
Electrochemistry Formulas 

Standard vs. Nonstandard Conditions 

 A degree sign (°) is denoted for standard conditions. 

 Standard Conditions = 1 atm (gases), 1 M (solutions), and 25°C (298 Kelvin) 

 If all three conditions are not met, then it is nonstandard conditions. 

Formulas Definitions 

E°cell = E°red + E°ox 
 

E°cell = cell potential at standard conditions,  
            measured in volts (V) 
E°red = reduction potential at standard conditions,  
            measured in volts (V) 
E°ox = oxidation potential at standard conditions,  
           measured in volts (V) 

ΔG° = - nFE°cell  ΔG° = change in Gibb’s Free Energy, measured in joules (J),  
            indicates if a rxn is spontaneous or nonspontaneous 
n = moles of electrons transferred 
F = Faraday’s Constant = 96485 J/mol*V  

ΔG = - RT ln(Keq) ΔG = change in Gibb’s Free Energy, measured in joules (J),  
          indicates if a rxn is spontaneous or nonspontaneous 
R = gas constant = 8.31 J/mol*K 
T = temperature in Kelvin = °C + 273 
ln = natural log 
Keq = equilibrium constant, no units, indicates if a rxn is  
          product or reactant favored 

Ecell = E°cell – 
𝑹𝑻

𝒏𝑭
 (lnQ) 

 
Used for nonstandard conditions 

Ecell = cell potential at nonstandard conditions,  
           measured in volts (V) 
E°cell = cell potential at standard conditions,  
            measured in volts (V) 
Q = reaction quotient, no units, determines if rxn becomes  
        more or less product favored 

Ecell = E°cell  − 
𝟎.𝟎𝟐𝟓𝟕

𝒏
  (lnQ) 

 
Used for nonstandard conditions 
at a temperature of 298 K 

Nernst Equation 
 
Same as previous equation, but shortcut for when T = 298 K at 
nonstandard conditions and all the constants are plugged in. 

Q = 
𝒑𝒓𝒐𝒅𝒖𝒄𝒕𝒔

𝒓𝒆𝒂𝒄𝒕𝒂𝒏𝒕𝒔
 For example, if a rxn has the following balanced equation: 

xA(aq)  +  yB(aq)    zC(g) 
 
then, Q would be calculated as: 

Q = 
(𝑷𝑪)𝒛

[𝑨]𝒙[𝑩]𝒚    

 
Where products are divided by reactants. And concentrations 
(molarities) of aqueous species and/or pressures (atmospheres) 
of gases are raised to the power of their respective coefficients 
from the balanced equation. 

 


