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Ch 9.2:  Polar & Non-polar Solvents
A) The “Dissolving Process”:

There are 3 different types of attractions in a solution, 

Attraction between:

· Solvent particles, 

· Solute particles

· Solute & solvent particles

The dissolving process involves:

1. The solvent molecules separate the solute particles by breaking the intermolecular bonds.

2. The solvent molecules form sufficiently strong bonds with the solute particles.

B)  The Rule of Solubility:  “Like Dissolves Like” 

· Polar solvents tend to dissolve polar solutes.

· Non – polar solvents tend to dissolve non – polar solutes.
· Ionic solutes dissolve in the most polar solvents such as water.
· Organic solutes tend to dissolve in organic solvents.
Polar Solvents



Non – Polar Solvents

	· solution has __________________ forces

· have relatively _________ London forces
	· solution has ________________________
· have relatively _________ London forces

	Will dissolve:

· polar solutes &  ionic solids due to ___________________ or ______________ between dipoles and charged ions.
	Will dissolve:

· non-polar solutes only using ______________
· Non-polar solvents have __________ London           

      Forces than polar solvents.

	NOTE:

· A small amount of non-polar solutes can dissolved  in polar solvents due to the presence of ______________________
	NOTE:

· A small amount of polar solutes can dissolve in non-polar solvents due to the presence of ________________________


Practice: Refer to Hebden p. 205 for molecular shapes
1. Classify each solute and solvent as polar or non-polar.

2. Predict which solvents will dissolve which solutes.

	Solvent
	Polar /Non-Polar
	Solvent
	Polar/Non-Polar

	a) Water H2O
	
	g) Acetic Acid CH3COOH
	

	b) Methanol CH3OH
	
	h) Chloroform CHCl3
	

	c) Ethanol CH3CH2OH
	
	i) Carbon tetrachloride CCl4
	

	d) Benzene C6H6
	
	j) Heptane C7H16
	

	e) Ethoxyethane 
	
	k) Ammonia NH3
	

	f) Acetone CH3COCH3
	
	
	


	Solute
	Polar /Ionic
	Non-Polar 
	Will dissolve in these solvents:

	a) H2O
	
	
	

	b) CH3NH2
	
	
	

	c) CH3CH2CH3
	
	
	

	d) CH3CH2OONa+
	
	
	

	e) BaCl2
	
	
	

	f) CH3CH2CH2OH
	
	
	


CHALLENGE QUESTION:


Non-polar solutes have at LOW SOLUBILITY in polar solvent because London forces exist in polar solvents as well.  However, polar solvents have smaller London forces.  A polar solvent can have a NON-POLAR groups as well.  In general, the larger the non-polar group, the greater the number of electrons, and the greater the London forces.  

Q:  Compare the 3 solvents: water, methanol (CH3OH) and ethanol (CH3CH2OH). 

a) Which one is the best choice for dissolving a polar solute?

b) Which one is the best choice for dissolving a non-polar solute? Explain using London forces & polarity.  Draw a diagram of your molecules to explain your answer.

Extension: Solvents in the Real World

Solubility is more complicated than “Like Dissolves Like” in the real world.  For example, some molecules exhibit can dissolve both polar and non-polar characteristics.  Here are some common everyday examples.

a) Structure of Fat Molecule



b) Structure of Soap Molecule
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Q:  How does dish soap work?

· Soap molecules are polar, but they can contain a  _______________ and a ____________________.
· [image: image4.jpg]Soap Molecule
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The polar end is soluble in ________________ (polar solvent); the organic __________________ end is soluble in grease (fat/oil) (organic, non-polar).

· Using the rule “like dissolves like”, soap dissolves in both water and grease.  

· It breaks the grease molecules apart into smaller “micelles” which can be washed off easily with water instead of clinking onto your dishes, thus getting the dirt out of your dirty dishes!

Assignment:  Hebden p. 207 #18-22, p.208 #23-27
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