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Reaction of lime and soda with different salts present in water  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 Equation for calculating required lime & soda

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Numerical of Alkalinity 
 

1. About 50 ml of a water sample required 10 ml of N/50 sulfuric acid using methyl 

orange as indicator but failed to develop any color with phenolphthalein. What is the 

type of alkalinity present? 
 

Solution : 
 

As P=0, only HCO3
-
 ions ar present. 

 

N1V1 = N2V2  
 
 
 
 

 

Strength in terms of calcium carbonate equivalent = N2 X Equivalent weight of CaCO3 

                                                                                                             =  1X 50 X 1000 = 200 ppm   

50                             
Thus ,alkalinity due to bicarbonate 200 ppm. 

 

2. 100 ml  water sample on titration with N/50 sulfuric acid consumed 20 ml up to 
 

phenolphthalein end point. On continuous titration in present of methyl orange 40 ml 

of acid is consumed. Find the alkalinity of water sample in terms of CaCO3. Also 
comment on the type of alkalinity. 

 

Solution  
                    Here P=20 ml & M=40 ml 
                   Hence, P=1/2 [M] , So Only carbonates are present in water sample.  
                     Therefore , V1 = 2[P] 
                                               = 2[20] 
                                               = 40 ml 

Acid Water                              

N1V1 = N2V2 
 

N2 = 1/50 X 40 
 

100 
 

= 0.008 N 

Strength in terms of calcium carbonate equivalent = N2 X Equivalent weight of CaCO3 

= 0.008 X 50 X 1000 
 

= 400 ppm  

         So, Carbonate alkalinity is 400 ppm . 


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Unit-4  

Chapter 2-Corrosion 

Corrosion: Corrosion can be defined as an unwanted destruction of a metallic substance due to 

chemical or electrochemical or environmental factors. 

Types of Corrosion: [A] Dry Corrosion and [B] Wet Corrosion 

[A] Dry Corrosion:  

            The corrosion which takes place in the absence of moisture or water is called Dry 

corrosion. It is uniform corrosion. This happens due to the direct interaction of 

atmospheric components such as O2, X2, SO2, NO2, H2S, etc with the metallic materials 

in the absence of moisture. This can be discussed under basic three categories. 

(1) Corrosion due to oxygen  

 Alkali and alkaline earth metals react with oxygen at room temperature. Other metals 

except Ag, Au, Pt react with oxygen at elevated temperature. 

 2M
-
                     2M

n+
  + 2ne 

          (n/2) O2 + 2ne                    nO
2-

 

       2M + (n/2) O2                    M
n+

 + nO
2-  

MO (Metal Oxide film) 

                                                             
Corrosion product 

 Further interaction depends on the nature of the oxide film formed. 

 Stable film: If the oxide film is stable , it remains adhered to the surface strongly. This 

prevents further penetration of oxygen to the base metal. Egg. In case of oxides of Al, Pb, 

Cu etc. 

 Unstable film: If the oxide formed is unstable, it dissociates back to metal and oxygen. 

Therefore corrosion does not take place. E.g., Oxides of Ag, Au, Pt. 

 Volatile: If the oxide film is volatile, it gets volatized to expose new surface to interact 

with oxygen. Here corrosion continues to eat the whole metallic structure. Therefore 

corrosion is rapid and continuous, e.g., oxide of molybdenum. 

 Porous: Here the oxide film has pores or channels through which oxygen slowly diffuses 

to interact with the base metal. Therefore in this case corrosion is slow but continuous. 

E.g., Oxide of iron  
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 (2) Corrosion due to other corrosive gases:  

 The extent of corrosion depends on the chemical affinity between the base metal and the 

atmospheric components. 

 

 Fe + H2S                 FeS  + H2 

                               Porous 

 2Ag + Cl2               AgCl (Stable ) 

  (3) Liquid metal corrosion 

 This type of corrosion occurs when a molten liquid is passed continuously on a solid 

metal/alloy surface. The corrosion is attributed to either dissolution of the molten liquid 

into the solid metal phase. 

[B] Wet corrosion  

 The corrosion which takes place in the presence of moisture or water is called Wet 

corrosion. It is  nonuniform corrosion. 

 This type of corrosion occurs due to the setup of an electrochemical cell. Here anode is 

always destroyed or corroded while cathode is protected. 

Types of wet corrosion 

(1) Galvanic cell corrosion 

 When two dissimilar metals remain in contact in the presence of conducting liquid then 

the more electropositive metal acts as anode and gets corroded. Such corrosion is known 

as Galvanic cell corrosion. 

 E.g., In acidic medium, 

Anode:       Zn (s)                                Zn
2+

   + 2e 

Cathode: 2H+ (aq) + 2e                       H2 (g) 

Zn(s) + 2H
+

(aq)                         Zn
2+ 

  + H2 (g)     

 E.g. In neutral or basic medium; 

  Anode:       Zn (s)                                Zn
+2

   + 2e 

 Cathode: (1/2) O2 (g) + H2O(l)  +  2e                  2OH
-
 

Zn (s)  +  (1/2) O2 (g) + H2O (l)                 Zn
2+

 (aq) + 2 OH
-
(aq) 
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 (2) Concentration cell corrosion  

 

 

 If two portions of a metal have different access to oxygen then the portion which has 

limited access to oxygen behave anodic with respect to the portion which has more access 

to oxygen. This can be included in concentration cell corrosion. It is also known as 

oxygen concentration cell corrosion or differential aeration corrosion 

(3) Pitting corrosion 

 The metal surface having pits or cavities undergoes corrosion due to development of 

separate anodic and cathodic areas. Here pits act as anode with respect to the normal 

portion. A typical pitting corrosion cell in iron surface is given below. Here corrosion is 

due to oxygen concentration cell.  

 
  Anode:       Zn (s)                                Zn

+2
   + 2e 

 Cathode: (1/2) O2 (g) + H2O(l)  +  2e                  2OH
-
 

Zn (s)  +  (1/2) O2 (g) + H2O (l)                 Zn
2+

 (aq) + 2 OH
-
(aq) 

(4) Water-line corrosion 

 When water is stored in a steel tank, corrosion take place along a line just below the level 

of water meniscus. In this case, the area above the water line having more access to 

oxygen acts as cathode, whereas the area below the water line having relatively less 

access to oxygen acts as anode. 
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Anode:   Fe                      Fe

2+
 + 2e 

Cathode: 4H
+
  +O2  +4e                2H2O           2H

+  
+ 2OH

-
 

Overall Reaction   Fe
2+ 

+  2OH
-
                    Fe(OH)2                    Fe(OH)3 

(5) Soil or underground corrosion 

 Metal or alloys that remains in contact with soil often suffer corrosion which known as 

soil corrosion. The presence of moisture, electrolytes, soil acidity, etc., is responsible for 

soil corrosion which is further promoted by differential aeration. The type of corrosion 

depends on the metal and the nature of the soil environment. 

(6) Stress corrosion 

 Metallic materials under strain due to mechanical operations like welding, bending, 

pressing, hammering, etc. During corrosion the stressed portion acts as anode with 

respect to the normal portion leading to highly localized corrosion. 

 For example, caustic embrittlement, which occurs in mild steel exposed to alkaline 

solution as stressed areas such as joints and bent portion s at high temperature. 

Na2CO3    +   H2O                    2NaOH + CO2 

Fe + NaOH                      Na2FeO3 

3Na2FeO3    +  4H2O                 6NaOH    +   Fe3O4 +  H2 
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 Factor influencing corrosion 

 

 The rate and extent of corrosion depends mainly on (a) the nature of the metal (b) the 

nature of the environment. 

 

 (a) Nature of the metal  

 

 
 

 

 

 



Engineering Chemistry _CH0011                  ISHLS , Indus University 

 

6 
 

 
 

 

 

 

 (b) Nature of the environment 
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 Corrosion control 
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