AP Lab #14 – What’s in That Bottle? 


One of the major components of learning chemistry is the ability to determine unknowns.  You have been taught many facts about the properties of elements and compounds based on their bonding and intermolecular forces of attraction.  Physical properties such as melting point, density, solubility, color, flame test and conductivity are all good ways to identify an unknown solid.

In this lab you will be given six different substances.  You will have to identify what they are from a list of possible solids.  You will have to develop your own procedure and do various tests to determine what’s in that bottle?
Science Practices: [2.A, 4.A, 4.C, 6.A]

Objective
How can you design a series of experiments and interpret data to determine unknowns based on bonding and intermolecular forces of attraction?
Safety
1. Wear safety goggles.

2. Always listen to your teachers instructions before, during, and after a lab.

Materials



5 vials of unknowns

Fischer Burner

nichrome wire


Test tubes


distilled water

stir rod


Test tube wrack

scoopula

conductivity tester




Small beakers


hot plates

well plate



Aluminum boats

HCl (for cleaning)
magnet
Procedure
You must develop your own procedure to figure out what solids you have been given.  Use the information from the introduction to help you identify unknowns. You will not be able to determine the exact melting point of your samples; however, you can determine whether the melting point is high or low based on the amount of time and ease of melting of your samples.

Use hot plates for melting point and burners for flame tests.  When testing your samples, use 
small amounts.  Show your proposed procedure to your teacher before attempting the 
experiment yourself.

The following is a list of all of the possible solids that are in this lab.  Note that some of the substances below are hydrated:

Sodium chloride (NaCl)
        
Lithium nitrate (LiNO3)
    Calcium sulfate (CaSO4)
Barium acetate (Ba(C2H3O2)2)       
Potassium chloride (KCl)
    Zinc powder (Zn)


Copper (II) sulfate (CuSO4)
       
Iron powder (Fe)

    Ferric chloride (FeCl3)
Nickel (II) chloride (NiCl2.6H2O) 
Cobalt chloride (CoCl2.6H2O)    Copper pellets (Cu)


Salicylic acid (C6H4(OH)COOH)
Dextrose (C6H12O6)

    Aluminum pellets (Al)
Observations 

Observe all aspects of this lab experiment.
Data
 – Design your data table to show the results of your different tests in a simple one term 
qualitative format.  For example:  Melting point: High/Low
Calculations   – N/A
Discussion 

· List your five unknown samples and tell what each one is.  
· Describe how you were able to determine your results.  
· Discuss the concepts of solubility, atomic/electronic structure, conductivity, bonding and  

intermolecular forces in your discussion. 

Additional Discussion Questions 
1.  To what extent were you able to classify your unknown?  What problems existed in confirming the identities of the unknowns?
2.  How do melting points of ionic compounds compare with those of molecular compounds?
3.  What type of solids conduct electricity in solution?
4.  How were you able to determine each unknown as either being ionic, metallic or molecular?
5.  Since some ionic compounds are not soluble in water, what other tests are there to prove they are ionic?
6.  Why was it necessary to use distilled water rather than tap water when doing conductivity testing?
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