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CHAPTER 8 

8.1 Reversible and Irreversible Reactions 

1. Prove Kp = Kc(RT)∆n  

aA + bB ⇌ cC + dD 

Kc = 
[𝑃𝑟𝑜𝑑𝑢𝑐𝑡]

[𝑅𝑒𝑎𝑐𝑡𝑎𝑛𝑡]
  so  = 

[𝐶]𝑐[[𝐷]𝑑

[𝐴]𝑎[𝐵]𝑏
  

Kp = Kc(RT)∆n 

∆n = no. of moles of product – no. of moles of reactant 

R = General gas constant 

T = Absolute temperature 

 

2. What are Kc and Kp and how these are related?  

Ans: Kc: When the concentration of reactants or products are expressed in mol.dm3.The 

equilibrium expression called Kc.  

Kp: When the reactants or products are gases then the concentration terms may be replaced by 

partial pressure called Kp.  

Kp = Kc(RT)∆n 

Where R = Molar gas constant.  

∆n = Number of moles of reactants & products. 

 

3. State Lechatelier’s Principle. What happens when pressure is increased on the reaction  

N2 + 3H2 → 2NH3 

Lechatelier’s Principle: If a stress is applied on a system at equilibrium, system will act in such a 

way so as to nullify the effect of stress of effect as for as possible.  

Effect of Pressure: 

When we increase or decrease the pressure of a gaseous system the equilibrium position is 

disturbed. If moles of products and reactants are same in reaction no disturbance in equilibrium 

position take place. If moles of products and reactants are unequal, then reaction will move toward 

less number of moles by increasing pressure. In the formation of NH3 more product is formed by 

increasing pressure.  

N2 + 3H2   ⇌    2NH3 

 

4. Define effect of catalyst on equilibrium constant. 

Effect of Catalyst: A catalyst does not change the equilibrium position. A catalyst only increases 

rate of forward and reverse reaction and attain equilibrium earlier. 

 

5. Why do rate of forward reactions slow down when the reversible reaction approaches the 

equilibrium stage? 

Ans: The rate of forward reaction is directly proportional to molar concentration of reactants. near 

the equilibrium stage, the concentration of reactant become small. Therefore, the rate of forward 

reaction slow down due to decrease in concentration. 

 

6. Define "Le-Chatelier's Principle". 

Lechatelier’s Principle: If a stress is applied on a system at equilibrium, system will act in such a 

way so as to nullify the effect of stress of effect as for as possible.  

7. Write two applications of equilibrium constant. 

1. Direction of Reaction: 

We know that  

Kc = 
[𝑃𝑟𝑜𝑑𝑢𝑐𝑡]

[𝑅𝑒𝑎𝑐𝑡𝑎𝑛𝑡]
 (for any reaction) 
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The direction of a chemical reaction at any particular time can be predicted by means of  
[𝑃𝑟𝑜𝑑𝑢𝑐𝑡]

[𝑅𝑒𝑎𝑐𝑡𝑎𝑛𝑡]
  ratio, calculated before the reaction attains equilibrium. 

i) If ratio is greater than Kc 

[𝑃𝑟𝑜𝑑𝑢𝑐𝑡]

[𝑅𝑒𝑎𝑐𝑡𝑎𝑛𝑡]
 > Kc 

In this case, the reverse reaction will occur to attain equilibrium. 

ii) If ratio is less than Kc 

[𝑃𝑟𝑜𝑑𝑢𝑐𝑡]

[𝑅𝑒𝑎𝑐𝑡𝑎𝑛𝑡]
 < Kc 

In this case, the forward reaction will occur to attain equilibrium. 

iii) If ratio is equal to Kc 

[𝑃𝑟𝑜𝑑𝑢𝑐𝑡]

[𝑅𝑒𝑎𝑐𝑡𝑎𝑛𝑡]
 = Kc 

In this case, the reaction is at equilibrium. 

2. Extent of Reaction: 

The value of Kc help us to predict the extent of reaction. There are three possibilities: 

i) Large Kc Value: If Kc value is large, it means reaction is almost completed. 

2O3 ⇌ 3O2   Kc = 1055 at 25oC. 

ii) Small Kc Value: If Kc value is small, it means reaction does not proceed appreciably in 

forward direction. Small amount of products will be formed. 

2HF ⇌ H2 + F2   Kc = 10-13 at 2000 oC 

iii) Kc value neither large nor small: If Kc value is neither very large nor very small, it shows 

that both reactants and products are equally strong. 

CH3COOH + C2H5OH ⇌ CH3COOC2H5 + H2O  Kc = 4 

 

8. Reversible reaction attains the position of equilibrium which is dynamic in nature and not 

static. Explain it? 

Ans: At equilibrium state the reaction is not stopped. Only the rate of forward reaction becomes 

equal to rate of reverse reaction. Since reaction is in progress in both the directions. Therefore, 

equilibrium is dynamic in nature not static. 

9. State law of mass action.  

Law of Mass Action: the rate at which substance reacts is directly proportional to its active mass 

and the rate of reaction is directly proportional to the product of active masses of the reactants. 

 

10. What is the effect of increase of Pressure on the decomposition or PCl3.  

PbCl5  ⇌ PbCl3 + Cl2 

Since the no. of moles of reactants are smaller than products. Therefore, by increasing pressure 

equilibrium will shift towards left side and more amount of PCl5 will produced. 

 

11. Explain the term reversible reaction and state of equilibrium?  

State of Equilibrium: The state of reversible reaction in which rate of forward reaction becomes 

equal to rate of reverse reaction is called chemical equilibrium. There are two types:  

i) Static equilibrium  

ii) Dynamic equilibrium 

 

12. How the values of equilibrium constant help to predict the direction of a reversible reaction?  

OR 

How the direction of a reversible reaction at any instant can be determined by K value?  
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Direction of Reaction: 

We know that  

Kc = 
[𝑃𝑟𝑜𝑑𝑢𝑐𝑡]

[𝑅𝑒𝑎𝑐𝑡𝑎𝑛𝑡]
 (for any reaction) 

The direction of a chemical reaction at any particular time can be predicted by means of  
[𝑃𝑟𝑜𝑑𝑢𝑐𝑡]

[𝑅𝑒𝑎𝑐𝑡𝑎𝑛𝑡]
  ratio, calculated before the reaction attains equilibrium. 

i) If ratio is greater than Kc 

[𝑃𝑟𝑜𝑑𝑢𝑐𝑡]

[𝑅𝑒𝑎𝑐𝑡𝑎𝑛𝑡]
 > Kc 

In this case, the reverse reaction will occur to attain equilibrium. 

ii) If ratio is less than Kc 

[𝑃𝑟𝑜𝑑𝑢𝑐𝑡]

[𝑅𝑒𝑎𝑐𝑡𝑎𝑛𝑡]
 < Kc 

In this case, the forward reaction will occur to attain equilibrium. 

iii) If ratio is equal to Kc 

[𝑃𝑟𝑜𝑑𝑢𝑐𝑡]

[𝑅𝑒𝑎𝑐𝑡𝑎𝑛𝑡]
 = Kc 

In this case, the reaction is at equilibrium. 

 

13. Differentiate between reversible and irreversible reactions. 

Ans: Reversible reaction: The reaction which can proceed both in forward as well as backward 

direction is called reversible reaction.  

N2 + 3H2 ⇌ 2NH3 

Irreversible Reaction: The reaction which take place only in one direction is called irreversible 

reaction. 2Na +2H2O   2NaOH + H2 

 

14. What is the effect of temperature on solubility of KI in water? 

The solubility of KI is endothermic process.  

KI(s) ⇌ KI(aq)  ∆H = 21.4 KJ/mol 

 The solubility of KI is water is an endothermic process. it has attained the equilibrium position. 

if the temperature is increased at equilibrium, the reaction will shift to forward direction. on the other 

hand, decrease in temperature favors the reaction to shift towards the backward direction. 

15. State Le-Chatelier's principle and discuss the effect of change in concentration of a product on 

reversible reaction.  

Lechatelier’s Principle: If a stress is applied on a system at equilibrium, system will act in such a 

way so as to nullify the effect of stress of effect as for as possible.  

Effect of Change in Concentration: 

Addition of a substance among the products will derived the equilibrium towards the backward 

direction. Removing one of the products formed can therefore increase the yield of a reversible 

reaction. The value of Kc however remains constant. 

For example: 

 BiCl3 + H2O ⇌ BiOCl + 2HCl 

the equilibrium constant expression for the above reaction can be written as 

 Kc = 
[𝐵𝑖𝑂𝐶𝑙][𝐻𝐶𝑙]2

[𝐵𝑖𝐶𝑙3][𝐻2𝑂]
 

Aqueous solution of BiCl3 is cloudy because of hydrolysis and formation of BiOCI.  
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If a small amount of HCI is added to the solution, it will disturb the equilibrium and force the 

system to move in such a way that effect of addition of HCI is minimized. The reaction will move 

in the backward direction to restore the equilibrium again and a clear solution will be obtained.  

 

16. The change of temperature disturbs both the equilibrium position and equilibrium constant of a 

reaction. Explain with reason? 

Ans: According to Le-Chatelier’s principle, an increase in temperature will favor the 

endothermic reaction and decrease in temperature will favor the exothermic reaction. Therefore, 

change in temperature will disturb equilibrium position. The equilibrium constant is temperature 

dependent therefore with the change of temperature a new equilibrium position will be established. 

 

17. Why change of volume disturbs the equilibrium position for some of the gaseous phase 

reactions but not the equilibrium constant? 

Effect of Change in Volume: 

The change in volume is important only for the reversible gaseous reactions where the no. of 

moles of reactants and products are not equal. 

Example:  2SO2(g) + O2(g) ⇌ 2SO3(g) 

This gaseous phase reaction proceeds with the decrease in no. of moles and hence decrease in 

volume at equilibrium stage. when the reaction reaches at equilibrium stage, the volume of the 

equilibrium mixture is less than the volume of reactants taken initially. if volume decreases further 

at equilibrium stage, the reaction is disturbed. it will move towards the forward direction to 

minimize the effect of disturbance. it establishes a new equilibrium position while Kc remains 

constant. the reverse happens when the volume is increased at equilibrium stage. 

 

18. The solubility of glucose increases in water by heating. Give reason. 

Ans: Formation of solution of glucose in water is an endothermic process, as a result the solution 

becomes cold. Therefore, according to Le-Chatelier’s principle, an increase in temperature will 

favor the formation of glucose solution. Thus by increasing temperature, more quantity of glucose 

will dissolve in water. 

 

19. What will be the effect if volume change on the following system equilibrium state? 

(a) PbCl5  ⇌ PbCl3 + Cl2   (b) 2SO2 + O2 ⇌ 2SO3 

Ans: (a).   PbCl5  ⇌ PbCl3 + Cl2  

The change in volume will affect the equilibrium position only. When volume is decreased the 

reaction moves in backward direction to establish equilibrium again. But equilibrium will not be 

affected. 

(b) 2SO2 + O2 ⇌ 2SO3 

When the volume is decreased for this reaction the equilibrium position will shift in forward 

direction. 

 

20. How Kc predict the extent of reaction? 

Ans: The value of Kc help us to predict the extent of reaction. There are three possibilities: 

i) Large Kc Value: If Kc value is large, it means reaction is almost completed. 

ii) Small Kc Value: If Kc value is small, it means reaction does not proceed appreciably in 

forward direction. Small amount of products will be formed. 

iii) Kc value neither large nor small: If Kc value is neither very large nor very small, it shows 

that both reactants and products are equally strong. 

 

21. Why reversible reactions attain the position of equilibrium which is dynamic and not the static? 

Reversible Reaction: The reaction which can proceed both in forward as well as backward 

direction is called reversible reaction.  

N2 + 3H2 ⇌ 2NH3 
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 A chemical equilibrium state in a reversible reaction is a state where the rate of forward reaction 

becomes equal to rate of reverse reaction. this shows that at this state both reactions are taking 

place simultaneously and not stop thus equilibrium is dynamic not static. If it would be static all 

types of reactions would stop. 

22. Why the equilibrium constant value has its units for some of the reversible reactions but has no 

units for some other reactions? 

Ans: Units of Kc depend on the no. of moles of reactants and products involved in the reaction. 

 If no. of moles of reactants and products are same, it has no unit. 

 If no. of moles of reactants are different from products then Kc has units, related to the 

concentration or pressure. 

 

8.2 Applications of Chemical Equilibrium in Industry 

 

23. Sulphuric acid is king of chemicals. it is produced by the burning of SO2 to SO3 through an 

exothermic reversible reaction. 

Reaction is exothermic but still the temperature of 400-500 oC is required to increase the yield of 

SO3. give reason? 

OR 

What is the effect of increase in temperature on the yield of the product for the reaction. 

SO2 + O2 ⇌ SO3 + heat 

Ans: Effect of Temperature: 

  The above reaction is exothermic process. if the temperature is kept low, the reaction 

will be slow but yield of SO3 will be high. due to slow rate of reaction, it becomes uneconomical. to 

make the process economical, the temperature is maintained at 400 - 500oC so that SO3 is obtained at 

aster rate. In this we get maximum yield of SO3 in short time which is economical. 

 

24. Write down optimum conditions for the preparation of ammonia? 

Optimum Conditions: 

i) 200 – 300 atm pressure 

ii) 400oC temperature 

iii) piece of Iron as Catalyst 

 

25. Increasing pressure increase the oxidation of SO2 to SO3. Explain why?  

Ans:  SO2 + 1/2O2 ⇌ SO3  

The number of moles of products are smaller than number of moles of reactants. Hence according 

to Le-Chatelier's principle, an increase in pressure will favor the forward reaction. During this 

process, the pressure is kept at 1 atm. Hence by increasing the pressure, the concentration of oxygen 

increases which results in greater yield of SO3. 

 

26. How does the change of pressure shift the equilibrium position in the synthesis of ammonia?  

Ans: When we increase or decrease the pressure of a gaseous system the equilibrium position is 

disturbed. If moles of products and reactants are same in reaction no disturbance in equilibrium 

position take place. If moles of products and reactants are unequal, than reaction will move toward 

less number of moles by increasing pressure. In the formation of NH3 more product is formed by 

increasing pressure.  

N2 + 3H2   ⇌    2NH3 

 

27. Why during the synthesis of ammonia NH3, temperature is kept constant? 

Ans:    N2 + 3H2   ⇌    2NH3 

This is an exothermic reaction. hence decrease in temperature will favor the forward reaction. 

that’s why during preparation of NH3, temperature kept low. 
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8.3 Ionic Product of Water 

28. Define pH and pOH. How are they related to pKw? 

Ans: pH: The negative logarithm of H+ ions concentration is called pH.  

pH = -log[H+] 

pOH: The negative logarithm of OH- ions concentration is called pOH.  

pOH = -log[OH-] 

Relation of pH and pOH: 

Kw = [H+[OH-] 

taking -ve log on both sides. 

-logKw = (-log[H+])(-log[OH-]) 

-ve log of Kw is called pKw. so 

pKw = pH + pOH 

 

29. Calculate pH of 10-5 mol dm-3 of Ba(OH)2. 

Ba(OH)2   Ba2+ + 2OH- 

10-4    2x10-4 

pOH = -log [OH-] 

    = -[log(2x10-4)] 

pOH = 3.69 

 pH + pOH = 14 

pH + 3.69 = 14 

pH = 14 - 3.69 

pH = 10.31 

30. Define pH and pOH. Give its equation? 

OR 

Define pH and pOH with mathematical expression. 

 

Ans:  pH: The negative logarithm of H+ ions concentration is called pH.  

pH = -log[H+] 

pOH: The negative logarithm of OH- ions concentration is called pOH.  

pOH = -log[OH-] 

31. What is ionic product of water?  

OR 

Derive ionic product of water and what is its value at 25°C? 

 

Ionic Product of Water: Water undergoes self-ionization and the reaction is reversible. 

H2O ⇌ H+ + OH- 

 

Kc = 
[𝐻+][𝑂𝐻−]

[𝐻2𝑂]
 

because the concentration of ions formed is very small, the concentration of H2O remains constant 

about 55.5 mol/dm3. thus 

Kc[H2O] = [H+][OH-] 

 

so  Kw = [H+][OH-] = 1 x 10-14 (since Kc[H2O] = Kw) 

 

Kw = ionic product of water and its value is 1 x 10-14 at 25oC. Kw varies with temperature. 

The equilibrium value of the ionic product [H+][OH-] is called ionic product of water. 

 

32. Is it true that value of w increases 75 times when temperature is increased from 0oC to 100oC? 

Ans: Ionic product of water is increase with rise in temperature because at high temperature 

ionization become easy. for example: 

At 0oC is  Kw = 0.10 x 10-14 

At 100oC  Kw = 7.5 x 10-14  



 

 

 WWW.ENTERTOLEARN.NET 

 

thus the value from 0oC to 100oC is: 

 

=  
7.5 𝑥 10−14

0.10𝑥 10−14
 = 75 times 

 

 

33. What will be nature of solution when:(a) pH=3.0 (b) PH=8.0?  

Ans: The value of pH varies between 0-14. A solution has pH value 0-7 are acidic in nature while 

a solution having pH value 8-14 are basic in nature.  

(i) pH = 3 This solution is acidic  

(ii) pH = 8 This solution is basic. 

 

8.4 Ionization Constant of Acid (Ka) 

34. What is ionization constant of acids? 

Ans: Ionization constant of acids (Ka): It is the quantitative measure of strength of acid. 

HA + H2O ⇌ H3O+ + A- 

Equation expression: 

Kc = 
[𝑯𝟑𝑶+][𝑨−]

[𝑯𝑨][𝑯𝟐𝑶]
 

Water being large in excess, its concentration remains constant. 

Kc [H2O] = 
[𝑯𝟑𝑶+][𝑨−]

[𝑯𝑨]
 

Kc is equilibrium constant and H2O concentration almost remains constant. So H2O is also 

constant. Thus, these constants are replaced by Ka. 

Ka = 
[𝑯𝟑𝑶+][𝑨−]

[𝑯𝑨]
 

Greater the value of Ka, stronger will be the acid. 

 

8.5 Ionization Constant of Base (Kb) 

 

35. Is it true that the sum of pKa and pKb is always equal to 14 at all temperature for any acid?  

Ans: It is not true because pKa and pKb values are temperature dependent. The degree of 

ionization of any acid increase as the temperature increases. Hence the value of pKa and pKb 

change with change in temperature. 

 

36. Define pKa and pKb? 

pKa: The quantitative measure of the strength of an acid is called pKa. pKa = -logKa 

pKb: The quantitative measure of the strength of a base is called pKb.  pKb = -logKb 

The value sof Ka and Kb for weak acids and weak bases are small numbers usually expressed in 

exponential form. it is convenient to convert them into whole numbers by taking their negative log. 

thus, we obtain pKa and pKb values of acids and bases. 

 

37. Prove that pKa + pKb =14 at 25°C.  

For acids:   HA + H2O ⇌ H3O+ + A- 

Ka =  
[𝑯𝟑𝑶+][𝑨−]

[𝑯𝑨]
 …………..(i) 

 For Bases:   A- + H2O ⇌ HA + OH- 

     Kb = 
[𝑯𝑨][𝑶𝑯−]

[𝑨−]
 ……………..(ii) 

 Multiply equation (i) and equation (ii). 

 Ka x Kb =  
[𝑯𝟑𝑶+][𝑨−]

[𝑯𝑨]
  𝒙 

[𝑯𝑨][𝑶𝑯−]

[𝑨−]
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 Ka x Kb =   [H+][OH-] 

Ka x Kb = Kw   (since  Kw = [H+][OH-]) 

Kw = 10-14 at 25oC 

by taking the -log of above equation: 

-log(Ka x Kb) = -logKw  

pKa + pKb = -log 10-14 

pKa + pKb = 14 

8.7 Common Ion effect 

38. What is common ion effect? Give an example.  

Common Ion Effect: The decrease in ionization of a weak electrolyteby addition of another 

electrolyte having a common ions is called common ion effect. 

e.g      NaCl ⇌ Na+(aq)+ Cl-(aq) 

HCI ⇌ H+(aq)  + Cl-(aq)   Cl- are common ions 

How NaCI can be purified by common ion effect?  

Ans: The impurities like CaC12 , MgCI2, Na2SO4 can be removed by the use of common ion effect. 

HCl gas is passed through saturated solution of NaCI.  

NaCl ⇌ Na+(aq)+ Cl-(aq) 

HCI ⇌ H+(aq)  + Cl-(aq) 

Concentration of Cl- ions increase by passing HCl. According to Le-Chatelier’s principle, the 

reaction will move in reverse direction to keep the value of Kc constant. Hence NaC1 will 

precipitated out. 

 

8.8 Buffers Solutions 

39. What is buffer solution? Give an example. 

Buffer solution: The solution that resists in pH changes when small amount of an acid or a base is 

added to it is called buffer solution. 

For example:  CH3COOH / CH3COONa 

 

40. How does a buffer act? Explain with an example. 

Buffer Action: Let us take an example of an acidic buffer consisting of CH3COOH and 

CH3COONa. common ion effect help us to understand how the buffer will work. CH3COOH, being 

a weak acid, undergo little ionization. when CH3COONa, which is a strong electrolyte, is added to 

CH3COOH solution, then the ionization of CH3COOH is decreased due to common ion effect of 

CH3COO-. 

CH3COOH ⇌ CH3COO- + H+ 

CH3COONa ⇌ CH3COO- + Na+ 

 

41. How buffer solutions are prepared? Discuss two methods.  

Preparation of Acidic Buffer Solution: 

Acidic buffer solutions are prepared by mixing weak acid and its salt from strong base. 

For example: 

CH3COOH ⇌ CH3COO- + H+ 

CH3COONa ⇌ CH3COO- + Na+ 

CH3COOH/CH3COONa is acidic buffer. 

Preparation of Basic Buffer Solution: 

Basic buffer solutions are prepared by mixing weak base and its salt form strong acid. 
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NH4OH ⇌ NH4+ + OH- 

NH4Cl ⇌ NH4+ + Cl- 

NH4OH / NH4Cl is basic buffer. 

 

42. What are buffer solutions? How an acidic buffer is prepared? 

Buffer solution: The solution that resists in pH changes when small amount of an acid or a base is 

added to it is called buffer solution. 

Preparation of Acidic Buffer Solution: 

Acidic buffer solutions are prepared by mixing weak acid and its salt from strong base. For 

example: 

CH3COOH ⇌ CH3COO- + H+ 

CH3COONa ⇌ CH3COO- + Na+ 

CH3COOH/CH3COONa is acidic buffer. 

 

43. Write two uses of buffer solution.  

OR 

What are applications of buffer in daily life?  

Ans: i) The pH of human blood is maintain at 7.35 with the help of buffers. A higher or lower value 

than this may prove fetal. 

iii) Buffers are used in many industrial processes like electroplating. 

 

44. What are buffer solutions? How a basic buffer can be prepared?  

Buffer solution: The solution that resists in pH changes when small amount of an acid or a base 

is added to it is called buffer solution. 

Preparation of Basic Buffer Solution: 

Basic buffer solutions are prepared by mixing weak base and its salt form strong acid. 

NH4OH ⇌ NH4+ + OH- 

NH4Cl ⇌ NH4+ + Cl- 

NH4OH / NH4Cl is basic buffer. 

 

45. Define buffer solution. Give an example of basic buffer? 

Buffer solution: The solution that resists in pH changes when small amount of an acid or a base is 

added to it is called buffer solution. It is formed by mixing weak base and its salt with strong acid. 

e.g.  

NH4OH / NH4Cl 

 

46. What is Henderson's equation? 

OR 

What is Henderson's equation and for which purpose is it used? 

The equation which gives the relationship between pH, pKa and concentration of acid and salt is 

called Henderson’s equation. 

 

pH = pKa + log 
[𝒔𝒂𝒍𝒕]

[𝑨𝒄𝒊𝒅]
 Henderson’s equation for acidic medium. 

 

pOH = pKb + log 
[𝒔𝒂𝒍𝒕]

[𝒃𝒂𝒔𝒆]
 Henderson’s equation for basic medium. 

 

This equation is used to measure the pH of the solution. 

 

47. A mixture of NH4OH and NH4CI gives a basic buffer. Justify the statement? 

Ans: A buffer which consists of a weak base and its salt with strong acid is called basic buffer. 

Since NH4OH is a weak base and NH4C1 is its salt with strong acid. Therefore, it is basic buffer. 
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48. Buffers are important in many areas of Chemistry. Justify.  

OR 

Why we need buffer solution?  

Biological fluid such as blood, are usually buffer solutions with a pH maintained at 7.35, if it 

goes 7.00 or 8.00 a person may die. Thus, control of pH is vital to proper functioning of these fluids. 

Much of the chemical behaviors of sea water is determined by its pH, buffered at about 8.1 to 8.3.  

buffer found many important applications in the laboratory, biology, soil sciences, medicine, 

nutrition and the clinical analysis. 

 

49. Write down Henderson equation for acidic and basic buffers?  

Henderson's equation: Consider a reaction:  

HA H+ + A- 

NaA        Na+ + A- 

The ionization constant for acid.  

Ka = 
[𝑯+][𝑨−]

[𝑯𝑨]
 

[H+] = 
𝑲𝒂[𝑯𝑨]

[𝑨−]
 

Taking -ve log on both sides 

-log[H+] = log[
𝑲𝒂[𝑯𝑨]

[𝑨−]
] 

 

pH = pKa – log [
[𝑯𝑨]

[𝑨−]
] 

 

pH = pKa – log [
[𝑨𝒄𝒊𝒅]

[𝑺𝒂𝒍𝒕]
] 

 

pH = pKa + log [
[𝑺𝒂𝒍𝒕]

[𝑨𝒄𝒊𝒅]
] 

For basic buffer 

pH = pKa + log [
[𝑺𝒂𝒍𝒕]

[𝑩𝒂𝒔𝒆]
] 

 

50. Give preparation of acidic buffer solutions? 

Ans: Acidic buffer solutions are prepared by mixing weak acid and its salt from strong base. For 

example: 

CH3COOH ⇌ CH3COO- + H+ 

CH3COONa ⇌ CH3COO- + Na+ 

CH3COOH/CH3COONa is acidic buffer. 

 

 

LONG QUESTION 
1. Calculate pH of a buffer solution in which 0.11 molar CH3COONa and 0.09 molar acetic acid 

solutions are present. Ka for acetic acid is 1.8 x 10-5. 

2. Benzoic acid C6H3COOH is a weak mono-basic acid (Ka = 6.4 x 10-5 mol dm-3. What is the PH of a 

solution containing 7.2 g of sodium benzoate in one dm3 of 0.02 mole dm-3 benzoic acid?  

3. Calculate the pH of a buffer solution in which 0.11 molar CH3COONa and 0.09 molar acetic acid 

solution are present. K, value for CH3COOH is 1.85  10-5.  

At mass of =12 gm/mol 0 =16 gm/mol  

H =1 gm/mol, Na = 23 gm/mol 

4. What is the percentage ionization of acetic acid in a solution in which 0.1 moles of it has been 

dissolved per dm3 of the solution? 

5. N2(g)  and H2(g) combine to give NH3(g). The value of Kc in this reaction is 6.0x10-2. Calculate the 

value of Kp for this reaction. 


