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1. Introduction 

What is a biopotential? 

Bioelectrical potentials or bio potentials represent electrical potentials 

generated in the tissues or individual cells of living organisms. The bio 

potentials play the most important role in the process of excitation and 

inhibition of cells. 

Biopotential electrodes 

Interface between the body and the electronic measuring circuit 

Transducer: ionic current in the body ↔ electronic current in the 

circuit 

 
2. The Electrode-Electrolyte Interface 

 Net current crossing the electrode-electrolyte interface
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electrons moving in an opposite direction of the current 

Cations (C
+
 ) moving in the same direction as the current 

Anions ( A
-
 ) moving in an opposite direction of the current 

Chemical reactions at the interface (“→”: oxidation and “←”: 

reduction) 
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 States of the interface 

“→” = “←” ⟹ dynamic equilibrium ⟹ zero net current 

“→” > “←” ⟹ oxidation dominates ⟹ nonzero net current from 

electrode to electrolyte. 

“→” < “←” ⟹ reduction dominates ⟹ nonzero net current from 

electrolyte to electrode. 

 Equilibrium standard half-cell potential (at zero net current and at 

standard condition). 

At the initial moment of contact, chemical reaction occurs⟹ 

changes in local distribution and concentration of C
+
 and A

-
 at 

the interface ⟹ charge neutrality is not maintained at the 

interface ⟹ potential difference between the interface and the 

rest of the electrolyte. 

Charge redistribution (separation of charge) ⟹ electric double 

layer 
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3. Polarization 

 Polarizability is simply a measure of the dependence of the electron 

transfer rate on the electrode potential.
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4. Polarizable and Non-polarizable Electrodes 

 Two types of electrode:

Perfectly polarizable electrode 

 Behaves like a capacitor 

 Only displacement current 

 Electrode made of noble metals such as platinum 

 Concentration overpotential dominates 
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Perfectly non-polarizable electrode 

 No overpotential 

 Current passes freely 

 Ag/AgCl electrode and calomel electrode 

 
 

 Comparison between Polarizable Electrode and Non-Polarizable 

Electrode 

 

 

 

 

 

 

 

 

  All charge freely crosses the interface 

when current is applied. 

  No overpotential is generated. 

 Silver/silver-chloride is a good non- 

polarizable electrode. 

  Behave like a resistor. 
 

 

 

 

 



5. The Silver-Silver Chloride Electrode 

Polarizable Electrode Non-Polarizable Electrode 

 

 

 

No charge crosses the electrode 

when current is applied 

Current does not cross, but rather 

changes the concentration of ions 

at the interface. 

Noble metals are closest(like 

platinum and gold); they are 

difficult to oxidize and dissolve. 

Behave like a capacitor. 
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