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Three gases have been studied in detail so far.  This laboratory experiment tests students’ abilities to identify the three gases based on their differences.  Students must design an experiment to make the correct identification.  


By way of review, the following list summarizes 3 – 4 experiments that were performed by the students on each gas.  

Experiments performed on carbon dioxide:

Experiment 1. Traditional limewater test for carbon dioxide.

Experiment 2. Acidity of carbon dioxide 

Experiment 3. Carbon dioxide extinguishes fires

Experiment 4. Carbon dioxide and aqueous sodium hydroxide react. 

Experiments performed on hydrogen:

Experiment 1. Traditional test for hydrogen.

Experiment 2. Hydrogen bubbles are flammable

Experiment 3. Reduction of CuO(s) with hydrogen

Experiments performed on oxygen:

Experiment 1. Traditional test for oxygen
Experiment 2. Oxygen supports combustion
Experiment 3. Dynamite soap

Students should design a series of experiments to correctly identify samples of each of these gases from the list given above.  

 Mystery gas

Instructions for students

General Safety Precautions

Always wear safety glasses.  Gases in syringes may be under pressure and could spray liquid chemicals.  Follow the instructions and only use the quantities suggested. 

Toxicity

Carbon dioxide, hydrogen and oxygen are all relatively non-toxic.  The first two are asphyxiants if inhaled in quantities much larger than we will encounter today.  Even pure oxygen can be toxic if inhaled in large quantities.  Do not intentionally inhale any samples of gas in these experiments. 
Your assignment

You and your lab partner will be given three syringes filled with three different gases, carbon dioxide, hydrogen and oxygen.  Your assignment is to correctly identify the contents of each syringe using the experimental procedures previously conducted. 

Design an experiment

Design a method to identify each gas from the three possibilities, carbon dioxide, hydrogen and oxygen.  You may use any of the following experiments that you have already performed.  

Experiments performed on carbon dioxide:

Experiment 1. Traditional limewater test for carbon dioxide.

Experiment 2. Acidity of carbon dioxide 

Experiment 3. Carbon dioxide extinguishes fires

Experiment 4. Carbon dioxide and aqueous sodium hydroxide react. 

Experiments performed on hydrogen:

Experiment 1. Traditional test for hydrogen.

Experiment 2. Hydrogen bubbles are flammable

Experiment 3. Reduction of CuO(s) with hydrogen

Experiments performed on oxygen:

Experiment 1. Traditional test for oxygen
Experiment 2. Oxygen supports combustion
Experiment 3. Dynamite Soap
Conduct the experiment


Locate the necessary chemicals and equipment needed to perform the proposed experiments.  Record all results in your laboratory notebook.  

Clean-up and storage

At the end of the experiments, clean all syringe parts (including the plunger seal), caps and tubing with soap and water.  Rinse all parts with distilled water.  Be careful with the small parts because they can easily be lost down the drain. Important: Store plunger out of barrel.

Questions

1. What experiments allowed you to conclusively identify each gas? 

2. What would happen if you performed the experiment given for one particular gas on a different gas?  For example, what would happen if you performed the limewater test on oxygen?

3. Identify a gas that causes hot copper to darken and does not form acidic solutions with water.  

4. Why is “Dynamite Soap” not as useful as other experiments for the identification of gases?

5. If you had to pick only one experiment to try to identify each gas, which one would you pick for each gas?
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