
Unites  of Concentration 

Concentration by percent 

There are several ways of expressing the concentration of a solution by 

using a percentage.  

The percentage solution could be expressed in terms of weight percent 

(% w/w), volume percent (% v/v) and weight-to-volume percent (% 

w/v)  

units of solute present in 100 units of solution. 

 

The mass/mass percent (% m/m) is defined as the mass of a solute 

divided by the mass of a solution times 100: 

 

mass of solution = mass of solute + mass solvent 



If you can measure the masses of the solute and the solution, 

determining the mass/mass percent is easy. Each mass must be 

expressed in the same units to determine the proper concentration. 

Suppose that a solution was prepared by dissolving  25.0g  of sugar 

into  100.0g  of water. The mass of the solution is 

mass of solution= 25.0g sugar + 100.0g water = 125.0 g 

The percent by mass would be calculated by: 

 

Example:-Calculate the weight percentage of solution prepare by 

mixing 5.0g AgNO3 with 100mL water (density 1g/cm3). 

Solution: 

 

Example:-Calculate number of grams in 500mL NaCl solution (wt/v % 

= 0.859%). 

Solution: 



 

 

Example:-Calculate the weight of glucose in litter solution(wt/v % =    

 5 %). 

Solution: 

 

Example:-Calculate the volume percentage of solution preparing by 

mixing 50mL methyl alcohol with 200mL water. 

Solution: 

 



Molal concentration (Molality) m 

(5) Molal concentration (Molality) m:-The solution concentration 

produce from dissolved solute (mole) in solvent (kg), molality does not 

change with temperature and used for physicochemical measurements. 

 

Molality is different from Molarity .Molality is based on mass, and is 

independent of temperature or pressure (unlike molarity) 

Example:-Calculate the molal concentration for solution preparing 

from mixing 4 g NaOH with 500 g water. 

 

Example:11.7 gm of sodium chloride is dissolved in 400 ml of water. 

Find molality of the solution. 

 



 

 

 



Mole fraction concentration(X) 

(6)Mole fraction concentration(X):- The ratio between number of mole 

for solute or solvent to solution, the terms used in physical chemistry . 

 

 

Example:-One litter of acetic acid solution contain 80.8 g of acetic 

acid, the solution density 1.00978 g/cm3.Calculate the mole fraction 

for solute(x1) and solvent(x2) . 

Solution: 

 

 



 

 



 

 

 



 

(*** (The relationship between molarity or normality with 

percentage concentration:- 

 Example:-Calculate the molar concentration for 0.85% (w/v%) sodium 

chloride solution. 

 

 

 


