










































Protection of metals from 
corrosion. 

 

1.Modification of environment. 

2.Modification of properties of 
metal. 

3.Cathodic protection. 

4. Use of protective cotings. 













3.Cathodic Protection. 
 Principle-Metal to be protected is forced to behave as 

cathode. 

 

 Two ways-1)Using Sacrificial anode. 

                    2)Using impressed current. 
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A)Using sacrificial anode. 



                                                                  
sacrificial anode. 
 The metallic surfaces to be protected from corrosion is 

connected to anodic metal(active) like Zn,Al,Mg 
etc.For the purpose of increasing electrical contact, 
active metal is placed in back fill(coal+NaCl). 

 When the sacrificial metal is consumed completely,it 
is replaced by fresh piece. 

 The method is applicable to protect buried 
pipelines,buried cables,hot water tank,ship hull etc. 

 Mg or Zn rods are bolted along the sides of ship or 
inserted into boilers. 











B)Impressed current method. 



 

 

 

1. In this method an impressed current is applied in opposite 
direction to nullify the corrosion current & convert the 
corroding metal from anode to cathode. 

2. The impressed current is derived from the D.C. source & 
given to insoluble anodes like graphite, stainless steel or 
srap iron, buried in the soil. 

3.e.g. open water box coolers, water tanks, buried water or gas 
pipeline,condesers, marine pipers etc. 

4. Method is particularly useful where current reqirement & 
resistivity is high.  



4. Use of protective coatings. 
 Inorganic protective coatings- 

 1 Formation of oxide film-More reactive metals like 
Al,Zn,Sn,Cr,forms insoluble oxide films on their 
surfaces which protect the metal from further 
corrosion. 

2 Phosphate coating-When Fe dipped in phosphoric 
acid, insoluble ferric phosphate formed adherers to 
metal surface & protects the metal 



3. Metal coating 
a)Coating of less active metal-Less active metals protect 

base metal from corrosion due to their inactivity.The 
protection by less active metal is satisfactory as long as 
the coating is perfect. 

e.g. coating of tin on iron (tinning) 

b)Coating of more active metal-coating of more active 
metals like Zn,Al,Cd protects the base metal from 
corrosion.The protection by more active metal is 
satisfactory eventhough coating is broken. 

e.g. coating of zinc on iron (Galvanising) 



Methods of applying metal 
coatings. 

 

1. Hot dipping :i)Galvanising ii)Tinning 

2. Metal spraying. 

3. Electroplating. 

4. Metal cladding. 

5. Cementation or diffusion coating:a)Colorizing 
b)Chromizing c)Sherardizing. 



Hot Dipping. 
1. This method is based on the fact that melting point 

of protective metal should be lower than melting 
point of base metal. 

2. Generally coating metals are Zn(m.p.4190C)& 
Sn(m.p.2320C) & base metals are iron, steel, copper 
which have relatively higher melting points. 

3. Base metal is dipped in bath of molten coating metal 
covered with flux(which prevents oxidation of 
molten coating metal.)  



i) Galvanising. 



 The steel sheet is first cleaned with dil.sulphuric acid to 
remove impurities. 

 Then dipped in bath of molten flux of zinc 
ammmonium chloride & allowed to dry. 

 Sheet is then dipped in bath of molten zinc (T=425-
460).The surface of bath is covered with flux of zinc 
ammonium chloride to prevent oxidation. 

 A layer of zinc gets coated on sheet, which is then 
passed through rollers to remove excess of zinc. 

 Finally it is annelead at temarature of 6500C.  

 



   Applications:- 

   Widely used for protecting iron exposed to atmosphere as 
in the case of roofing sheets, fencing wires, pipes, bolts, 
screws, nails, buckets, tubes, etc.   

 

    Advantages:-Low installation & maintenance cost.Smooth 
& high quality coating even on inconvinient & complicated 
surfaces.  

                                                           

   Disadvantages:-Galvanized containers can not be used for 
preparing & storing food stuffs. 

 



ii) Tinning. 



 

 

 Advantages:- 

 Used in manufacturing various types of cans for storing 
food-stuffs, kitchen utensiles, oil, ghee pickle, medicine, 
kerosene etc. 

 Tin plated steel sheets are used for making trunks, 
boxes, for roofing, for vessels for storing petroleum. 



2. Metal Spraying. 





 

Applications:- 

 

1) Sprayed coating can be applied to non meatllic 
bases made of wood,plastic and glass. 

 

2)The coating of metals like Al, Zn, Ni, Sn,Pb, etc is 
made by the method of spraying. 



Electroplating. 







Electroplating :- 
Defination:-It is the method of producing metallic 

coatings of more resistant metals (like Silver, gold, 
nickel, and chromium) on the base metal with the 
help of electric current. 

Purposes:-i)Decoration ii)Protection. 

Applications:- 

1)Used for protective coatings of metals & non-metals. 

2)Used to increase resistance to corrosion , wear & 
chemical attack. 

 



 Cathode- Article to be plated(iron spoon) 

 Anode-A rod of pure silver. 

 Electrolytic solution-Aq. Solution of potassium argento 
cyanide. 

 Electrolttic procedure-On passing electric current. 

 At anode-Ag→Ag+   +   e- 

 At cathode- Ag+   +   e- → Ag 

 Result-The silver spoon gets coted with smooth & 
brighter deposites of silver. 



4.Metal cladding. 



 It is the process by which a dense, 
homogeneous layer of coating metal is bonded 
firmly & permanently to the base metal on one 
or both sides. 

 Applications: 

 Method is widely used in aircraft industry 
where aclade sheets are used . 

 Advantages: 

 To develop surface like corrosion resistance. 

 Disadvantage: 

 Only plain surfaces can be cladded. 



5.Cementation or diffusion coating. 



Cementation or diffusion coating. 
 This type of coating is obtained by heating the base 

metal in a revolving drum containing a powder of 
coating metal. 

 The process is suitable for coating small articles of 
uneven surfaces  & intricate shapes like bolts, screws, 
threded parts, vaives etc. 

 a) Sherardizing(Zn powder is used as coating metal) 

 b)Colorizing(Al powder is used as coating metal) 

 C)Chromizing(Cr powder is used as coating metal) 



 a) Sherardizing(Zn powder is used as coating 
metal): 

 The iron article (such as bolts, screws, nails) to be 
coated are first cleaned & then packed with zinc 
dust & zinc oxide powder in a steel drum which is 
provided with electrical heating arrangement &  

heated at 400C. It is rotated by means of motor. 

 Application:  

 Sherardizing is suitable for coating small articles 
of uneven surfaces  & intricate shapes like bolts, 
screws, threded parts, vaives etc. 

 

 



 

 b)Colorizing(Al powder is used as coating metal): 

 Metal objects like bolts, screws, threded parts, valves 
etc. are heated in a drum with a mixture of 
aluminium powder & alumina powder with a trace of 
ammonium chloride as a flux. 

 Process is done in  absence of air or in reducing 
atmosphere of hydrogen. 

 Application: 

 Applied for protection of furnace parts. 

 



 C)Chromizing(Cr powder is used as coating metal): 

 It is carried out by heating the metal parts with a mixture of 
chromium powder & 45% alumina at about 1300-
14000C.Alumina prevents coalescence of chromium particles. 

 The diffusion of chromium into iron surface is more rapid by 
using mix of volatile chromium chloride & H2 at 15000C   than 
above powder methods.The process occurs in the following 
steps.  

 Fe + CrCl2 → FeCl2 + Cr          (Displacement) 

 CrCl2 + H2 → Cr  + 2HCl          (Reduction) 

 CrCl2 → Cr + Cl2                                 (Thermal decomposition) 

 Applications: 

 Applied for protection of gas turbine blades. 

 

 



 






















