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Solubility- Like Dissolves Like 
This demonstration contrasts the solubility of an ionic solid and a molecular solid in polar and non-polar liquids.  
This is a colorful way to reinforce the important concept of solubility and how it relates to intermolecular forces.  
 
Chemicals and Equipment Needed 

• d-H2O 
• Hexane (used) – R2/R4 
• Small vial of I2 (s) – F1 
• Small vial of CuCl2 • 2 H2O – E5 
• Ringstand and 2 buret clamps – J  
• 2 large test tubes – P4 
• 2-25 mL graduated cylinders – Q3 
• 2 microspatulas – U1 
• 2 stirring rods – U1 
• White background – A1 
• Goggles – C2 
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Hazards 
• Hexane is a volatile, flammable organic solvent that is a respiratory irritant. Wear goggles and gloves 

when handling hexane, and pour the solvent in a chemical fume hood or a well-ventilated area. If skin 
exposure occurs, wash area with soap and water.  

• Iodine (I2 solid) is toxic in contact with skin, and vapors are respiratory toxins. Iodine is also an 
environmental toxin. Handle in a well- ventilated area or a chemical fume hood. If skin exposure occurs, 
wash area with soap and water.  

 
Preparation 

• Wear goggles and gloves for the preparation. A lab coat is recommended as well. Pour hexane in a 
chemical fume hood or a well-ventilated area.  

• Measure 25 mL of d-H2O into one of the test tubes, and 25 mL of hexane into the other test tube. Label, 
stopper, and seal with parafilm.  

• Measure 25 mL of d-H2O into one graduated cylinder, and 25 mL of hexane into the other graduated 
cylinder. Label, stopper, and seal with parafilm. 

• Place the cylinder of d-H2O and vial of CuCl2 next to the test tube of hexane, and the cylinder of hexane 
and vial of I2 (s) next to the test tube of distilled water. See diagram above 

 
Presentation 

• Wear goggles and gloves for the presentation. A lab coat is recommended as well.  
• Add a large scoop of CuCl2 to the test tube of hexane and stir.  Add several crystals of I2 (s) to the test 

tube of distilled water and stir.  Both substances will sink to the bottom of the test tube without 
dissolving. 

• Now add distilled water to the CuCl2 test tube and stir, then hexane to the iodine test tube and stir.  
o The CuCl2 will dissolve into the distilled water.  
o The I2 (s) will dissolve into the hexane. 
o  

  
 

Like Dissolves Like 
Page 1 of 3 



Revised Summer 2019 
AMM 

 
Discussion 

• The test tubes contain layered liquids instead of being uniform. (The density of hexane is 0.66 g/mL 
while that of water is 1.00 g/mL) 

o Ask: How can we use intermolecular forces to explain this? 
• I2 dissolves in the hexane and not the water because iodine is nonpolar, as is hexane.  

o Ask: What are the most significant intermolecular forces in this interaction? 
o Ask: Why does the water below the hexane appear brownish? 

• CuCl2 dissolves in the water and not the hexane because copper chloride is an ionic compound, while 
water is a polar compound. 

o Ask: What are the most significant intermolecular forces in this interaction? 
• Ask: What do we mean by “Like Dissolves Like”? 

 
 
Clean-Up 

• Pour the CuCl2 (aq)/hexane mixture into a separatory funnel.  Drain the colored aqueous layer and pour 
down sink.  Save the colorless hexane layer in the “Used Hexane” bottle (R2).  The I2/hexane/H2O 
mixture should go in the red organic waste can.  
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Instructor Presentation 
 

Presentation 
• Wear goggles and gloves for the presentation. A lab coat is 

recommended as well.  
• Add a large scoop of CuCl2 to the test tube of hexane and stir.  Add 

several crystals of I2 (s) to the test tube of distilled water and stir.  Both 
substances will sink to the bottom of the test tube without dissolving. 

• Now add distilled water to the CuCl2 test tube and stir, then hexane to 
the iodine test tube and stir.  
o The CuCl2 will dissolve into the distilled water.  
o The I2 (s) will dissolve into the hexane. 

  
 
 
Discussion 

• The test tubes contain layered liquids instead of being uniform. (The 
density of hexane is 0.66 g/mL while that of water is 1.00 g/mL) 
o Ask: How can we use intermolecular forces to explain this? 

• I2 dissolves in the hexane and not the water because iodine is 
nonpolar, as is hexane.  
o Ask: What are the most significant intermolecular forces in this 

interaction? 
o Ask: Why does the water above the hexane appear brownish? 

• CuCl2 dissolves in the water and not the hexane because copper 
chloride is an ionic compound, while water is a polar compound. 
o Ask: What are the most significant intermolecular forces in this 

interaction? 
• Ask: What do we mean by “Like Dissolves Like”? 
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