Name:  ______________________________       Period:  _________________

Lab Partners: ____________________________________________________

Types of Bonding Lab

In class, we’ve learned about the three main types of bonding, and how the type of bonding that takes place in a material affects its properties.  In this lab, we’ll use what we’ve learned to investigate the properties of metals, covalent compounds, and ionic compounds.

Instructions:  

Use the materials at hand and your knowledge of ionic compounds, covalent compounds, and metals to determine the identities of the unknown materials.  If all goes well, you should be able to identify all of them definitively as being in one of these three categories.

Pre-lab:  

What tests do you think would be good to help you figure out the class of a material that a material falls into?  How would you perform a test like this in the lab?  (You should think of at least three specific tests.)

Experiment:

In the section for each unknown on the next page, indicate the results of the tests you’ve performed in class to determine if a material is ionic, covalent, or metallic.  Helpful hint:  These are general tests, so it’s always a good idea to perform more than one to make sure your identification is correct!

Unknown 1:  

Unknown 2:

Unknown 3:

Unknown 4:

Lab results:

Using your knowledge of each type of compound, identify each material as being ionic, covalent, or metallic, and explain your reasoning for having made this determination.

Unknown 1:

Unknown 2:

Unknown 3:

Unknown 4:

Unknown 5:
Post-lab questions:
1)
The unknowns you’ve studied in this lab are, for the most part, fairly typical of the type of material they represent.  How common do you think exceptions to these rules are?  Explain your answer, giving specific examples of any exceptions you can think of.

2)
Explain why metals bend without breaking and ionic compounds do not, based on the type of bonding that takes place in each.

3)
We mentioned in class that ionic compounds conduct electricity only when melted or dissolved in water.  What do you think would happen if you mixed a powdered ionic compound with water, but it didn’t actually dissolve.  Would the resulting liquid conduct electricity?  Explain.

4)
Explain how the bonding in ionic compounds differs from that in covalent compounds.
Teacher notes:  How to do this lab
Basically, the students should use the tests they perform to figure out whether something is ionic, covalent, or metallic.  Good tests for them to perform include hitting the unknown with a hammer (to see if it bends or shatters), examining the material to see if it’s crystalline, heating the material to see if it has a low melting or boiling point, dissolving it in water to see if it conducts electricity, and testing to see if the raw material itself can conduct electricity.

Obviously, goggles should be worn during this lab, and students should be warned that using the Bunsen burner is hazardous and may result in burns.  The room should be fairly well ventilated – alternatively, the unknowns used should be harmless enough that they produce no hazardous fumes.  Caution should also be taken to ensure that students wrap each material in a paper towel before hitting it with a hammer to minimize any mess that will result from flying unknown.  

Good unknowns for this lab include the following:  magnesium sulfate heptahydrate (“Epsom salts”, ionic), any fine-grained metallic powder (so long as it’s a fairly inert metal – alkali and alkali earth metals are poor choices, as are any metals that give off hazardous fumes when heated), sodium acetate (ionic), granulated sugar (covalent), sodium bicarbonate (“baking soda”, ionic), copper(II) sulfate hydrate (ionic), graphite (covalent), plastics or rubbers (covalent) and anything else you can think of that’s fairly harmless.  Some students may find it interesting to heat up small amounts of alcoholic unknowns such as ethanol and isopropanol – should you choose these as unknowns, make certain that students know to use only a very tiny amount of each.
Solutions to the post-lab questions:

1)
The unknowns you’ve studied in this lab are, for the most part, fairly typical of the type of material they represent.  How common do you think exceptions to these rules are?  Explain your answer, giving specific examples of any exceptions you can think of.


Exceptions are fairly common.  Diamonds are covalently bonded, but form crystals and have a very high melting point.  “Rocks” typically don’t dissolve well in neutral water, and will likewise not conduct electricity well when placed in water.  Some plastics are very hard and appear crystalline, as do many glasses.  

2)
Explain why metals bend without breaking and ionic compounds do not, based on the type of bonding that takes place in each.


Electron sea theory versus the structure of crystals explains this nicely.  Students should explain how each is relevant.
3)
We mentioned in class that ionic compounds conduct electricity only when melted or dissolved in water.  What do you think would happen if you mixed a powdered ionic compound with water, but it didn’t actually dissolve.  Would the resulting liquid conduct electricity?  Explain.


It would not conduct electricity.  If the ions in ionic compounds are unable to move freely, they won’t conduct electricty.
4)
Explain how the bonding in ionic compounds differs from that in covalent compounds.

Ionic crystals have a large group of oppositely-charged ions all stuck together – this charge is created when one group of atoms transfers electrons to another.  Covalent compounds have atoms that share their valence electrons.
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