
                                                 Electrochemistry                                        

 

Faraday’s laws of electrolysis: 
Faraday established the relationship between the quantity of electricity passes through 

electrolyte and the amount of material liberated or deposited at the electrode. 

First law of electrolysis 

The amount of any substance deposited or dissolved at a particular electrode is 

proportional to the quantity of electricity utilized.  

m ∝ Q 

M = Z it as Q = It 

Here m is the mass of substance deposited  

Q is the amount of charge utilized in Coulombs, 

I is the current in Ampere  

and t is time in seconds and Z is electrochemical equivalent 

Remember that Q is the amount of charge utilized not charge passing 

Electrochemical equivalent is the mass of substance deposited in gram either by passing 

one coulomb of charge or by passing one ampere of current for one second. 

One faraday is the quantity of charge carried by one mole of electrons 

∴ 1 F = 1.6×10-19×6.023×1023 = 96500 coulombs 

Or One Farady is the quantity of charge which must be passed in order to deposited or 

dissolved one gram equivalent of any substance 

Let E be the equivalent mass of substance deposited at any electrode. Since 96500 

coulombs of charge is required to deposit E grams of substance, therefore one coulomb 

charge would deposit (E/96500) grams, which is the electrochemical equivalent ( Z) of the 

substance. Z =( E/96500) 

 

Second law of electrolysis 
The amounts of different substances deposited or dissolved by the same quantity of 

electricity are proportional to their respective chemical equivalent weights. 



From first law 

𝑚 =    𝐸𝐼𝑡 

       96500 

Rearranging the terms we get 

𝑚              𝐼𝑡                 𝑄 

       =               =                    = 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡𝑠 

𝑍            96500          96500 

 

 

 

 𝑚               𝑚             

                                   = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 

𝑍        Or   𝐸               

 

 As charge utilized is same 

Note equivalent mass E = M/p Here M is atomic mass and p is valency 

This means that if the quantity of charge passed through electrolytic cells connected in 

series is same, the equivalents of substances deposited at various electrodes would be 

same. 

For example, consider the given reactions at two different cathodes in two different 

electrolytic ells connected in series. 

Ag+ +e-           Ag 

Cu2+ + 2e- -             Cu 

Let us assume x mole of electrons is passed through both the cells 

Mole of Ag deposited = x 

Equivalent of Ag deposited = x × 1 = x 

 

Mole of cu deposited = x/2 

Equivalent of Cu deposited = (x/2) × 2 = x 



Thus, it is evident that the equivalents of both metals ( Ag &Cu) deposited are same (i.e 

x). The Farady’s laws are universally accepted laws, applicable at all temperatures, for non-

aqueous, aqueous solutions and fused electrolytes and whether the electrode 

reaction leads to metal depositions or not. 

Solved Numerical 

If 50 milli ampere of current is passed through copper coulometer for 60 min, calculate 

the 

amount of copper deposited. 

Solution : Electrical charge input = I × t coulombs 

= 50 × 10-3 × 60 × 60 sec 

= 180 coulombs. 

The chemical reaction is, Cu2+ + 2e- → Cu(s) 

1 mole of copper requires 2F current 

∴ 𝑎𝑚𝑜𝑢𝑛𝑡 𝑐𝑜𝑝𝑝𝑒𝑟 𝑑𝑒𝑝𝑜𝑠𝑖𝑡𝑒𝑑 = 63.5 × 180 

                                                     2 × 96500 

Amount of copper deposited = 0.0592 gm. 

Q) An electric current is passed through three cells in series containing respectively 

solutions of copper sulphate, silver nitrate and potassium iodide. What weights of silver 

and iodine will be liberated while 1.25 g of copper is being deposited ? 

Solution 

𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑐𝑜𝑝𝑝𝑒𝑟              𝐸𝑞𝑖𝑣𝑎𝑙𝑒𝑛𝑡 𝑤𝑡 𝑜𝑓 𝑐𝑜𝑝𝑝𝑒𝑟 

𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝐼𝑜𝑑𝑖𝑛e             𝐸𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 𝑤𝑡 𝑜𝑓 𝐼𝑜𝑑𝑖𝑛𝑒 

 

1.25/  = 31.7/127 

 

 

Weight of Iodine x = 0.5 g 

Also 



𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑐𝑜𝑝𝑝𝑒𝑟                       𝐸𝑞𝑖𝑣𝑎𝑙𝑒𝑛𝑡 𝑤𝑡 𝑜𝑓 𝑐𝑜𝑝𝑝𝑒 

                                            = 

 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑖𝑙𝑣𝑒𝑟                         𝐸𝑞𝑖𝑣𝑎𝑙𝑒𝑛𝑡 𝑤𝑡 𝑜𝑓 𝑐𝑜𝑝𝑝𝑒𝑟 

 

1.25/= 31.7/108 
Weight of silver y = 4.26 g  
 

Electrolytic conductance 

Molten electrolytes and the aqueous solutions of electrolytes contains free ions and 

conducts electricity due to the movement of ions 

We know that Ohm’s law is applicable to metallic conductors but it is also valid for 

electrolytic conductors. According to the Ohm’s law, the resistance of a conductor 

is directly proportional to the length and is inversely proportional to cross-sectional 

area 

Now consider a electrolyte cell in which electrodes are separated by distance ‘l ‘and 

surface area is ‘a.’ Then resistance of the electrolyte enclosed by the electrodes is 

               𝑅 = 𝜌 𝑙 

                         𝑎 

Now if l = 1 unit and a = 1 unit the R =ρ 

ρ is the resistivity of the solution held between the electrodes unit is ohm×m in SI 

unit 

Conductivity of solutions 

𝐶𝑜𝑛𝑑𝑢𝑐𝑡𝑎𝑛𝑐𝑒 (𝐺) =       1 

                                     𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒(𝑅) 

 

𝐺 =1/𝑅 

SI unit is ohm-1 or mho. Is now a days called Siemens (S). Therefore 1 ohm-1 = 1S 



𝐺 =1𝑎/𝜌  = 𝑘𝑎/𝑙 

Where k is called conductivity of the solution or specific conductance. 

𝑘 = 𝐺 ×𝑙/𝑎 
l/a is called cell constant 

𝑘 = 𝐶𝑜𝑛𝑑𝑢𝑐𝑡𝑎𝑛𝑐𝑒 × 𝑐𝑒𝑙𝑙 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 

If l = 1 and a=1 then 

K =G 

Thus, the conductivity may be defined as the conductance of any solution held 

between two electrodes of one unit area and seperataed by a distance of one 

unit. 

The unit of conductivity depends upon the unit in which the quantities G, l and a 

are measured. 

In SI system k = Sm-1 ( Siemens/metre) In CGS system S cm-1 

 


