Intermolecular Forces Lab 
C4.3c, C4.3f, and C4.3g
Objective:  To explore the intermolecular forces between molecules.  

Materials:  
Moist paper towels



Tap water



Alcohol-based wipes (Windex, Wet Ones, etc.)
Distilled water


Model kits




Olive Oil


Hot plate




Small beaker


Aluminum foil




Pipette



Isopropyl alcohol


Procedure:

1. Clear benchtop of all items.  Mentally divide your section of benchtop in half.  Wipe one half with a moist paper towel while your partner wipes the other half with a wet wipe.  Time how long it takes for each half to dry.

2. Obtain a hot plate, enough aluminum foil to cover the heating surface, small beaker, a bottle of isopropyl alcohol and a bottle of distilled water.  Cover the top of the hot plate with aluminum foil.  Crimp the edges so that the foil is secured to the top of the hot plate.  Turn the hot plate to 8 and wait about 5 minutes for the hot plate to warm up.  With no overlap, place a small drop each of olive oil, tap water, distilled water and alcohol on the foil.  Time how long it takes for each drop to evaporate.  Stop at 5 minutes.  Carefully observe any residue from the drops.  
	Experiment
	Time
	Observations

	Benchtop towel/wipe test

                      Moist paper towel

                      Wet wipe
	
	

	Evaporation test

                      1. Isopropyl alcohol

                      2. Distilled water

                      3. Tap water

                      4. Olive oil
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3. 
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2. 

3. 
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Data Analysis:

1. What is the chemical formula and molar mass for water?  Isopropyl alcohol’s formula is C3H8OH.  Draw the Lewis structures for both and make molecular models for each.  Based on the molar mass, which compound would you expect to evaporate first?  Based on what you know about intermolecular forces, how do you explain the result you obtained?  
2. What is the difference between tap water and distilled water?  Was there an appreciable difference between the times for the two types of water?  What was it (if any) and how do you explain it?  Was there any difference in the residue?  What was it (if any) and how do you explain it?  
3. Draw Lewis structures for each of the substances you evaporated on the hot plate.  Chemical formulas are: 
       Isopropyl alcohol C3H8OH
      water H2O
       olive oil (predominantly oleic acid) C18H34O2 [set up structural formula as CH3(CH2)7CHCH(CH2)7COOH linking the     

                      carbon atoms in a chain and adding the hydrogens and oxygens in the order given].  
       Describe each molecule in terms of polarity and presence/absence of hydrogen bonding and length of nonpolar portion    

       of molecule.  What would you predict about boiling points based on this analysis?
4. In Graphical Analysis, make a graph of the time to evaporate each of the four substances you tested on the hot plate versus their molar masses.  The independent variable is molar mass and the dependent variable is time.  Characterize your graph.  As a general rule, boiling points are proportional to molar masses.  Does your data follow this trend?  If not, which substances(s) don’t follow the trend?  How can you explain this anomaly?  
5. Write a paragraph summarizing the concepts covered in this lab and what you learned that you didn’t know before.  There should be a minimum of five sentences and you should use scientific language to describe your ideas.  
