Solutions—Concentration Notes

Concentration is a measure of the number of solute particles in a certain volume or mass of the solvent.

Diluted- refers to a relatively small amount of solute in a solvent.

Concentrated to a relatively large amount of solute in a solvent.

But these terms are not very precise. So chemists developed a mathematical expression to describe concentration.

Concentration = Amount of solute 
      Amount of solvent 

We can express concentration in different terms:

1) Percent by Mass

2) Percent by Volume

3) Molarity 

4) Molality

1) Percent by Mass:

This method compares the mass of the solute to the mass of the solution (the salinity of ocean water is often described this way)

% by mass =    Mass of solute    x  100%     Ex.:  3.5g/100g x 100% = 3.5%

             Mass of solution  

2) Percent by Volume

This method compares the volume of the solute to the volume of the solution

(the labels of many household products are written this way- 5% vinegar)

% by volume =   volume of solute    x 100%   Ex. 5 mL/100 mL x 100% = 5%
                          volume of solution

3) Molarity
This is the most common method used in chemistry. It expresses concentration by comparing the moles of solute to the volume of the solution. 

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

Example: a solution containing 6 moles of HCL per liter of solution would be written “6 M HCL solution” and would be read as “ six molar hydrochloric acid solution” 


       Molarity (M) = moles of solute  




   L of solution

4) Molality

This method is less common. It is defined as the number of moles of solute per kilogram of solvent. 

Example: a solution containing 6 moles of HCL per kilogram of solvent would be written “6 m HCL solution” and would be read as “ six molal hydrochloric acid solution” 


Molality (m) = moles of solute 



    kg of solvent

Sample Problems: 

1) What is the molarity of a solution that contains 3.4 moles of solute in 245 mL of solutions? 
2) You have 0.6 L of a 0.5 M of HCl solution. How many moles of HCl does this solution contain? 
3)  Calculate the percent by mass of benzene in a solution containing 14.2 g of benzene in 28.0 g of carbon tetrachloride.

4)  What is the percent by volume of 25 mL of methanol in 75 mL of water?
