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HANDS-ON LAB 

Exploring Intermolecular Forces 

We have discussed Intramolecular forces (bonding within compounds), 
ionic, covalent, and metallic bonds. Intermolecular forces (forces between 
molecules) can provide information about how a substance will behave.

When a substance has strong intermolecular forces, it requires more energy 

when it is in the solid state to become a liquid (melt) or in the liquid state to 

become a gas (evaporate). As a result, the melting point tends to increase, 

and the evaporation rate tends to decrease when intermolecular forces are 

greater. Surface tension also increases with increasing intermolecular 

forces. 

In this lab, you will design a procedure to analyze intermolecular forces in 

common household chemicals—water, acetone, isopropyl alcohol, and 

glycerol as well as pentane and hexane. The structures of these substances

are shown in Figure 1. You should collect data related to the evaporation 

rate and surface tension of these compounds. Then, you will analyze your 

results to answer the research question for this lab. 

RESEARCH QUESTION  How do intermolecular forces affect the surface 

tension and evaporation rate of different molecular compounds? 

Water 

Acetone Isopropyl Alcohol Glycerol 

MAKE A CLAIM 
Explain which type of intermolecular forces you think act in each substance, and explain your 

reasoning. Then, make a prediction about the strength of the total intermolecular force in 

each substance. Identify intermolecular forces for each substance.

Write a claim and make a prediction on your  own paper.

MATERIALS 

• safety goggles, nonlatex apron,

nitrile gloves

POSSIBLE MATERIALS 

• acetone in dropper bottle

• acetone in flask

• glycerol in dropper bottle

• glycerol in flask

• isopropyl alcohol in dropper

bottle

• isopropyl alcohol in flask

hexane, & pentane
• marker

• water in dropper bottle

• water in flask

• wax paper (one sheet)

• labquest
• temperature probes

    C5H12

Pentane           Hexane

C6H14

Write on your own paper please

Methanol

CH3OH
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SAFETY INFORMATION 

 Wear indirectly vented chemical splash goggles, a nonlatex apron, and nitrile gloves duringthe setup, hands-on, 

and takedown segments of the activity.

 All operations in which noxious or poisonous gases or flammable vapors are used orproduced must be carried out 

in the fume hood.

 Never pour chemicals, either used or unused, back into their original container. Dispose ofchemicals according to 

your teacher’s instructions.

 Use caution when working with glassware, which can shatter if dropped and cut skin.

 Wash your hands with soap and water immediately after completing this activity.

PLAN THE INVESTIGATION 

1. In your Evidence Notebook, develop a procedure and safety plan for your investigation. 

2.  Draw a data table in our Evidence Notebook for recording your observations and data. When designing your 
data table, consider what type of data would be appropriate for analyzing surface tension and rate of 
evaporation.                 

3. Have your teacher approve your plans before you begin your work. If you need additionalmaterials to complete your 

procedure, discuss these with your teacher.

4. Clean up your lab area and dispose of your lab materials as instructed by your teacher.

DRAW CONCLUSIONS 
Write a conclusion summarizing your results. Include the following sections: 

Claim  How would you rank the strengths of the intermolecular forces  and identify the intermolecular forces in the 

compounds? 

Evidence  Cite evidence from your data to support your claim. Cite both qualitative and quantitative data.

Reasoning  Explain how the data you cited supports your claim. What is the connection between your results and the 

strengths of intermolecular forces? Discuss the science behind the types of intermolecular forces and state what 
evidence supports your reasoning.

Write your CER in your individual lab write up. Please title each 
section: Claim, Evidence, & Reasoning. 

EXTEND:
The boiling points of the following compounds increase in the order in which they are listed:  
   CH4 < H2S  <  NH3

Based on what you know about intermolecular forces, explain why this is true.
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