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Definition

Electroanalytical methods – are analytical techniques that use  
measurement of potential, charge or current to determine an  
analyte’s concentration or to characterize an analyte’s chemical  
reactivity
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Equalize equation of this chemical reaction

KMnO4 + K2SO3 + H2SO4 → MnSO4 + K2SO4 + H2O

MnO4 + 8H + 5e → Mn + 4H2O- + - 2+

SO3 + H2O - 2e → SO4 + 2H2- - 2- +

2MnO4 + 5SO3 + 16H + 5H2O → 2Mn + 5SO4 + 10H + 8H2O- 2- + 2+ 2- +

2KMnO4 + 5K2SO3 + 3H2SO4 → 2MnSO4 + 6K2SO4 +3H2O
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Electric charge

The charge of a single electron is 1.602 x 10-19 C (coulombs)

1 Mole of electrons has a charge of 9.649 x104 C (Faraday constant, F)

q = n · F

Coulombs mol e-
Coulombs
mol e—
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Calculation of charge
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Homework task

How many moles of Sn4+ are reduced to Sn2+ by 1.00 C of electric  
charge?
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Electric current

Electric current – flow of electric charge (electrons, protons or ions)

Current is the quantity of charge flowing each second through a   
circuit

Current of 1 ampere (A) represents a charge of 1 coulomb (C)  
per second (s) flowing past a point in a circuit (1A = 1C/s)

HW: Understand the example on Page 281(Harris book)
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Potential difference

The work needed (or that can be done) when moving an electric  
charge from one point to the other

The greater the potential difference between two points, the  
stronger will be the “push” on a charged particle traveling between  
those points
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Galvanic cell



Electrochemical methods

Standard potential

Potential measured at standard conditions (Activity = 1; Pressure =  
100 kPa, Temperature = 298K) versus hydrogen electrode
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Nernst equation
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Homework

On Page 290 (Harris book) understand Nernst equation for a   
complete reaction and corresponding Example
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Elec trodes

Indicator (working) - electrode sensitive to analyte’s concentration

Reference – electrode that maintains a fixed (reference) potential  
and completes the circuit
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Electroanalytical methods
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Potentiometry

Based on measurement of potential when current is “zero” (0)
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Application of potentiometry

Ion selective electrodes

Potentiometric sensors

Potentiometric titration
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© Bulat Kenessov, 2013

Ion selective electrodes

Membrane

Only selected ion  can 
pass membrane
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pH measurement

Glass combination electrode  
with a  silver-silver chloride  
reference electrode
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Calibration of pH electrode

1) Analyze 2-3 calibration  
buffer solutions in the  
desired pH range

2) Store the calibration in  
pH meter

3) Repeat as necessary
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Wet Chemistry laboratory  
working on Mars
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Problem with Nitrate ion-selective electrode
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Potentiometric titration
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Amperometry

A method based on measurement of oxidation/reduction current at
constant electrochemical potential

Amperometry is most often used in the construction of chemical  
sensors that are used for the quantitative analysis of single analytes.

One important example, for instance, is the Clark O2 electrode,  
which responds to the concentration of dissolved O2 in solutions such  
as blood and water.
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Amperometric detection inLC

(1) fucose, (2) methylglucose, (3) arabinose, (4) glucose, (5)  
fructose, (6) lactose, (7) sucrose, and (8)cellobiose
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Carl Fischer titration
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Five important concepts

The electrode’s potential determines the analyte’s form at the  
electrode’s surface
The concentration of analyte at the electrode’s surface may not be  
the same as its concentration inbulk solution

In addition to oxidation-reduction reaction, the analyte may  
participate in otherreactions

Current is a measure of the rate of the analyte’s oxidation or  
reduction

We can not simultaneously control current and potential

* Faulkner, 1983


