Community in the Classroom Presentation Plan

Lesson Name How Can You Tell One Clear Gas From Another?

Presenter(s) Michael Grass

Grade Level 5th Standards Connection(s)

Abstract:
Many gases are clear and have no smell. How, then, can we tell one gas from another? In this lesson we will
explore the properties of 4 different gases and use our observations to determine the element in each gas.

Vocabulary/Definitions:
Element

Chemical Reaction

Periodic Table

Materials:
| will bring:
1) 40 observation/inference worksheets
2) 40 balloons
3) 40 lab goggles
4) 20 test tubes
5) 20 rubber bands
6) Lab coat
7) Gloves
8) Chemicals
Concentrated hydrogen peroxide
Potassium permanganate
Zinc
Hydrochloric acid
Baking soda
Vinegar
Students will need:
Pencils

~0o0oT®

Classroom Set-up:
Students should be in groups of 2-3.

Classroom Visit

1. Personal Introduction: 5  Minutes

| am a graduate student in Chemistry at the University of California in Berkeley. | study small metal particles. Has
anyone heard of nanoparticles? Does anyone know what that means? | study how these nanoparticles interact
with gases.

When | am not in lab at Berkeley, | am usually playing ultimate Frisbee or tennis, cooking, or going camping.

2. Topic Introduction: 10 Minutes
Put vocab on the board: element, chemical reaction

Ask questions to see if students know about:
Elements, reaction, periodic table, gas, states of matter

Talk about gases as a state of matter. Air one we are surrounded by every day:
What is a gas?
What are some types of gas? Air, oxygen, nitrogen, hydrogen, helium, carbon dioxide, carbon monoxide
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What are some properties of gases?
Can you name properties of each of the gases we listed?

3. Learning Experience(s): 40 Minutes

Write down the following gases and (hopefully) get students to provide a property of each
Air: we breath it, some oxygen and mostly nitrogen

Oxygen: our bodies need it, needed for flames to burn

Hydrogen: burns

Carbon dioxide: global warming, used in fire extinguishers

Lets also find the elements that make up each of these gases on the periodic table. Oxygen is 2 oxygen atoms, so
we write O,, hydrogen is 2 hydrogen atoms, so we write H,, and nitrogen is 2 nitrogen atoms, so we write N,. Can
anyone guess what carbon dioxide is? CO..

Now we are going to make balloons full of each balloon. How will we do this?

Air? We can just blow into it.

Oxygen, hydrogen, and carbon dioxide? We will react chemicals together to form each — but | won't tell you which
reaction makes which gas yet.

After we have made each gas, we investigate which balloon contains which type of gas through experiments. All of
them are clear and have no odor, so we'll have to try something different

Demonstrate how to fill up the balloon with baking soda and vinegar for the carbon dioxide. Also, demonstrate how
to fill up the air balloon with the SAME amount.

Have each group fill a balloon with the CO, and another with air. When this is finished, | will fill up one balloon with
hydrogen and another with oxygen.

With all four balloons at the front, we will fill out the worksheet. First, students guess which gas is in which balloon
and give a reason. Then we perform 2 experiments for each: (1) mass of the balloon) and (2) how the gas reacts
with a splint that has a red ember on the end (we do this by introducing some gas into a test tube, then lowering the
splint into the test tube).

4. Wrap-up: Sharing Experiences and Building Connections 10 Minutes

Have students share their results and their conclusions. Ask if their hypotheses matched their conclusions. Come
to a consensus on what was in each balloon and how we know that. Discuss the chemical reaction that formed
each gas.

5. Close: 5 Minutes

Science is all about observing, experimenting, and thinking. The best scientists are the most curious ones. So if
you are curious about how things work or why things are the way they are, science is for you. Thanks for letting me
come into the classroom...

TOTAL 50-60 Minutes

Follow-up — After Presentation
Worksheet and Periodic Table are attached to this lesson plan.
Notes:
Be careful with hydrogen peroxide — it is concentrated and bleaches your skin and clothes.
Be careful with hydrochloric acid — it is also concentrated and will burn you skin and clothes.
Practice all of these activities and demos beforehand.
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Name:

1) Listing what we already know

How Can You Tell One Clear Gas From Another’7 ‘
‘\\&{

Name of Gas

Chemical Formula

Properties

2) Initial Observations and Hypotheses (Guesses)

Color of
Balloon

Observations while filling it up

Hypothesis (Guess)

| think this balloon was filled with

because

| think this balloon was filled with

because

| think this balloon was filled with

because

| think this balloon was filled with

because

;pw
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3) Experiment Results and Conclusions

Color of

Balloon Results of Experiments Hypothesis (Guess)

This balloon was filled with

because

This balloon was filled with

because

This balloon was filled with
because

This balloon was filled with

because

4) What did you learn today?

H Hydrogen O Oxygen N Nitrogen C Carbon

Atomic Number: 1 Atomic Number: 8 Atomic Number: 7 Atomic Number: 6
Atomic Mass: 1.00797 Atomic Mass: 16 Atomic Mass: 14.01 Atomic Mass: 12.01
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