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 Metal Plating is a surface covering in which a 

metal is deposited on a conductive surface. 

Plating has been done for hundreds of years; it 

is also critical for modern technology





 Electroplating is the process of coating one metal 
over another by using electricity.It involves the 
formation of an electrolytic cell consisting of the 
cathode (the object to be plated) and the anode 
(the metal used for plating), immersed in an 
electrolytic solution.The object to be electroplated 
is also called a substrate.When direct current is 
applied to the aqueous solution, the metal at the 
anode begins to dissolve, and the free metal ions 
reach the cathode to form a thin layer of coating 
on the object.



 Electroless plating, also known as chemical or 

auto-catalytic plating, is a non-galvanic plating 

method that involves several simultaneous 

reactions in an aqueous solution, which occur 

without the use of external electrical power.The

application of anti-oxidation chemicals 

completes the process, rendering the 

component resistant to corrosion and friction



 It is an auto-catalytic chemical technique used 

to deposit a layer of nickel-phosphorus or 

nickel-boron alloy on a solid workpiece, such as 

metal or plastic. The process relies on the 

presence of a reducing agent, for example 

hydrated sodium hypophosphite 

(NaPO2H2·H2O) which reacts with the metal 

ions to deposit metal. 



 Galvanisation or galvanization (or 

galvanizing as it is most commonly called) is 

the process of applying a protective zinc 

coating to iron or steel, to prevent rusting. 

The most common method is hot dip 

galvanizing, in which steel sections are 

submerged in a bath of molten zinc.



 Nickel plating can reduce the build-up of friction 
in certain materials such as electrical 
connectors.

 Plating with silver can enhance electrical 
conductivity, making it a highly-effective process 
for the manufacturing of electronics and 
electrical components.

 Plating with palladium can absorb excess 
oxygen that commonly results during the 
manufacturing of catalytic converters for 
automobile



 A zinc-nickel alloy can prevent the formation of sharp 

protrusions known as whiskers that can occur during 

certain types of manufacturing operations.

 Electroless nickel plating is commonly used in magnetic 

applications such as the manufacturing of computer 

hard drives.

 Copper plating is an ideal solution for providing an 

undercoating that facilitates adhesion with additional 

coatings.

 Palladium plating is becoming an increasingly popular 

choice in manufacturing processes where extreme 

thickness is required.

 Plating processes such as gold or zinc-nickel are 

capable of withstanding extremely high temperatures.



 Most metal finishing operations have three 

basic stage-

1. Pre-treatment

2. Plating

3. Post plating







 1.Surface Cleaning

 2. Sand Blasting

 3. Electroplating

 4. Removal of Chemical Residue

 5. Chemical Rinsing

 6. Rinse in hot water.



 Cleaning should enhance the surface of the part to be cleaned. If 
not used properly, however, it can impair the surface. You may 
remove a soil and, in the process of doing this, oxidize or make the 
surface partially or completely inert. In this sense, you have soiled 
the surface with a new contaminant! But applied correctly, cleaning 
can enhance the acceptance of the subsequently applied 
coating.(remove oil and grease also)

 For making proper bond between coating and metal.

 Suspended parts in vat of boiling chemical solvents. Hot vapor 
comes in contact with cold metal and condenses, dripping down 
into vat along with any contaminants, leaving the parts clean and 
dry.



 Sand blasting with aluminum oxide will roughen up the 

surface so that the plating metal adheres better.



 Electroplating tank is filled with water and chemicals to 

help conduct electricity. The sides of the tank are lined 

with bags or balls of the plating metal. The support 

frame holding the part is connected to a negative 

terminal of the electrical source. The metal that is to be 

plated is connected to the positive terminal. A DC 

current of up to 6 volts dissolves the plating metal which 

travels through the water, attaching to the negatively 

charged piece to be plated. The process can take just a 

few minutes for thin plating to several hours for thick 

plating.



 The process used in electroplating is called electrodeposition. It is 
analogous to a galvanic cell acting in reverse. The part to be plated 
is the cathode of the circuit. In one technique, the anode is made of 
the metal to be plated on the part. Both components are immersed 
in a solution called an electrolyte containing one or more 
dissolved metal salts as well as other ions that permit the flow of 
electricity. A power supply supplies a direct current to the anode, 
oxidizing the metal atoms that it comprises and allowing them to 
dissolve in the solution. At the cathode, the dissolved metal ions in 
the electrolyte solution are reduced at the interface between the 
solution and the cathode, such that they "plate out" onto the 
cathode. The rate at which the anode is dissolved is equal to the 
rate at which the cathode is plated, vis-a-vis the current through the 
circuit. In this manner, the ions in the electrolyte bath are 
continuously replenished by the anode
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https://en.wikipedia.org/wiki/Direct_current




 Rinsing In Water After Electroplating Process To 

Remove Chemical Residue

 A composition for removal of chemical residues from 

metal or dielectric surfaces or for chemical mechanical 

polishing of a copper surface is an aqueous solution 

with a pH between about 3.5 and about 7.

 These residuals can hinder the next processes.





 Chemical Rinsing to make parts more rust resistant.

 To make metal even more resistant , it immerse in 

series of compound (containing chemicals),this triggers 

a chemical reaction in the plating and enhancing its 

properties to withstand corrosion .

 Chemical rinsing change the colour of metal also.

 It also use to enhance aesthetic values.





 To settle down all the reactions in plating, the 

final step of rinse in hot water carried out.

 There is also removal of various unwanted 

materials that can harm the plating in future.
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 Electroplating industry has been generating a 
huge amount of waste in the forms of 
wastewater, spent solvent, spent process 
solutions and sludge

The industry of Electroplating generates wastes in 
different forms which are solid, liquid and 
gaseous (Chapter-1) and has been declared 
under 17 major polluting industries in India by 
CPCB. 



 Solid waste includes residues such as 

cleaning powder; buffing compounds 

generated during the pre-treatment process 

and spent anodes during the plating process

 when any recovery system is used the solid 

waste is generated as spent resins when an 

Ion exchange method is used for recovery.



 The majority of the waste generated in 

electroplating process is in liquid form.

 They pollute the environment more as 

compared to solids and gases and 

consequences of uncontrolled affect the 

health seriously 



 1. Acid Residues

 2. Alkali Residues

 3. Rinse water from pre-treatment and plating 
operations.

 4. Spent bath containing sulphide, cyanide and toxic 
metals

 5. Sludge from bath containing organic solvents

 6. Phosphate Sludge.

 7. Etching residues.

 8. Plating metal sludge

 9. Chemical Sludge from wastewater treatment.



 1. Vapours from Chlorinated solvents during pre-
treatment

 2. Volatile organic Compounds (VOCs) 

 3. Acid/ Alkali Mist

 4. Vapours of Metals (such as Platinum, Hexavalent
Chromium, Rhodium, Cadmium etc)

 5. Vapours of chemicals (e.g. Nickel sulfamate
fumes, Potassium cyanide fumes etc)

 6. Cyanide vapours from plating bath.

 7. Hydrogen fluoride and Ammonia vapours.



.



a) Purchase of excess of raw material remains 

unused and thus enhances the cost ofprocess. 

b) In case of excess of raw material there is a 

tendency to overuse the surplus raw material. 

This will lead to higher generation of waste.



 The use of sensors

 Water level sensors are present to indicate level of water in tanks 

instead of human intervention will definitely improve the efficiency 

of the process. By modifying the process, the efficiency of process 

can be increased and waste generation can be minimized. 

Use of suitable plating baths

The simple way of calculating amount of electrolyte using basic 

principle of chemistry can help in deciding the size of bath. Thus, 

smaller size of bath (optimal range) will reduce the waste 

generation.



Use isopropyl alchohal in place oftetrachloroethylene use 

of non cyanide alternatives over cyanide solutions 

produces less hazardous waste.

Minimization of drag out losses           
When plated parts are withdrawn from a plating process unit, 

they retain some part of the plating bath solution, termed as 

“drag-out".The drag out that cause loss of material should be 

minimized to save both chemicals and water used for rinsing. 





 As more and more plates are rinsed, the 
concentration of chemicals in the rinse tanks 
increases due to drag out of plated objects.

 After some rounds of rinsing, the concentration of 
chemicals in rinse tanks rises to such an extent that 
it appears to be equivalent to that of plating bath.

 In order to make water in rinse tank suitable 
forrecycling process of evaporation is used. The 
concentrated chemicals can be recycled in plating 
bath via pump. 



 Every chemical solution is made up of at 

least one or more solvent, and one or more 

dissolved materials known as solute.

 There is huge difference in vapour pressure 

of solvent and solute.

 Due to high vapour pressure solvent gets 

evaporated and remaining solute gets 

deposited.



 Whenever an ion is removed out of an aqueous 
solution and is replaced by another ionic species, 
this is what we generally refer to as “ion 
exchange”.

 There are synthetic materials available that have 
been specially designed to enable ion exchange 
operations athigh performance levels

 “Ion exchangers” can be used in processes of 
environmental protection such as purification, 
decontamination, recycling or even for the design 
of new environment-friendly production processes. 



 To each of the monomer units of the polymer, “functional groups” 

are attached.

 These functional groups can interact with water soluble species, 

especially with ions. 

 Ions are either positively (cations) or negatively (anions) 

charged.Since, the functional groups are also charged; the 

interaction between ions and functional groups is exhibited by 

electrostatic forces

 Positively charged functional groups (For example, a quarternary

amine) interact with anions and negatively charged functional group 

(For example, a sulfonic -, phosphonic - or carboxylic acid group) 

will interact with cations


