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Substances: Electrolytes and non electrolytes 
In this part we will study equilibrium between ions .So, before we start let’s learn about 
types of substances (depending upon whether they conduct electricity or not). 

We classify substances in to two types: 

o Electrolytes 

o Non electrolytes 

Electrolytes: The substances which dissociate into ions in solution on passing current. 
For example: AB gives A+ + B- 
Non electrolytes: The substances that do not dissociate into ions, when current is passed 
through them. 
That is AB  on passing current , nothing happens . 

Further we can classify electrolytes as: 

o Strong electrolyte 

o Weak electrolyte 

Strong electrolyte: The substances which completely dissociate into ions, when current is 
passed through them. It means if take an example of AB then on passing current it 
dissociate completely without leaving AB anywhere in solution . 
Example: HCl,H2SO4 etc 
  

Weak electrolyte: The substances which do not completely dissociate into ions, when 
current is passed through them. It means, if take an example of AB then on passing current 
it dissociate partially and we will find AB also in solution. 
Example: Acetic acid CH3COOH etc 
Acids, bases and salts 
The Substances that get dissociated are broadly classified into three types: 

o Acids 

o Bases 

o Salts 

Acids: Are those that are sour and turn blue litmus red. 
Bases: Are those that are soapy in touch and turn red litmus blue. 
Salts: Are those that are formed when acid and base react. 
But this information is not relevant or sufficient to classify substances. So, we have different 
concepts and attempts in order to classify the substances. 

1st concept: Arrhenius concept of acids –bases 
According to Arrhenius: 

Acids are those substances which when dissolved in water produce hydrogen ions. 
Example: HCl + H2O                H+ + Cl- 
Later on, it was said that this hydrogen ions combines with water to form hydronium ion i.e. 
H3O+ 



Bases: Are those which when dissolved in water, release hydroxide ions. 
Example: NaOH    + H2O                           Na+ + OH- 
Later on, it was seen that there are few substances that do not release hydrogen or 
hydroxide ion.  
2nd Concept: Bronsted Lowry concept 
According to it: 

Acids:  Which give hydrogen ion in solution (as they are proton donors). 
Example: HCl                        H+ + Cl- 
Bases: Are those which are proton acceptors. 
Example: NH3 + H+               NH4

+ 
There are certain substances that behave as acids as well as bases, they are 
called Amphoteric substances. 
Example: H2O + H+            H3O+ 
                 (Base)           (Conjugate acid) 

                H2O                   H+ + OH- 
               (Acid)          (Conjugate base) 

But, still they behave as acids or bases .So, another concepts were introduced. 

3rd concept: Lewis concept 
According to him: 

 
Acids: They are those which accept a pair of electron. 
For example: substances that falls in this category: 

o Cations like ammonium ion etc 

o All neutral electron deficient compounds like BF3, AlCl3 etc 
o All those which have empty d orbital like SF4 etc 

o All those different elements with different electro-negativities but bonded with multiple 
bonds like carbon dioxide etc. 

 
Bases: Are those that are electron donors. They are of two types: 

o Anions like chloride ions etc 

o All neutral species having lone pair of electrons like water etc 

 

Limitation of this concept: There are many substances which are Lewis bases and acids, 
but they may not be Arrhenius acid or base or Lowry acid or base. 
Ionic product of water 
Water has property to get self ionize. 



 

Expressing Hydrogen ion concentration: pH scale 
To know nature of any substances, we use pH scale. 

pH of solution: It is defined as negative of logarithm of hydrogen ion concentration. 
 Mathematically:- pH = - log[H3O]+ 
pH is a measure of acidic or basic strength of any solution. 

pH scale is given below: 

  

  

Scale is just like a number line on which there is a reading ranging from 0 to 14. 

o Up to 7: acidic 

o At 7: neutral 

o Above 7 : basic 

o All solutions having pH 4 to 7 : weak acid 

o pH 2 to 4 : moderately acidic 

o pH 7: neutral 

o pH less than 2: strong acid 



o pH =14: strong base 

o pH 7 to 9: weak base 

         Calculation of pH: 
pH = - log[H3O]+ 
  

cid base equilibrium: Ionization of acid and base 
Dissociation constant of acid Ka 

 

Relate Ka, Kw and Kb 

 

Please note “higher the acid value of ionization constant for an acid, stronger is 

acid “. 



Let us study one more term that is degree of dissociation: Alpha (α). 
Degree of dissociation = number of molecules that get dissociated to total number of 
molecules. Let’s derive the relation between α and Ka. 

 

When value of Kais higher , than the value of  Pka is lesser .As a result, weaker is the acid . 
Dissociation constant for base: 

 
Common ion effect 
Let us understand the Common ion effect, by taking an example: 



 

Due to increase in acetate ions, the reaction goes in backward direction. That is , it suppress 
dissociation of acetic acid. This is called common ion effect. 

So, we can define as “suppression of ionization of acid on adding some substance 
with a common ion in it “. 
Hydrolysis of salt 
It is the “interaction of anion and cation of salt with water to produce an acidic or basic 
solution”. 

That is : Salt + water -->acid + base 

Or 

BA + H2O                   HA + BOH 
We can also say: “Hydrolysis as reverse of neutralization reaction”. 

If salt has cation and anion, it reacts with water and result in acidic or basic solution 
(depending upon which is strong acid or base). 

Like strong acid + weak base à acidic solution 

Suppose we have salt of strong acid and weak  base: 

NH4Cl +H2O              NH4OH + HCl 
The resulting solution is acidic because NH4OH is a weak base and HCl is strong acid. 
On the other hand, if we have salt of strong base and weak acid à basic solution 

For example: CH3COONa +H2O             NaOH +CH3COONa 
The resulting solution is basic solution as NaOH is strong base. Like, we did Ka ,Kb, Kw 

.Similarly, we have Kh that is hydrolysis constant and degree of hydrolysis as ‘h’. 
Different kind of salts 

1. Salt of weak acid and strong base 



               

2. For salt of weak base and strong acid 

 

2. For salt of weak acid and weak base 

  
4. For salt of strong acid and weak base 

    

  

Buffer solution 
They are those solutions which has a constant value of pH , no matter what we add in  to 
them . 



Example: The pH of Blood is 7.4-7.6. Blood act as a buffer. As u all know, in spite of eating 
so many types of food items, the pH of blood remains same. 

The buffer solution is defined as: A solution which resists the change in hydrogen ion 
concentration on addition of a small amount of acid or a base in to it. 

o Buffer action: It is the ability to resist the change in pH on addition of acid or base. 
There are two types of buffers 

o Acidic buffer 

o Basic buffer 

Acidic buffer: It contains equimolar concentration of weak acid and its salt with a strong 
base. For example: 

o We take any weak acid say, acetic acid. To it, if we add equimolar concentration of 
sodium acetate, then the concentration of acetate ion increases. This acetate ion will 
neutralize the effect of hydrogen ion and the pH remains same. 

Basic buffer: It is equimolar concentration of solution of weak base and its salt with a 
strong acid. 

o Let’s say, ammonium hydroxide dissociates to ammonium ion and hydroxide ion. It has 
ammonium chloride which also gives ammonium ion. So, this ammonium ion combines 
with hydroxide ion and neutralizes its effect. Therefore, pH remains same. 

  A equation related to it was given by Henderson equation: 

 

Solubility product 
It is the amount of moles of solute dissolved in given amount of solvent. 

Solubility of salt depends upon 

o Lattice enthalpy 

o Hydration enthalpy 

If lattice enthalpy is low and hydration enthalpy is high, than the salt easily dissolves. 

 

We can define as Ksp : It is equal to the product of concentration of its ions in salt solution 
,where each term is raised to power of its stochiometric coefficient . 
Applications of solubility product 

1. To calculate the solubility of salt and it further depends upon the kind of salt. 



 

2.To predict the precipitate  of salt 
For example : 

AgCl ↔      Ag+ +Cl- 
K=[Ag+][Cl-]/[AgCl]         (equation 1 ) 
Or, K[AgCl]= [Ag+][Cl-] 
Or, Ksp=[Ag+][Cl-]             (equation 2 ) 
If we compare equation 1 and equation 2 ,we get : 

o If value of K>Ksp, then the precipitation occurs . 
o If value of K<Ksp, then the precipitation doesn’t occurs. 

  

Numerical problems: 
Problem 1:- 
What is the Kc for the following equilibrium when the equilibrium concentration 
of each substance is : 
               2SO2 + O2   <-->      2SO3 
Given [SO2]=0.60M,[O2]=0.82M and [SO3]=1.90M? 
Answer 1: The Kc =[SO3]2/[SO2]2[O2] 
Substituting the values, we get : 

Kc=(1.90)2/(0.60)2(0.82)=12.229 M-1 



Problem 2:- 
At certain temperature and total pressure of 105 Pa, iodine vapour contains 40% 
by volume of iodine atoms : 
              I2   <-->2I .Calculate Kp for equilibrium? 
Answer 2: Total pressure of the mixture at equilibrium =105 Pa 
                   Partial pressure of iodine atoms = 40/100 x 105 Pa 
                                                                              = 0.4 x 105 Pa 
                   Partial pressure of I2 = 60/100 x 105 Pa 
                                                          = 0.60 x 105 Pa 
                                                       Kp=(pI)2/pI2 
                                                          = (0.4 x 105)2/0.60 x 105=2.67 x 104 
Problem 3: 
Find out the value of Kc for each of the following from the value of Kp: 
          2NOCl   <-->        2NO + Cl2  ,Kp= 1.8 x 10-2 at 500k 
        CaCO3         <-->        CaO + CO2  ,K p = 167 at 1073 K 
Answer 3:- Kp and Kc are related to each other by the relation : 
Kp=KcRTchange In gaseous moles 

o Change in gaseous moles =3-2=1 ,Kp=kc(RT)1 
or 

 Kc= 1.8 x 10-2/0.0831 x 500=4.33 x 10-4 
o Change in gaseous moles = 1-0=1 , Kc=Kp/RT=167/0.0831 x 1073 =1.87 

Problem 4:- 
Reaction between N2 and O2 takes place as follows : 
2N2 + O2   <-->         2N2O. 
If a mixture of 0.482 mol N2 and 0.933 mol of O2 is placed in a 10 L reaction vessel and 
allowed to form N2O at a temperature for which Kc= 2.0 x 10 -37,determine the composition 
of equilibrium mixture? 
Answer 4:- let x moles of nitrogen gas take part in the reaction .Then according to the 
equation ,x/2moles of O2 will react giving x moles of N2O. 
                                 2N2  +   O2      <-->         2 N2O 
Initial                     0.482 mol       0.933mol              0 
At equilibrium: 0.482-x                0.933-x/2           x/10 
  
Molar concentration: 0.482-x/10   0.933-x/2/10     x/10 
As Kc =2.0 x 10 -37 is very small ,this shows that the amount of nitrogen gas and oxygen gas 
reaction is to a very small extent and it can be neglected .Hence ,at equilibrium ,we have : 
[N2]=0.0482 mol/L 
[O2]=0.0933 mol/L 
[N2O]=0.1x 
Substituting the values, we get : 
 
Kc= (0.1x)2/(0.0482)2(0.0933)=2.0 x 10-37 
 x= 6.6 x 10 -20 
On solving : 
N2O=0.1x=6.6 x 10-21 mol/L 
                     [N2]=0.0482 mol/L 
                     [O2]=0.0933 mol/L 
  
Note-The above content has been absolutely prepared from home 

 


