
 

A Game of Chemistry Charade: Identifying Unknown Substances by 
Their Chemical and Physical Behavior  

 
 

Pre-lab Assignment: 
 

Reading:  
1. Chapter sections 2.6 through 2.9 in your course text. 
2. This lab handout. 
 
Questions: 
1.  Consider two aqueous solutions, one containing an ionic compound and the other a 

molecular compound. Which of these two solutions would you expect to conduct 
electricity? Why? 

2. Look up the structures and melting points of aspirin, ibuprofen, and acetominophen 
and record them in your notebook. Be sure to use the Celsius scale. 
 

 
Introduction 
 
   In this experiment you will learn to identify two unknown compounds, one ionic and the other 
molecular. You will also learn to use the useful technique of filtration to separate the components 
of a binary mixture, and distinguish an ionic compound from a molecular compound based on their 
ability to conduct electricity in solution. Finally, you will be introduced to ChemBioDraw, a 
powerful software for producing computer-generated structures. You may work with one partner 
for this experiment. 
 
Procedure for Part A: 

• Weigh out 5 g of each sand/compound mixture into a 125 mL Erlenmeyer flask. Record 
the masses in your notebook. 

• Add 50 mL of deionized water to the flask and let stir with a magentic stirrer for 5 minutes. 
• Filter one of the mixtures by gravity and the other by vaccuum. 
• Transfer the filtrate into a 150 mL beaker and check conductivity. Record your 

observations in your notebook. 
• Based on your observations correctly determine which mixture had the ionic compound 

and which had the molecular compound. Record in your notebook. 
 
Procedure for Part B: 
Test for cations (Please do this only in the presence of your instructor!): 

• Take a small amount of your mystery ionic compound on the tip of a clean spatula and 
carefully hold it in a bunsen burner flame. 

• Observe the color of the flame and record in your notebook. 
• From the list of possibilities that will be provided to you, identify the cation that is likely 

to be present in your compound. Record in your notebook. 
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Test for anions: 
• Weigh approximately 100 mg of your solid into a test tube and record the mass in your 

notebook. Dissolve this solid in 5 mL of deionized water. 
• Add a few drops of the solution you prepared into a clean well of a spot plate. Then add a 

few drops of silver nitrate solution to the same well. Formation of a precipitate indicates 
that you have a halide or carbonate anion. Record observation in your notebook. 

• Add another few drops of your solution into another clean well on the spot plate. Add a 
few drops of barium chloride solution to the same well. Formation of a precipitate indicates 
that you have a sulfate or carbonate anion. Record observation in your notebook. 

• Using the tip of a spatula add a small amout of your solid compound into a clean well of 
the spot plate. Add a few drops of acetic acid (vinegar). Vigorous evolution of a gas (CO2) 
indicates that your anion is carbonate. Record observation in your notebook. 

• If all of the above tests turn out to be negative, then your anion is nitrate. Record in your 
notebook. 

After you have identified the cation and anion, write the correct formula of the ionic compound 
in your notebook. 
 
Procedure for Part C: 

• Load a melting point tube with pure benzoic acid. 
• Load another melting point tube with your mystery organic compound. 
• Simultaneously determine the melting points of both compounds. Record the melting 

points as range from the temperature when melting begins to the temperature when 
melting is complete. 

• Given that benzoic acid has an expected range of 122 to 123 °C, provide the adjusted 
melting range for your mystery compound. Show calculation in your notebook. 

• Correctly identify your mystery compound from the list of possibilities given to you. 
Record in your notebook. 

 
Procedure for Part D: 

• Draw the following compounds in ChemBioDraw. 
(a) Water (b) Ammonium chloride (c) Hexane (d) Ethyl alcohol 
(e) Aspirin OR Ibuprofen OR Acetominophen 

• Save your ChemBioDraw file.  
• Copy and paste the ChemBioDraw structures into Word and print a copy.  

 
What should be in your lab notebook? 

(a) Please see the individual Parts for specific instructions on what should be in your notebook. 
(b) Attach the printed copy of your Word document of your ChemBioDraw structures. 

      
What should be in your laboratory report? 
Your individual report should be on one page and typed. It should contain the following items. 

• The chemical formula of your two mystery compounds from Parts B and C. 
• Calculation of the melting point adjustment to your mystery organic compound. 
• A ChemBioDraw structure of your mystery organic compound including its molecular 

formula. 


