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1. Moles : In chemistry, a mole is a unit used to count particles like 

atoms, molecules, or ions. 

Moles = 
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2. Density: is a measure of how much mass is packed into a given 

volume. 

Density= 
    

      
 

 

  
 

 
 

3. Concentration: tells us how much solute (like salt or sugar) is 

dissolved in a solvent (like water). 

 

Concentration = 
               

                  
 

M=
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Mole fraction is simply the number of moles of a particular substance in a mixture 

or solution divided by the total number of moles present in the mixture or solution. 

This definition holds for gases, liquids, and solids. Similarly, the mass (weight) 

fraction is nothing more than the mass (weight) of the substance divided by the  
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total mass (weight) of all of the substances  present in the mixture or solution. 

Although mass fraction is the correct term, by custom ordinary engineering usage 

frequently employs the term weight fraction. These concepts can be expressed as 
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Concentration designates the amount of a component (solute) in a mixture divided 

by the total of the mixture. The amount of the component of interest is usually 

expressed in terms of the mass or moles of the component, whereas the amount of 

the mixture can be expressed as the corresponding volume or mass of the mixture. 

Some common examples that you will encounter are   :  

 

 

  



 

 
Email (Zainab.Hassan.Ali@uomus.edu.iq) 

11 Al-Mustaqbal University / College of Engineering & Technology 
Department (Chemical and Petrochemical engineering) 

Class (Stage One) 
Subject (Chemical Engineering Principles I) /Code (CHES.P.131) 

Lecturer (Zainab Hassan) 
2

nd
 term – Lecture No.4&5 & Lecture Name (Introduction to Moles, Density and 

Concentration) 

 

 

 

 

 

 

 

 

  



 

 
Email (Zainab.Hassan.Ali@uomus.edu.iq) 

12 Al-Mustaqbal University / College of Engineering & Technology 
Department (Chemical and Petrochemical engineering) 

Class (Stage One) 
Subject (Chemical Engineering Principles I) /Code (CHES.P.131) 

Lecturer (Zainab Hassan) 
2

nd
 term – Lecture No.4&5 & Lecture Name (Introduction to Moles, Density and 

Concentration) 

 

 

 


