9.4 Molarity and Dilutions


Concentration of Solutions
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Concentration of a Solution- ____________of solute _______________ in a given quantity of solvent or solution.

· ______________- solution that contains large amounts of solute

· ____________- solution contains relatively small amount

· Most useful way to describe the concentration is, ________________. 
· Molarity can also be called Molar Concentration. 




    Ex.     6M = 6-molar solution

Calculate Molarity

· Molarity is the number of moles of solute per liter of solution.

· Molarity is calculated by dividing the amount of solute in moles by the volume of the solution in liters
	Example: Calculate Molarity

Calculate the molarity of 0.5 moles of sodium sulfate (Na2SO4) dissolved in 1.5 L solution.


	Find your equation: 

Substitute known values:


Calculating Solute

· You can rearrange the molarity equation to find the amount (moles) of solute in a solution
	Example: Calculating Solute

If you have 0.925L of 0.35-molar hydrochloric acid (HCl), how many moles of HCl are in the Solution?
	Find your equation: 

Substitute known values:


Calculating the Volume of a Solution
· Molarity can also be used to calculate the volume of a solution.
	Example: Calculating  the volume of a solution

Consider a 3.0-molar solution of glucose (C6H12O6). How many liters of the solution would contain 4 moles glucose?
	Find your equation: 

Substitute known values:


Calculate molarity using mass
· In many problems the mass of the solute is given instead of the number of moles

· To solve these problems convert ____________of solute to ____________ of solute by finding the molar mass. [image: image1.png]Moles= grams of solute
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· Then calculate the molarity of the solute
Changing concentrations of solutions can be described as diluting
Molarity and Dilutions

· Molarity is important for calculating changes in the concentration as a solution is diluted

· In dilutions solute stays the same as solvent is added

· Diluting a solution reduces the number of solute per unit of volume, but the total number of moles in a solution stays the same.
Calculating Dilutions

· The final solution will have a larger volume but lower concentration, and the moles of the solute present will be the same after as before the dilution.

· The relationship can be expressed with the following equation:
	Example 1: Calculating Dilutions

Suppose a .2L solution of 15-molar sulfuric acid (H2SO4) was diluted to a volume of 1.0L. What would the resulting concentration be?
	2nd step Rearrange the formula

	1st step identify the variables: 


	3rd step substitute and solve:

	Example 2: Calculating Dilutions

If I have a container of a concentrated 6.0M sodium hydroxide (NaOH), and I want to prepare 450mL of 0.10M Sodium Hydroxide, How much of the concentrated solution will I need to use?

	2nd step Rearrange the formula

	1st step identify the variables: 


	3rd step substitute and solve:


Molarity Equation





Calculating Solute Equation





Volume of a Solution Equation





Calculating Dilutions Equation
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