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Solution Concentrations 

The concentration of a solution is a ratio that compares the quantity of solute to the quantity of the solution.  

Solutions with a small quantity of solute per unit of solution are dilute and solutions with a large quantity of solute 

per unit of solution are concentrated. 

Molarity 

Molarity (M) is a measurement of concentration reported on mol/L.  It is the moles of solute per liter of solution.  

M = 
𝑛

𝑣
  

n is the number of moles 

v is the volume in liters.   (mL ÷ 1000 = L) 

Example 

1. Calculate the molarity, M, of a sodium chloride solution that has a volume of 300.0 mL and contains 25.0 g 

of NaCl. 

 
2. What mass of NaNO3 is needed to make 2.0 liters of a 1.5 M solution? 

 

 

% weight/volume 

Concentrations measured in % w/v reports the number of grams of solute per 100 mL of solution. 



% w/v = 
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒 (𝑖𝑛 𝑔)

𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 (𝑖𝑛 𝑚𝐿)
 x 100 

Example 

1. What mass of salt is present in 750 mL of a 10% W/V solution? 

 
 

2. What is the % w/v of a solution that has 7.5 g of sodium chloride diluted to 100 mL with deionized water? 

 

ppm 

Parts per million is used to report very small concentrations.  It is the number of milligrams (10-3g) of solute per liter 

of solution. 

ppm = 
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒(𝑖𝑛 𝑚𝑔)

𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 (𝑖𝑛 𝐿)
 

g ÷ 1000 = mg 

Example 

1. A solution has a concentration of 4.5ppm of dissolved oxygen. What volume of water would contain 100 

mg of oxygen? 

 
 



2. Hard water contains 120 ppm of dissolved minerals.  If 2.0 L of hard water in a kettle is boiled dry, what 

mass of minerals is left? 

 

Practice problems 

1. Find the molarity when 734 grams of Li2SO4 are dissolved to make 2500 mL of solution. 

2. What mass of Ca(OH)2  is needed to make 5.0 liters of a 0.1 M solution? 

3. Calculate the molarity of 198 g of BaBr2 in 2.0 L of solution. 

4. 25.0 grams of sodium chloride (NaCl) is dissolved in 100 mL of solution. What is the concentration of the 

solution in parts per million (ppm)? 

5. The concentration of a solution is 284,000 ppm. How many grams of solute is contained in 100 mL of 

solution? 

6. 2.0 L of an aqueous solution of potassium chloride contains 45.0 g of KCl.  What is the weight/volume 

percentage concentration of this solution? 

7. 15 mL of an aqueous solution of sucrose contains 750 mg sucrose.  What is the weight/volume percentage 

concentration of this solution? 


