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𝑬𝑮𝒍𝒂𝒔𝒔 =  𝑬𝒐
𝑮𝒍𝒂𝒔𝒔 −

𝑹𝑻×𝟐.𝟑𝟎𝟑

𝑭

𝒂
𝑯+ (𝒊𝒏𝒕𝒆𝒓𝒏𝒂𝒍 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏)

𝒂𝑯+(𝒕𝒆𝒔𝒕 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏)

𝑬𝑮𝒍𝒂𝒔𝒔 =  𝑬𝒐′

𝑮𝒍𝒂𝒔𝒔 + 
𝑹𝑻×𝟐.𝟑𝟎𝟑

𝑭
𝒂𝑯+(𝒕𝒆𝒔𝒕 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏)

𝑬𝑮𝒍𝒂𝒔𝒔 =  𝑬𝒐′

𝑮𝒍𝒂𝒔𝒔 − 
𝑹𝑻×𝟐.𝟑𝟎𝟑

𝑭
(𝒕𝒆𝒔𝒕 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏)

 



 

𝑬𝑮𝒍𝒂𝒔𝒔 𝒅𝒆𝒑𝒆𝒏𝒅𝒔 𝒐𝒏 𝒑𝑯.  

 

Therefore, glass electrode functions as left hand or right hand 

electrode depending on the pH of the test solution and the potential of 

the reference electrode.  

 

When glass electrode is combined with saturated calomel 

electrode (SCE) at pH less than 7 (acidic solution),  𝑬𝑮𝒍𝒂𝒔𝒔 

is greater than the electrode potential of SCE.  So glass 

electrode serves as the right hand electrode. The cell is  

 

Pt / Hg(l) / Hg2Cl2 (s) / KCl (saturated) // Test solution/ Glass electrode 

 

The cell EMF is:       𝑬𝑪𝒆𝒍𝒍 = 𝑬𝑮𝒍𝒂𝒔𝒔 − 𝑬𝑺𝑪𝑬  

𝑬𝑪𝒆𝒍𝒍 =    (𝑬𝒐′

𝑮𝒍𝒂𝒔𝒔
−  𝑬𝑺𝑪𝑬) −

𝑹𝑻×𝟐.𝟑𝟎𝟑

𝑭
pH(𝒕𝒆𝒔𝒕 𝒔𝒐𝒍𝒏) 

 

 

𝑬𝑪𝒆𝒍𝒍   =  𝑲 − 
𝑹𝑻×𝟐.𝟑𝟎𝟑

𝑭
 pH(𝒕𝒆𝒔𝒕 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏) 



    
𝑹𝑻×𝟐.𝟑𝟎𝟑

𝑭

 

 



 

  

For other temperatures, slope will be different. 

Calibration of a glass electrode is essentially setting the 

correct slope and the intercept at the experimental 

temperature.  We need at least two points to do this. Usually 

they are at pH 7 and pH 4.  Sometimes we use another 

point at pH 9.2. 

 

 

 

 

At 25 °C, for a decrease of 1 pH unit, 

the increase in Ecell value should be 

59.1 mV. So, for a buffer of pH 4 

(drop of pH=3 units from 7) we 

should expect an Ecell value of 59.1× 3 

= 177.3 mV at 25 °C. 

 



 

 

 

 𝑬𝑮𝒍𝒂𝒔𝒔

Glass electrode / test solution // KCl (saturated) / Hg2Cl2 (s) / Hg(l)) / Pt  

 

The cell EMF is:        𝑬𝑪𝒆𝒍𝒍 = 𝑬𝑺𝑪𝑬 − 𝑬𝑮𝒍𝒂𝒔𝒔  

 𝑬𝑪𝒆𝒍𝒍   =  (𝑬𝑺𝑪𝑬 − 𝑬𝒐′

𝑮𝒍𝒂𝒔𝒔
) + 

𝑹𝑻×𝟐.𝟑𝟎𝟑

𝑭
 pH(𝒕𝒆𝒔𝒕 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏) 

 

𝑬𝑪𝒆𝒍𝒍   =  𝑲′ + 
𝑹𝑻×𝟐.𝟑𝟎𝟑

𝑭
 pH(𝒕𝒆𝒔𝒕 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏) 

 

  


