Bonding Types Lab #1: Ionic vs. Covalent Solids

Teacher’s Copy
HSSC Expectations

	C4.3x
	Solids Solids can be classified as metallic, ionic, covalent, or network covalent. These different types of solids have different properties that depend on the particles and forces found in the solid. 

	C4.3c
	Compare the relative strengths of forces between molecules based on the melting point and boiling point of the substances.

	C4.3d
	Compare the strength of the forces of attraction between molecules of different elements. (For example, at room temperature, chlorine is a gas and iodine is a solid.)

	C4.3e
	Predict whether the forces of attraction in a solid are primarily metallic, covalent, network covalent, or ionic based upon the elements’ location on the periodic table.

	C4.3f
	Identify the elements necessary for hydrogen bonding (N, O, F).

	C4.3g
	Given the structural formula of a compound, indicate all the intermolecular forces present (dispersion, dipolar, hydrogen bonding).

	C4.3h
	Explain properties of various solids such as malleability, conductivity, and melting point in terms of the solid’s structure and bonding.

	C4.3i
	Explain why ionic solids have higher melting points than covalent solids. (For example, NaF has a melting point of 995°C while water has a melting point of 0° C.)


purpose:

To introduce the properties of covalent and ionic compounds and to determine the differences between the two.

precautions:

The melting point part of this experiment should be performed in a fume hood.  Some of the heated solids will give off a terrible-smelling vapor or smoke.

materials/equipment:

NaCl




conductivity probe(s)
Sugar (sucrose)


glass plates

KCl




Laboratory marker
KI 




fume hood 
camphor

benzoic acid 

laboratory burner or hot plate

aluminum foil

scoopula

pre-Lab:

Based upon the chemical formulas of each of the six compounds, predict from the Periodic Table which should be ionic compounds and which should be covalent compounds?

Sodium chloride      (NaCl)            metal w/nonmetal     Ionic
Sugar  

     (C12H22O11)    nonmetal w/nonmetal     Covalent
Potassium chloride   (KCl)             metal w/nonmetal     Ionic  

Potassium iodide        (KI)
        metal w/nonmetal     Ionic
Camphor               (C10H16O)       nonmetal w/nonmetal     Covalent
benzoic acid         (C6H5COOH)   nonmetal w/nonmetal     Covalent
procedure:

1. Check each of six compounds – NaCl, sugar, KCl, KI, camphor, and

benzoic acid for strength of smell.  (waft towards nose…do not “snort”)
2. Attempt to crush small amounts of each compound, first with fingernails and then between a pair of glass plates.
3. Melt  a small amount of compound in a scoop held above Bunsen burner, first high above the flame, then if compound seems unaffected, move slowly toward the center of the flame where it is the hottest. If the scoop begins to turn a molten red and the compound is still unaffected, promptly remove it from the flame, dispose of the chemical, and set scoop to the side to avoid injury. 
(alternate method…obtain a small piece of aluminum foil square and use a Marks-A-

Lot marker to divide into 6 zones.  Place a small amount of each solid in each of the 6 zones, being careful to note which zone contains which substance.  Place foil carefully on a hot plate and turn heat to high.  Observe the order of melting.  If a substance resists melting 2-3 minutes after the first substance has melted, stop heating samples and record these as “high” melting points.  Discard foil and contents into appropriate waste container.
4. Examine teacher demonstration concerning conductivity. (If student conductivity probes are available have students do this as part of their own investigation)
data:

Data table-

Compound 


* Odor** Melting point** Hardness** Conducts?

Sodium Chloride (I)

   Weak        Very high           Hard             Yes

Potassium Iodide (I)

   Medium      High              Medium           Yes

Potassium Chloride (I)               Weak           High                Hard             Yes
Sugar (C) 


   Medium       Low                 Soft               No

Benzoic Acid(C)

   Medium       Low                 Soft               No

Camphor (C) 

               Strong         Medium           Soft               No

*I =ionic compound, C =covalent. **All data qualitative

analysis/conclusion:

Questions: 
1. Which substance(s) had the strongest odor/scent? 

Camphor, a covalent compound, had the strongest scent, but you could

also smell the other covalent compounds and potassium iodide to a lesser extent.
2. Which bonding type results in stronger bonds? What is your evidence? 

The ionic bonds must be stronger than the covalent bonds because they have the higher melting points of the two. 
3. Which bond type produces solids with a harder crystal structure?

Ionic compounds are harder, proving once again that their bonds are stronger.

4. Which bond type is unable to conduct an electric current?  

Covalent bonds don’t conduct electricity.

Conclusions- Write a brief statement that summarizes how covalent substances behaved in this laboratory experiment.  Do the same for the ionic substances.
cleanup:

Discard all of the laboratory solids in a designated container for solid disposal.  DO NOT discard any of the materials in the sink.  Wipe off counter tops and return test equipment (probes, hot plates, burners, etc.) clean.
