
4A-3 The Mole  
The mole (abbreviated mol) is the SI unit for the amount of a chemical species. It  
is always associated with a chemical formula and represents Avogadro's number  

X 1023) of particles represented by that formula. The molar mass( MWt) of a   6.022(  
substance is the mass in grams of 1 mol of that substance. Molar masses are calculated   
by summing the atomic masses of all the atoms appearing in a chemical formula  
. For example. the molar mass of formaldehyde, CH2O. is  

  

  
EXAM PlE 4-1  
How many moles and millimoles of benzoic acid (MWt = 122.1 g/mol) are contained in 2.00 g 
of the pure acid 

 
 
 



EXAMPLE 4-2  
How many grams of Na+ (MWt 22.99 g/mol) are contained in 25.0 g of Na2S04  

)142.0 g/mol(  
The chemical formula tells us that 1mol of Na2SO4 contains 2 mol of Na+  
That is : 
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 Concentration of Solutions  
Chemists express the concentration of species in solution in several ways. The most important  

ways are described in this section                               لار        
Molar Concentration  
The molar concentration Cx of a solution of a chemical species X is the number of  
moles of that species that is contained in 1L of the solution (not 1 L of the solvent).  
The unit of molar concentration is molarity, M, which has the dimensions of mol L-1  
Molarity also expresses the number of millimoles of a solute per milliliter of solution 

  

  
  

  EXAMPLE 4-3  
Calculate the molar concentration of ethanol in an aqueous solution that contains  
2.30 g of C2H5OH (46.07g / mol) in 3.50 L of solution.  
Because molarity is the number of moles of solute per liter of solution, both  
of these quantities will be needed. The number of liters is given as 3.50, so all  
we need to do is convert the number of grams of ethanol to the corresponding  
number of moles  

  

  
  



  Analytical Molarity   
number of moles of a solute in 1L of the solution (or the total number of millimoles   The  

in 1mL). That is, the analytical molarity specifies a recipe by which the solution can be 
prepared.   

For example. a sulfuric acid solution that has an analytical concentration of 1.0 M -  
can be prepared by dissolving 1.0 mol. or 98 g, of H2S04 in water and diluting to exactly 1.0 L 
.  
Equilibrium Molarity-The equilibrium molarity expresses the molar concentration  
of a particular species in a solution at equilibrium. To state the species molarity, it is necessary 
to know how the solute behaves when it is dissolved in a solvent   

 



   
    

  



  

  
  

Percent Concentration  
Chemists frequently express concentrations in terms of percent (parts per hundred unfortunately, this 
practice can be a source of ambiguity because percent composition of a solution can be expressed   
in several ways. Three common methods are  

Weight percent is frequently employed to express the concentration of commercial  
aqueous reagents. For example. nitric acid is sold as a 70% solution, which means  
that the reagent contains 70 g of HNO3 per 100 g of solution (see Example 4-10)  

  
Volume percent is commonly used to specify the concentration of a solution prepared  
by diluting a pure liquid compound with another liquid. For example, a 5%  
aqueous solution of methanol usually describes a solution prepared by diluting 5.0mL  
of pure methanol with enough water to give 100 Ml 

 
Weight/volume percent is often employed to indicate the composition of dilute  
aqueous solutions of solid reagents. For example, 5% aqueous silver nitrate often  
refers to a solution prepared by dissolving 5 g of silver nitrate in sufficient water to  
give 100 mL of solution 
Parts per Million and Parts per Billion  
For very dilute solutions, parts per million (ppm) is a convenient way to express  



Concentration     
A handy rule in calculating parts per million is to remember that for dilute  
aqueous solutions whose densities are approximately 1.00 g/mL, 1ppm =1.0 mg / L that is  :-  

  

  

 
 

  
  

  p-Functions  
Scientists frequently express the concentration of a species in terms of its  
p-function, or p-value. The p-value is the negative logarithm (to the base 10) of  
the molar concentration of that species. Thus, for the species X,  

 PX= - log [ X ]  
  



  
  
  
  

    
  

  
  The density 

of a substance is its mass per unit volume, whereas its specific gravity is  
the ratio of its mass to the mass of an equal volume of water at 4°C. Density has units  
of kilograms per liter or grams per milliliter in the metric system. 



 

  
  

  



  

  
  

  
  

Stoichiometry is defined as the quantitative relationship among reacting chemical  
species. This section provides a brief review of stoichiometry and its applications  
to chemical calculations  

  



  
  

  
  
  
  
  
  

    



  

  
  
  
  
  
  
  



  


