - “So far we’ve talked about matter, that matter is made up of really, really… [glaring look], small molecules.  How these molecules are moving in that matter determines what phase or state (solid, liquid or gas) that the matter is in.”

Definitions continued

“Now we need to talk about phase changes” – “Does anyone know what words we use to describe phase changes?”

[Hint] Do you parents ever use a freezer?”  “What are they doing to the water?”

“Freezing is when matter changes from liquid to solid. – Can you say Freezing?”

“What is the opposite of freezing?”  [Hint] What happens to snow, when it’s warm?”

“Melting is when matter changes from solid to liquid. – Can you say melting?”

[Hint] “Do your parents ever use a kettle?”  “What are they doing to the water?”

“Boiling is when matter changes from liquid to gas.” – Water Vapor
“What is the opposite of boiling?”  [Hint] “What happens to the outside of a cold glass of lemonade on a hot summer day? – Can you say boiling?”

 

“Sublimation is when matter changes from solid to gas or gas to solid and skips the liquid phase – Can you say sublimation”

What Causes Phase Changes? – MAY BE TOO ADVANCED FOR OUR 1st GRADE AUDIENCE

“Temperature is a measure of how fast molecules in matter are moving; the faster the molecules are moving, the higher the temperature (e.g. ice is cold, steam is very hot)”





One other thing we need to discuss before we get to the fun part and that is what we’ll be using today to show you what phase is.

The first item is a hot plate, which is like a miniature stove that well use to heat things up.

The second item is a small propane torch, which we can use to heat things up. – Do we need it?
The third item is called dry ice.

Dry ice is carbon dioxide in solid form.  Carbon dioxide is one of the gases we breathe out.  Dry ice is actually at about -44 °F, so it’s very, very cold.

Experiments

1) [Crush the Peeps/Banana – Really cold = really hard]

“How many of you have ever had peeps?  Are peeps soft or hard?” – [SOFT]

[Show them how soft and gooey the unfrozen peep is – be creative!] 

“How many of you have ever had a banana? Are bananas hard or soft?” – [SOFT]

[Show them how soft and gooey the unfrozen banana is – be creative!] 

“Well, what happens when you take a soft banana or a soft peep, and you make it really cold?”

[Take the hammer, or whatever, and break the peeps and or the banana into pieces]

“Remember when we talked about what happens to molecules when matter freezes, the get really close together, and they don’t move around very much.  When things are in the solid form, they can shatter, or break into pieces like a crushed ice cube, here we just broke the banana and the peeps just like an ice cube would break.”

“We just showed you freezing – when a liquid, turns into a solid… well actually when something that we think of as solid, really becomes a real solid.

2) [Sublimation Snake]

“In this experiment we are going to cover what happens when a solid turns into a gas.  What we have here is a glass of soap water with some food coloring.  What we’ll do is add some pieces of our dry ice, and let’s see what happens?”

[Ask for two volunteers to come up, watch, and play with the bubbles] “Can you tell me what’s going on?”

“What you can see is, that we added a solid piece of dry ice to the soap water, and then we got a lot of bubbles” Since there is only liquid and solid in the glass, something is turning into gas.  Since the water isn’t hot enough to boil, as I can touch this with my hands, it must be the ice.  As we talked about before, sublimation is when solid turns directly into a gas without first turning into a liquid.
3) [Crush the Can – Condensation vacuum] – WARNING AVOID THE WORD VACUUM
“What we are doing with the torch is boiling the water in the can using the torch.  What did we say happens to water molecules when they are boiling or turning into gas? [They move faster, and they take up more room]. So watch what we can do with a can full of steam”

[Place the heated can into the water]

“Can anyone tell me what happened? Well, remember that when steam is cooled it turns into water.  Water takes up a lot less room than water.  When we put the can into the water, the steam quickly turned back into water because the water in the pan cooled off the steam.  The water takes up a lot less space than the steam, so the can tries to fill itself up with water. Since it can’t fill up fast enough, it crushes the can.”  


4) [Flask Vacuum – Condensation vacuum] 

“To give you a better idea of what just happened, we are going to repeat the experiment, but this time we’re going to use a glass, that won’t crush when the water cools off.”

“Just like before, we boiled the water to produce steam.  Now the glass is full of steam and steam is coming out of the tubes.  In each of these glasses we have just regular water with food coloring added to it.  I’m going to turn the glass upside down, and as it cools off, watch what happens.” 

[Place the heated can into the water]

“Once the glass turns upside down, the glass begins to cool, the steam starts to condense.  As the steam cools off the steam turns to water and takes less room.  Our blue liquid 
is sucked into the glass through the tubes to take the place of the steam.  As the cold water enters the glass, it cools the steam causing more of the steam to cool off, and even more blue liquid  is sucked in.”

“In both of these experiments we just performed, we showed you how much room steam takes up, compared to how much room water takes up.  The phase change we just showed you was the condensation of water – when a gas turns into a liquid.”

3) 








4) 



Summary

1. Three states of matter: Solid/Liquid Gas

2. Movement of molecules determines what phase matter is in.

3. Phase Changes: Freezing-Melting; Boiling; Sublimation

Final Experiments

“I think we have time for one more experiment.  Have you ever seen a movie or a cartoon where the witches are standing around a boiling pot and wondered how they got all of that really cool looking smoke?  Well it’s not a fire.  We’re going to let you in on the secret.”

“This will show you how we made our drinks that we started off with when we first came in?”

[Grande Finale: Dry Ice in Hot Water]

“In our last experiment, we showed you sublimation, when a solid turns into a gas without first turning into a liquid.  But what happens, if we use hot water, and we add dry ice?  Let’s watch and see.”

Questions

Do you have any questions for us?

Conclusion

“Well, that’s all the time we have to talk to you today.   Thank-you all for coming and we hope you had fun, because I know we did.  Have a fun day!”

Additional Information
WHAT IS DRY ICE?

Dry ice is carbon dioxide (CO2) in solid form (frozen), a normal part of our earth's atmosphere. It is the gas that we exhale during breathing and the gas that plants use in photosynthesis. It is a translucent substance which has a density of 1640.7kg/cu. m. at atmospheric pressure. Dry ice changes directly from a solid to a gas - sublimation- in normal atmospheric conditions without going through a wet liquid stage. That's why it's called "dry" ice. Dry ice comes in different forms; blocks, nuggets, and rice pellets.

HOW TO MAKE DRY ICE?

The manufacturing process of dry ice involves two steps. First, pure CO2 is expanded to a reduced pressure in a hydraulic press. The CO2 "snow" that is produced in this expansion is then compressed into pellets. When CO2 is in its solid state (dry ice), it must be kept at -42 degrees centigrade (-43.6 °F). When solid CO2 is exposed to air, it converts back to its natural state, a gas.
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