Teacher Notes on Early Earth Lab
Goal:

Prior to the evolution of oxygen, Earth and its atmosphere was different than today. The students will perform an experiment and observe the interaction of several different gases on a substance (steel wool). Their observations will allow the students to explore the differences between the Earth’s current atmosphere and Earth’s early atmosphere, prior to the evolution of oxygen.

California standards addressed in this lab:

1C. Students know the evidence from geological studies of Earth and other planets suggest that the early Earth was very different from Earth today.

8B. Students know how the composition of Earth’s atmosphere has evolved over geologic time and know the effect of outgassing, the variations of carbon dioxide concentration, and the origin of atmospheric oxygen.
Opening question:

What is in an atmosphere?

· Discuss with the students the composition of gases in the atmosphere and the identity of some of these gases.

Prelab question:
What do you know about rust? What is rust?

· The idea behind this question is to gets the students to realize they are constantly surrounded by objects that are oxidized in their environment. 

· Ask them what color rust is. 

· Have the students identify things that rust or oxidize. 

· Discuss with the students that the term “rust” is how we describe the oxidation of a particular metal, iron.
· Probe the students for 2 important components for the formation of rust – oxygen and water

· Show other examples of substances other than iron that can oxidize

· Copper – statue of liberty

· Wood

· Coins

· Ask the students if you can get rid of oxidation (rust) and or how to prevent it. Ask the students why is it so difficult to prevent it and stop it from forming.
Background:

· Introduce Earth’s formation atmosphere as H and He. 

· Evolution of Earth’s atmosphere over time has lead to our current atmosphere

· The lab is going to focus on Earth’s atmosphere before the presence of oxygen and after formation.

· This atmosphere was composed of N2, CO2, CH4, H2, SO2, H2O, and NH3
· Lead the students to identify volcanoes as sources of these gases

Introduction to lab:

· Emphasize that this lab will look at how 3 different gases affect a substance.
· Their observations will help them understand how different Earth’s atmosphere and environment were before oxygen accumulation in the atmosphere
Lab details:


To be completed the day before the lab

· You will need 3 sealable tubes per group of students

· Fill each tube with 5 mls water

· For O2 atmosphere (current atmosphere) seal the tube after addition of water

· For CO2 atmosphere place several small pieces of dry ice in the tube. Lightly seal the tube until all the dry ice melts. Then tightly seal the tube. The reaction with CO2 and water will likely result in the formation of ice, which is why it is not really ideal for the students to do this part.
· For SO2 atmosphere place the tube in a fume hood. In separate container mix sodium sulfite and hydrochloric acid together. The gas produced is SO2 and should be bubbled thru the water for 15 min. Then tightly seal the tube. 

On day of experiment

· Inform students to move quickly when placing steel wool in the tubes to prevent the gases from escaping.

· Do not let the students open the SO2. The teacher should place the steel wool in this tube. Only open this tube in a fume hood. 

· Have students weigh out 3 pieces of steel wool ~0.5 g, this will allow the students to end up with 3 pieces approximately the same size.
· The students will then observe how steel wool and the gas interact initially, after 10 min, 24 hrs, and 48 hrs.

Observations:

· O2 (current atmosphere) should oxidize and rust

· CO2 should have less oxidation than O2
· SO2 will dissolve some of the steel wool and turn black
*Each one of these tubes is enriched with specific gases and still contains small amounts of oxygen. Rust may appear in each tube.
*Even though each gas has two oxygen atoms the gases are not the same. Each gas molecule reacts with a substance in different ways because the oxygen atoms are bound to different atoms, C or S.

Conclusion:

· Students will see how gases effect the same substance

· Have the students draw a picture of what they think Earth may have looked like

· Would there be rust? No
· Would there be plants? No
· Would humans survive in this environment? No
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