Physical Properties of Two Solids

Introduction

In this experiment, you will examine four physical properties of a molecular and an ionic solid.  You will attempt to relate these properties to the forces of attraction between the particles in each solid.  The solids are sodium chloride and camphor.  

Materials

(Iron ring

(sodium chloride

( camphor

(clay triangle

(watch glass

( spatula


( 4 test tubes
(Bunsen burner

(crucible cover
(organic solvent

(water

Procedure
1. Obtain a small amount (just enough to cover the tip of the spatula) of sodium chloride and camphor.  Place each sample on a watch glass adjacent to each other.  Observe the odor of each solid and record your observations on the table on the back.

2. Put a FEW CRYSTALS of sodium chloride and camphor side by side in separate piles on an inverted crucible cover.  Place the crucible cover on a clay triangle supported by an iron ring, which is attached to an iron rod.  Use a LOW Bunsen burner flame to gently heat the crucible cover until one of the solid melts.  Now, heat the crucible cover more strongly for a few minutes.  Observes what happens to both crystals and turn off the Bunsen burner.  Be sure to let the apparatus cool completely before you touch it.

3. Using the sample you have left on the watch glass, rub a small amount of each solid between your fingers then attempt to crush a few crystals of each between a spatula and a watch glass.  Note the hardness of each solid in the observation table

4. Divide the remaining sodium chloride crystals between two test tubes.  Add approximate ¾ inch of water to one of the test tubes and ¾ inch of organic solvent in the other test tube.  Stopper each test tube with your thumb and shake vigorously.  Once the solvent settles, examine each test tube carefully and note whether or not the sodium chloride crystals dissolve in each test tube.

5. Repeat procedure 4 using camphor instead of sodium chlorine crystals

6. Clean and dry all your equipment and return them to the appropriate location.

Observations

Physical Properties of sodium chloride and camphor
	Physical Property


	Sodium chloride
	Camphor

	ODOR

(strong, weak, or none)


	
	

	MELTING POINT

(high or low)
	
	

	RELATIVE HARDNESS

(hard or soft)
	
	

	SOLUBILITY IN WATER (Polar solvent)
(soluble or insoluble)
	
	

	SOLUBILITY IN ORGANIC SOLVENT 

(nonpolar solvent)
(soluble or insoluble)
	
	


DISCUSSION QUESTIONS

1. What substance had the strongest odor?  What does odor indicate about the ease with which the particles in a solid leave its surface? (hint: what does smell mean?)

2. Based on your observations of hardness and melting points, in which substance do you think the molecules were most tightly bonded?

3. Which substance dissolves in a polar substance and which dissolves in a non-polar substance? Why?
4. List the electronegativities of sodium, chlorine, hydrogen, and oxygen.

5. How does electronegativity relate to the type of bond that forms between two atoms?  Use your text to help you answer this question.

6. Based on your answers to the above questions, what can you conclude about the type of bonding in the two solids used in this experiment?

