
MEASURING 
CONCENTRATION IN 

CHEMISTRY
MOLARITY     and      MOLALITY



WHY USE MATH

Words like dilute or concentrated are to vague in chemistry to represent 
concentration.  

4 kool aid packets OR 8 kool aid packets

+ 1 cup sugar + water + 1 cup sugar + water

The recipe calls for 1 kool aid packet, so both examples above would be 
considered concentrated.

In science we want a more accurate method to measure concentration, so 
we use molarity (M) or molality(m) to mathematically calculate and get a 
more accurate/more specific measurement of how much kool aid was 
combined with how much water.



MOLARITY(M)

Molarity is the ratio of    solute to  solvent

M  =  moles of solute

liters of solvent

Molarity is a measure of how much solute is added to what volume 
of solvent.

*note that solute units must be in moles, solvent units must be in 
liters.



SAMPLE PROBLEM 1

What is the molar concentration (molarity) of a solution made from 
adding 25g CuCl2 to 770 mL H2O ?

SOLUTION:  (pun intended)

25 g CuCl2  x   1 mole CuCl2   = 0.187moles

134 g CuCl2 M =0.187 moles =0.24M

770 mL H2O x  1  L         =  0.77 L                          0.77 L

1000mL   

The concentration is 0.24 M, or pronounced 0.24 molar



SAMPLE PROBLEM 2

What mass of NaCl was used to make a 4 M solution containing 2 L of 
water?

SOLUTION:  (pun intended)

4 M = X x = 2 moles

2 L

2 mole NaCl x  58 g NaCl =  116 g NaCl

1 mole



What’s wrong with molarity?

When a substance is heated, it expands.  Likewise, when a 
substance cools, it shrinks. Volume changes with temperature.  
Therefore, volume is not the most accurate means to measure how 
much (amount) of a solvent . 

Mass is more accurate then volume.  Measuring how much of a 
solvent in grams or kilograms will give a more accurate 
concentration.  



MOLALITY (m)

MOLALITY, note lower case “m”

m =    moles solute   

kg solvent



SAMPLE PROBLEM 1

What is the molal concentration of a solution containing 0.87 moles 
of NaCl in 2.5 kg of H2O ?

SOLUTION:

molality =  0.87 moles =   0.348 m

2.5 kg



SAMPLE PROBLEM 2

What is the molality of a solution made from dissolve 32.88 grams of 
NiCl2 into 1.75 kg H2O ?

SOLUTION:

32.88 g NiCl2 x   1 mole NiCl2 =  0.25 moles NiCl2

129 g NiCl2

0.25 moles NiCl2 =   0.15 m

1.75 kg


