Lab 






Name _______________________

Chemical Bonding 
INTRODUCTION

A compound is defined as the chemical combination of two or more elements.  A chemical bond is the “glue” that holds atoms of different elements together.  Bonds can be classified into two general types: ionic and covalent.  Ionic bonds generally occur between a metallic atom and a nonmetallic atom.  The ionic bond involves the transfer of electrons from the metallic atom to the nonmetallic atom, resulting in a charge difference.  The positively charged metal ion is then attracted to the negatively charged nonmetal ion.  Covalent bonding generally occurs between atoms that are nonmetallic and it involves the sharing of electrons.
Properties such as melting point, boiling point, solubility, electrical conductivity, color, and odor are some of the properties that can help you distinguish ionic from covalent compounds.  In this experiment, you will observe several properties of some ionic and covalent compounds and attempt to recognize some patterns among the properties.  It is important to understand that the patterns are generalizations that do not necessarily apply to all ionic and covalent compounds.

PROCEDURE
You will be testing several different properties of potassium iodide and sodium chloride (ionic compounds) and naphthalene and benzoic acid (covalent compounds)
The properties you will test are:
a) Hardness

Press a scoopula against a small amount of the crystal  


Record as soft and waxy or brittle and granular.

b) Volatility 


Carefully smell each sample.  


The presence of a strong odor indicates the substance is highly volatile.  


Slight odor would be moderately to slightly volatile. 

No odor would indicate that it is nonvolatile.
c) Solubility   

Place a few crystals of each sample in separate small test tubes. 


Add 1 ml of distilled water.  Mix vigorously AS DEMONSTRATED BY YOUR TEACHER.

If it dissolves, it is soluble.  If it does not dissolve, it is not soluble. 

Record “yes” or “no” for solubility in the data table.


Repeat with 1 ml of cyclohexane.  -  TEACHER DEMO
d) Melting Point  -  TEACHER DEMO
Place a small sample of each crystal, side by side, on a watch glass.

Set the watch glass on the ring stand and pass a lit burner under the glass several times.
Observe the approximate time for them to melt.  Record as “low” or “high” melting points.
 e) Conductivity  -  TEACHER DEMO

Make a solution of each substance.


Place a conductivity apparatus into the solution and check for a positive result.

DATA TABLE
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QUESTIONS:

1. Ionic compounds are generally made up of what kind of elements?
2. Covalent compounds are generally made up of what kind of elements?

3. How is “melting time” related to the melting point of substances?
4. Predict whether each of the following compounds is primarily ionic or primarily covalent:

a)  lithium iodide


b)  methane, CH4


c)  ammonia
5. Predict the properties of these compounds:
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   Hardness 
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139.

QUESTIONS

1) When comparing melting points, odor, and hardness of molecular compounds to ionic compounds, are you

    comparing the relative strengths of ionic bonds to covalent bonds?  Explain.

2) Is KI or NaI soluble in water?  In benzene?  Is naphthalene or PDCB soluble in water?  In benzene?  

      What does this tell you about the bonds holding the atoms together in these compounds?

3) What does your test with dissolving iodine in various solvents tell you about the bonding of iodine     molecules?

4) Using the data from the solubility tests with benzene, ethanol, ethylene glycol and glycerol, rank them in 

    order from the most polar to the least polar.  Explain the logic used in determining the order.

5) Are the intermolecular or intramolecular forces greater in PDCB?  Explain in terms of your observations.

6) Sugar is found to be a nonpolar molecule.  How do we explain the fact that sugar is so very soluble in water?

7) Based upon your observations in this experiment, fill out the following table:






















NaCl

CCl4





Melting Point (high or low)










Volatility (high or low)











Solubility in water (yes or no)










Solubility in benzene (yes or no)









Type of bond between elements



      shown in the formula










Type of crystal



      (ionic,  molecular, or covalent)









Type of bond between units



      at lattice point









