Comparing the Strength of Intermolecular Forces Lab
Learning Targets:

· I can classify the type of intermolecular forces (hydrogen bonding, dipole-dipole interaction, and London dispersion forces) present in covalent molecules. 

· I can infer the relative strength of intermolecular forces based on observations of physical properties.    
Station 1 – comparing liquids with hydrogen bonding 
There are 2 flasks with different liquids: C2H5OH (ethanol) and C3H5(OH)3 (glycerin).  DO NOT remove the caps from the vials. Test them by swirling the contents and comparing the time it takes for the fluid motion to stop and the difficulty you have in getting the fluid to move quickly. Also shake the vial and observe how long it takes for the bubbles to disappear.
	Letter of Sample
	Results of Swirling
	Results of Shaking

	A
	
	

	B
	
	


1. Draw a structural formula for each compound (look them up):
Ethanol C2H5OH

Glycerin C3H5(OH)3

2. How can you determine by looking at the formula if a molecule can form hydrogen bonds?
· What is a Hydrogen bond?  
· What types of elements are involved with Hydrogen bonding?
3. How many hydrogen bonds can form in each compound? 

ethanol = _____ glycerin = ______ 

4. Identify the liquid in each flask and give your reason. Your reason should relate your observations to the number of hydrogen bonds.  
· Describe how is viscosity (the resistance of a liquid to flow) is related to intermolecular forces. 
· Would a viscous liquid (like molasses) have strong or weak intermolecular forces?  
· Would the compound with the most hydrogen bonding possibilities have a low or high viscosity?)
A = ___________

B = ___________
Station 2 – comparing molecules with only London Dispersion Forces

You have a sample of C3H8 (propane), C6H14 (hexane), and C18H38 (paraffin). Observe the samples and compare the strength of the dispersion forces between the molecules.
	Letter of Sample
	State (Phase) of Sample
	Relative Strength of Intermolecular Forces

	C
	
	

	D
	
	

	E
	
	


1. Draw a structural formula for each compound (look them up):
Propane C3H8

Hexane C6H14

Paraffin C18H38

2. In general you can say that as the __________ of the molecule increases the dispersion forces will increase.  

· How does size (or length) of a compound affect London Dispersion Forces?  
· Do shorter or longer molecules have greater London Dispersion Forces?)
3. What causes dispersion forces? 

4. Identify each of the samples by letter and give your reason. Your reason should relate your observations to the intermolecular forces.

C = ___________

D = ___________
E = ___________

Station 3 – using evaporation to compare attraction between molecules

At the same time, place one drop of each of the 3 liquids on the counter and observe the time it takes each to evaporate. The liquids are water, C3H7OH (rubbing alcohol), and Methanol (CH3OH). Indicate the relative time it takes each to evaporate – fastest, medium, slowest.

	Letter of Sample
	Relative Ranking of 

Rate of Evaporation

	F
	

	G
	

	H
	


1. Draw a structural formula for each of the 3 liquids and identify the intermolecular forces present:
Isopropyl alcohol (rubbing alcohol)
Methanol
Water
2. Identify the liquids and give a reason for your choice. Your reason should relate your observations to the intermolecular forces.  
· What are the IMFs in each compound (dipole-dipole, hydrogen bonds, or dispersion forces)?  
· Which compound has the strongest IMFs?  
· Which compound has the weakest IMFs?  
· Would a compound with strong IMFs evaporate quickly or slowly (how easy will it overcome the IMFs between molecules)?  
F = ___________

G = ___________
H = ___________

DEMO 4 – solubility and intermolecular forces 
	Solvent 
	Copper Chloride Solubility 

(Y/N?) 
	Iodine Solubility

(Y/N?) 

	Water 
	
	

	Hexane 
	
	


1. Draw a structural formula for each compounds and identify the type of bonding or intermolecular forces present and the polarity (for covalent molecules):

Water

Hexane
Copper Chloride

Iodine

2. Explain the experimental results: Why does copper chloride dissolve in water but hexane?  Why does iodine dissolve in hexane but not water?  Explain the phrase “like dissolves like” by relating your observations to polarity (polar or nonpolar).  

