
Bay Area Scientists in Schools Presentation Plan 
 

Lesson Name: Sublime Science: Dry Ice Explorations________________________________ 
Presenter(s):  Clorox__________________________________________ 

Grade Level: 3rd Grade – Physical Science Standards Connection(s): 3-PS-Energy and 
Matter have multiple forms and can be changed from one form to another.  

 
Next Generation Science Standards:  
 

2-PS1-1. Plan and conduct an investigation to describe and classify different kinds of 
materials by their observable properties.  

2-PS1-4. Construct an argument with evidence that some changes caused by heating 
or cooling can be reversed and some cannot. 
5-PS1-3. Make observations and measurements to identify materials based on their 

properties.  

 

Science and Engineering 

Practices 

Constructing Explanations and 
Designing Solutions 
Constructing explanations and designing 
solutions in K–2 builds on prior experiences 
and progresses to the use of evidence and 
ideas in constructing evidence-based 
accounts of natural phenomena and 
designing solutions. 

 Make observations (firsthand or from 
media) to construct an evidence-based 
account for natural phenomena. (2-
PS1-3) 

Engaging in Argument from Evidence 
Engaging in argument from evidence in K–
2 builds on prior experiences and 
progresses to comparing ideas and 
representations about the natural and 
designed world(s). 

 Construct an argument with evidence to 
support a claim. (2-PS1-4) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 - - - -  
         Connections to Nature of Science 
  
Science Models, Laws, Mechanisms, 
and Theories Explain Natural 
Phenomena 

 Science searches for cause and effect 
relationships to explain natural events. 
(2-PS1-4) 

Disciplinary Core Ideas 

PS1.A: Structure and Properties of Matter 

 Different kinds of matter exist and many 
of them can be either solid or liquid, 
depending on temperature. Matter can 
be described and classified by its 
observable properties. (2-PS1-1) 

PS1.B: Chemical Reactions 

 Heating or cooling a substance may 
cause changes that can be observed. 
Sometimes these changes are 
reversible, and sometimes they are not. 
(2-PS1-4) 

Crosscutting Concepts 

Patterns 

 Patterns in the natural and human 
designed world can be observed. 
(2-PS1-1) 

Cause and Effect 

 Events have causes that generate 
observable patterns. (2-PS1-4) 

 Simple tests can be designed to 
gather evidence to support or 
refute student ideas about causes. 
(2-PS1-2) 

  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - 

- - - - - - - - - 
  Connections to Engineering, 
Technology, 
and                      Applications of 
Science 
  
Influence of Engineering, 
Technology, and Science, on 
Society and the Natural World 

 Every human-made product is 
designed by applying some 
knowledge of the natural world and 
is built using materials derived 
from the natural world. (2-PS1-2) 
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Common Core Standards: 

 
ELA/Literacy: 
W.2.8 Recall information from experiences or gather information from provided 
sources to answer a question. 
SL.2.2 Recount or describe key ideas or details from a text read aloud or 

information presented orally or through other media. 
 
Mathematics: 
MP.2 Reason abstractly and quantitatively. 
 

FOSS Connections: 
Grade 3 Module: Matter and Energy 
Investigation 3: Matter 

 
Abstract:  

 
Today we are going to be discussing the three states of matter: solids, liquids and gases. Under 
certain conditions, like temperature and pressure changes, most matter will shift between those 

3 states. Today we are going to be exploring the properties and states of dry ice. See if you can 
identify which states of matter dry ice goes through. 

 
Vocabulary/Definitions: 
 

States of matter 
 

 Solid 

 Liquid 

 Gas: 
 

Phase changes 
 

 freezing: freezing is the process where a liquid turns into a solid.  
 condensing: condensing is the process where a gas changes to a liquid. 

 melting: melting is the process where a solid turns into a liquid.  

 boiling (or evaporation): boiling is the process where a liquid changes to a gas.  
 sublimation: the process where a solid turns to a gas without ever being a liquid in 

between 
 

Materials: 
Dry Ice Demos 
 A quarter 

 Bubble solution & bubble wand 

 Small candles 
 Multiple small beakers/cups, approximately 400-1000 mL 

 Balloon 

 Water in a cup 



 
CO2 Leaky Faucet: 

 Dry ice (purchase from grocery store before demonstration) 
 Leaky faucet apparatus (with fresh paper towel) 

 Ring stand with clamp 

 Water (approximately 1 L, may need to replace multiple times if longer demonstration 
period) 

 Soap solution (Mix 85 g tap water, 5 mL of dish soap, 10 g glycerin) 
Safety: 

 Dry ice is very cold (-78.5°C / -109.3°F) and can quickly cause burns/frost bite, and care 

should be used while transporting and handling the material.  Use appropriate thermal 
gloves when handling dry ice. 

 Do not store dry ice in an air tight container, as this can result in an explosion due to 
the creation of gas from the subliming carbon dioxide 

 
 
 

Classroom Set-up: 
 
After the introductions students will be divided into three groups and will then rotate through 

three different phase transition stations. If possible, it would be best to have the three stations 
set up with a table (or several desks pushed together) as far away as possible from each other 

so that the students can really only focus on the station at which they are learning. It should 
probably take about 5-10 minutes to both move the desks or tables to and from the three 
stations.  

 
 

 
Classroom Visit 

1. Personal Introduction: _____5____ Minutes 

Hi! We are all scientists and we work for a company called Clorox. Has anyone heard of 
Clorox before? We help make things like: kitty litter, household cleaners, etc. 

Topic Introduction: 10 Minutes 
 
Review words: solid, liquid, gas.  

Ask: Can anyone name something that is a 
solid/liquid/gas? (Make table of answers on white board) Give students time to come up with 
answers. 

Explain: A solid is something that does not change it's shape or size no matter where you put it, 
an example is a rock. A liquid is something can freely move and change shape to be in the 

shape of whatever container it is put in, an example is orange juice. A gas is something that 
never has a defined shape or size, an example is perfume, if you spray the liquid it becomes a 
gas and then the smell will fill this entire room and maybe even spread out into the hallway. 

 



Draw phase change diagram on white board, and have kids try to come up with the names for 
each phase change before telling them. 

 
 freezing: freezing is the process where a liquid turns into a solid. Has anybody 

frozen something? (ice, popsicles, etc.) 
 condensing: condensing is the process where a gas changes to a liquid.Has 

 anybody seen something condense? (foggy mirror after shower, cold drink, etc.) 
 melting: melting is the process where a solid turns into a liquid. What have you seen 

melt? (ice cream, ice, snow, etc.) 

 boiling (or evaporation): boiling is the process where a liquid changes to a gas. Has 
anyone ever boiled something? (any sort of food...) 

 sublimation: the process where a solid turns to a gas without ever being a liquid in 
 between 

Today, we are going to talk about dry ice. Hold up piece of dry ice. Has anyone seen this 
before? What state of matter is this in?  

(Pause for answer) 
Does anyone know what this is made of? 
Give students time to answer but if they can’t come up with it tell them it’s carbon dioxide. 

Have you heard of carbon dioxide? Where else do you find CO2? 
 

Dry ice is special – it goes directly from solid to gas. Does anyone know what this process is 
called? (if not already on board, add it to the diagram). Does anyone know what state of matter 
carbon dioxide is usually found in? (gas – give examples, e.g., exhaust from your car) 

How do you think you make carbon dioxide solid? (make it really cold)  Explain: Correct. Solid 
carbon dioxide is VERY cold. That’s why we can only touch it with these special gloves. 

 
Now we’re going to break into groups. At each station, see if you observe any of the other state 
changes that we talked about.  

 
2. Learning Experience(s): 35 Minutes – Each group should be at a station for ~10-
15 min before rotating to the next station 

 
Station 1: Dry Ice Balloons & Bubbles (10-15min) 

 
 Place a small piece of dry ice in a balloon and tie a knot during beginning of demo. Over 

time, the balloon will inflate when the piece of dry ice sublimes inside showing that gas 
takes up more space than solids. 



 
 If a calm day, or indoors, you can gently blow bubbles (regular bubble solution and 

wand) into the Rubbermaid container, and they will float on the CO2 level.  If they 
behave, gradually, CO2 will diffuse into the bubble, and the bubble with grow, and 

ultimately sink to the bottom.  This shows again that CO2 is more dense than air, and 
that humans do not breath out only carbon dioxide. 

  
Station 2: Candles & Quarters (10-15min) 

 
 Place dry ice in a large, clear sided Rubbermaid container with lid (lid not needed if 

indoors, aside from keeping non-demonstrators out for safety).  Get several small 
candles.  You can demonstrate how carbon dioxide is more dense than air, and that a 
layer of CO2 builds up in the container.  Light the candle outside the container, and 

slowly lower it down in, and at the CO2 level, the fire will go out. 
 

 Take a candle, and place in a 600 mL beaker.  Light the candle.  You can then take a 
600+ mL beaker (or solo cup) and scoop out CO2 from your large rubbermade 

container, and pour into the beaker with the candle.  The fire will go out.  This 
demonstrates that gases, like liquids, are pourable. (Kids can help pour CO2) 
 

 Compare and contrast candle blown out with breath vs. CO2 

 

o The one blown out with breath should smoke but CO2 won’t, have kids 

brainstorm why 
 

 

 If time: Take a regular quarter, and using gloves, hold the coin against a relatively flat 

piece of dry ice.  The quarter will “scream”.  I usually build this up, saying “How cold is 
dry ice?  It’s cold enough to make the eagle on a quarter scream.”  What’s happening 

here is really the rapid, constant sublimation of dry ice, forming gas, which is trapped 
between the dry ice and the quarter.  As it creates enough pressure, the gas escapes, 
causing the quarter to very rapidly vibrate, which you can hear as the high pitched 

screaming noise. 
 

*If not enough time at this station, can do quarter demo at end 
 
 

Station 3: Leaky Faucet (10-15min) 
 

 Add about 1 L of room temperature water to the leaky faucet apparatus 

 Connect the PVC to complete the apparatus as shown below.  Attach to a ring stand for 

stability. 
 Add broken up pieces of dry ice through the jar on the side of the 2 L bottle, and 

replace the lid. 
 Fog should be emerging from the opening at the top of the leaky faucet.  If not, ensure 

that the tubing is not blocked or there are other leaks.  If a leak is detected in the 
bottle, use duct tape to seal the area of the bottle. 



 Submerge the paper towel at the opening of the leaky faucet in the soap solution.  Do 

not touch that area once soap has been added, or the forming bubble will pop.  If the 
bubble does pop, resubmerge the paper towel.  It is typically easiest to submerge the 
paper towel by raising a small cup of the soap solution up to the top of the apparatus 

rather than moving the entire setup. 
1. If you wet your hands with the soap solution, it is possible to catch and hold a 

bubble 
2. If you have a smooth towel or cloth (e.g. pillow case, sheet, lab coat), it is 

possible to catch and gently bounce the bubble 

 

Explanation: 

In this experiment, we observe the sublimation of solid carbon dioxide, and some associated 

properties.  In the 2 L bottle, you can see the gas bubbles form immediately around the solid 

carbon dioxide.  Sublimation of CO2 occurs at normal temperatures – CO2 will only melt under 

very high pressure. Water will only sublime at very low pressure. 

Due to the fact that the container is air tight up to the opening at the top, the system is 

constantly under normal atmospheric pressure.  Due to the generation of carbon dioxide gas 

through sublimation, to maintain pressure, gas will flow up through the Leaky Faucet 

apparatus, and exit at the “faucet”.  The escaping gas is a mix of air, carbon dioxide, and water 

vapor.  Carbon dioxide itself has no color, but the “smoky” appearance of the bubbles is a result 

of the condensed water vapor, similar to being able to see your breath on a cold day. 

As the bubbles form, they will drop from the “faucet” and fall to the ground.  This is the result 

of carbon dioxide having a higher density than air. As mentioned above, air is a mixture 

(homogeneous) of nitrogen, oxygen, argon, and other gases in much smaller proportion.  As a 

result, air has a density between nitrogen and oxygen.  Due to the higher density of carbon 

dioxide, it will “sink” much like a rock thrown into water.  

Clean up: 

 Deconstruct the apparatus and return to its appropriate storage container 

 The water can be poured down the drain 

 Excess dry ice can be left out in a safe location to sublime.  Do not place in a sealed air 
tight container 

 
 

Quick talking points: 

 States of matter  - solid/liquid/gas/plasma with each step requiring more energy 

 Think about water; solid = ice <transition is freeze / melt> liquid = water <condense / 

boil> gas = steam (more energy) 
 Carbon dioxide is a common gas, what animals (including humans) exhale, what plants 

take in 
 CO2 is a gas at room temperature, but if cooled to -78.5°C (-109.3°F) it will form a solid, 

dry ice. 



 Dry ice does not melt at normal conditions, but SUBLIMES, going directly from a solid to 

a gas.  The opposite process is called DEPOSITION. 
 Observing gases are tricky – can’t see sublimation in the air (the “smoke” coming off the 

dry ice is not carbon dioxide, but is water vapor in the air CONDENSING).  Need to come 
up with unique ways to observe properties of gases – can put in water and see the 
bubbles form, can form bubbles at the top of our leaky faucet. 

 Carbon dioxide is more dense than air, therefore it “sinks” through the air as the 

bubbles fall.  Air is 78% nitrogen, 21% oxygen, 1% argon, ~1% water vapor, 
0.039% carbon dioxide, then everything else. 

 

3. Wrap-up: Sharing Experiences and Building Connections - 4 Minutes 
 

So today we explored the three states of matter (what are they again?) and the transformations 
that can occur between them. What transformations did you observe today? (Solid to gas, liquid 
to solid). What changed in the objects you saw undergoing these transformations? Why do you 

think these changes occurred? How did we force the changes in matter? (Putting dry ice in 
water, etc). Did anything surprise you as you watched and learned about these 

transformations? Can you think of any other transformations between states of matter that we 
see or experience every day? 
 

4. Close: 1 Minutes 
Thanks so much for letting us come and share with you today! Does anyone have any questions 

for us? 
 
TOTAL 50 – 60 Minutes 

 
Differentiated Instruction: 

 
English Learners: Repeat directions, if necessary, and physically model how to perform activities 
at each station. Write vocabulary, e.g. solid, liquid, on the board and read words aloud. 

Vocabulary words can also be visually demonstrated using an illustration or action and 
redefined in very simplistic terms. 
 

Advanced Learners: At each station, have students think of other materials that would behave 
in a similar manner, i.e. have similar properties, as the matter they are manipulating. 

 
 

Follow-up – After Presentation 

 
ELA Activity: 
Students answer the following prompt: 
“Write a letter to a friend explaining what you learned about changing states of matter.” 
 
Reading Connections: 
- Matter: See It, Touch It, Taste It, Smell It by Darlene Stille – The states of matter (solids, 
liquids, and gases) are explained and demonstrated. Includes an experiment to try. 

http://books.google.com/books/about/Matter.html?id=JxLYKx9ul2EC 
 



  

Construction of the Leaky Faucet Apparatus: 

 2-L beverage bottle 

 1-L wide mouth Nalgene (or a plastic peanut butter jar) 

 8 ft of ¾” PVC pipe, cut to lengths of 4”, 8”, 36”, 36” 
 Two ¾” PVC elbow 

 One ¾” PVC straight connector (optional, but makes transport easier) 

 One ¾” PVC threaded to smooth connector with matching threads to the beverage 
bottle.  In lieu of this, you can use a smooth length of PVC that fits over the opening of 

the 2-L that ends in a smooth ¾” section and use duct tape to connect to the 2 L. 
 One rubber band 

 Duct tape (glue can also work, but tends to be less durable) 
 

1. Cut off the bottom of the 1L Nalgene (or Peanut butter jar). 
2. Cut a hole to match the size of the jar from step 1 in the side of the 2 L bottle near 

the top of the bottle.  Insert the open end of the jar into the 2 L, and secure with 
glue or duct tape.  This seal must be air tight.  You will use the opening in the jar to 
insert dry ice into the 2 L.  When you fill the 2 L with water, fill below the level of the 

jar.  Ensure the jar is not inserted too far into the 2 L bottle to where the dry ice 
cannot fall into the water. 

3. Attach (either by threading if you can find the appropriate thread, or by duct taping) 
the connector to the top of the 2 L bottle.   

4. Everything else is meant to be easily disassembled for transport and storage.   

5. Use a rubber band to attach a paper towel to the 4” PVC section at the open end.  
This paper towel will serve to dispense the soap solution.  

 

 

 

 

  



 


