Investigating the Relationship Between 
Evaporation & Intermolecular Forces
Updated: 11-1-16
Evaporation is an endothermic process which occurs over a wide range of temperatures below the boiling point of a liquid. The amount of energy absorbed during the evaporation process and the rate at which evaporation occurs are obviously related to the temperature of the liquid. In this experiment, the focus will be on comparing the evaporation patterns of different liquids at the same temperature in an attempt to establish other factors (aside from temperature) which affect evaporation. Specifically, we will be investigating the impact of molecular mass, molecular structure, and the type of intermolecular attractions on the evaporation patterns of four alcohols and two liquid hydrocarbons. Two of these six compounds will be tested to establish a basis for predictions of T for the other four compounds.
Objectives:
In this experiment, you will;

· Measure the temperature changes which accompany evaporation for six liquids (4 alcohols and 2 liquid alkanes) using temperature probes and the Vernier LabPro system,
· Use LoggerPro software to graph the temperatures as a function of time,
· Calculate the change in temperature for each liquid, and
· Use the results to draw conclusions about the effects of intermolecular attractions on the evaporating process.
Procedure:
1. Prior to the lab, complete the pre-lab data table and the prediction table. The class will discuss how to approach the completion of the prediction table.
2. Cut six 2 cm x 2 cm squares of filter paper or chromatography paper.
3. Wrap one 2x2 square of filter paper around the end of each temperature probe and secure it with a rubber band.
4. Fill 2 test tubes to a depth of about 2-2½ cm with the 2 liquids to be tested first.
5. Immerse the wrapped thermometers in the liquids for a minute or two.
6. While the probes are soaking, set up the LabPro system as instructed by your teacher and open the latest available version of Logger Pro.
7. Open the file which has been set up for this experiment (your instructor will help you find the file) and click “collect”.
8. After 3-5 seconds, remove the wrapped probes from the test tubes, lay them on the counter as illustrated below. Allow the probeware system to continue collecting temperature readings for at least two minutes AND until the temperature has clearly reached a minimum value and begins to rise. If the program automatically stops collecting data before this happens, click “collect” again and at the prompt, select “append to latest”.
9. Repeat the procedure for the next two liquids. At the prompt, if the data set is acceptable, choose “Store Latest Run”. If the data set is inadequate, select “erase and continue”. If you are unsure, ask your instructor.
10. Repeat again, so that in the end, you will have 6 curves on one graph screen.
Set up two temperature probes wrapped with solvent-soaked filter paper like so…

 
	PRE-LAB
	
	
	
	

	Substance
	Formula
	Structural Formula
	Molecular Weight
	H-Bonding? (Y or N)

	ethanol
	C2H5OH
	 
	 
	 

	1-propanol
	C3H7OH
	 
	 
	 

	1-butanol
	C4H9OH
	 
	 
	 

	n-pentane
	C5H12
	 
	 
	 

	methanol
	CH3OH
	 
	 
	 

	n-hexane
	C6H14
	 
	 
	 


	DATA TABLE
	
	
	
	
	
	

	Substance
	t2              (°C)
	t1              (°C)
	Δt (t2-t1)              (°C)
	 
	
	

	ethanol
	 
	 
	 
	 
	Predicted Δt (°C)
	Explanation

	1-propanol
	 
	 
	 
	 
	 
	 

	1-butanol
	 
	 
	 
	 
	 
	 

	n-pentane
	 
	 
	 
	 
	 
	 

	methanol
	 
	 
	 
	 
	 
	 

	n-hexane
	 
	 
	 
	 
	 
	 


Questions:

1. Explain the relationship between intermolecular forces and evaporation rate.

2. Explain the relationship between evaporation rate and T.

3. Generally speaking, H-bonding is stronger than LDF. Does your experimental evidence support this statement? Does the evidence indicate any exceptions to this principle? If so, what are they?

4. The alcohols have H-bonding. Explain the trend in T that you see among the four alcohols. Does the same trend apply to the two hydrocarbons? What factors influence this trend?
