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Electrochemistry is the study of the redox processes by which chemical energy is converted to electrical energy 

and vice versa. 

Write the two half-reactions make up this redox process:  

Oxidation half-reaction: …………………………………………………………………………………………………………………………………………………… 

Reduction half-reaction: ……………………………………………………………………………………………………………………………………………………. 

 
When the metal strips are placed in their solutions, oxidation begins at the zinc strip and reduction begins at the 

copper strip—but these reactions cannot continue. The reason is that as zinc is oxidized, positive zinc ions build 

up around the zinc electrode. As copper in the copper sulfate solution is reduced, negative sulfate ions build up 

around the copper electrode. The buildup of charges stops any further reaction. 

 
A salt bridge is a pathway to allow the passage of ions from one side to another. It consists of a tube containing a 

conducting solution of a soluble salt, such as KCl, held in place by an agar gel or other permeable plug. Ions can 

move through the plug, but the solutions in the two beakers cannot mix. 

Section 1: Voltaic Cells 

Molar Mass and Density 

https://portal.adek.abudhabi.ae/sites/SchoolOperations/SCP/After%20School%20Support%20Program/Forms/AllItems.aspx
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When the connecting metal wire and the salt bridge are in place, the spontaneous redox reaction begins. Electrons 

flow through the wire from the oxidation half-reaction to the reduction half-reaction, while positive and negative 

ions move through the salt bridge. 

The flow of electrons through the wire and the flow of ions through the salt bridge make up the electric current. 

Electrochemical cells 
An electrochemical cell is an apparatus that uses a redox reaction to produce electrical energy or uses electrical 

energy to cause a chemical reaction. 

A voltaic cell is a type of electrochemical cell that converts chemical energy to electrical energy by a spontaneous 

redox reaction. 

Chemistry of Voltaic Cells 
An electrochemical cell consists of two parts called half-cells, in which the separate oxidation 

and reduction reactions take place. Each half-cell contains an electrode and a solution containing 

ions.  

An electrode is an electrically conductive material, usually a metallic strip or graphite, that 

conducts electrons into and out of the solution in the half cell.  

In Figure 2, the beaker with the ……………………………. electrode is where the oxidation half of the 

redox reaction takes place. The beaker with the ………………  electrode is where the reduction half 

of the reaction takes place. 

The reaction that takes place in each half-cell is called a half-cell reaction.  

The electrode where oxidation takes place is the anode. The electrode where reduction takes 

place is the cathode.  

Question: Identify which of the beakers in Figure 2 contains the anode. ……………………………………………………………………… 

Voltaic cells and energy 
In electrochemistry, electric potential energy is a measure of the amount of current that can be generated from a 

voltaic cell to do work.  

Electric charge can flow between two points only when a difference in electric potential energy exists between the 

two points. What are these two points? ……………………………………………………………………………………………………………………….  

The electromotive force (EMF) pushes the electrons toward the cathode. This force is due to the difference in 

electric potential energy between the two electrodes and is referred to as the cell potential.  

A volt (V) is a unit used to measure cell potential.  

The electric potential difference of a voltaic cell is an indication of the energy that is available to move electrons 

from the anode to the cathode. 

The energy of the electrons flowing from the anode to the cathode in a voltaic cell is determined by the difference 

in electric potential energy between the two electrodes. 

In redox terms, the voltage of a cell is determined by comparing the difference in the tendency of the two electrode 

materials to accept electrons. The greater the difference, the greater the potential energy difference between the two 

electrodes and the larger the voltage of the cell will be. 

In the zinc-copper cell, under standard conditions, copper (II) ions at the cathode accept electrons more readily than 

the zinc ions at the anode. Thus, the redox reaction occurs spontaneously only when the electrons flow from the 

zinc to the copper. 
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Calculating Electrochemical Cell Potentials 
The tendency of a substance to gain electrons is its reduction potential. 

The reduction potential of an electrode cannot be determined directly because the reduction half-reaction must be 

coupled with an oxidation half-reaction. 

The standard hydrogen electrode 
This electrode can act as an oxidation half-reaction or a 

reduction half-reaction, depending on the half-cell to which it is 

connected. 

Half-cell potentials 
Chemists have measured the potential when each half-cell was 

connected to a standard hydrogen half-cell.  

All the half-reactions in Table 1 are written as reductions. 

The half-reaction with the lower reduction potential will 

proceed in the opposite direction and will be an oxidation reaction. 

These measures must be under standard conditions, that is, immersed in a 1M solution of its ions at 25°C and 1 atm. 

The superscript zero in the notation E0 is a shorthand way of indicating “measured under standard conditions.” 

 



   

Mr. Tarek Mohamed Gaber WhatsApp: 0554471373 Page | 4 

Determining electrochemical cell potentials 
In Cell a, electrons flow from the …………………. electrode to the ………………… 

the oxidation happened at ………………..and the reduction at …………………… 

The E0, measured by a voltmeter, is +0.342 V. 

The positive voltage indicates that Cu2+ ions at the copper electrode 

accept electrons more readily than do H+ ions at the hydrogen electrode.

 
In Cell b, electrons flow from the …………………. electrode to the ………………… 

the oxidation happened at ………………..and the reduction at …………………… 

The E0, measured by a voltmeter, is –0.762 V.. 

The negative voltage indicates that ………………………………………………………………… 

…………………………………………………………………………………………………………………………… 

Complete: 

oxidation half-cell reaction: 

reduction half-cell reaction: 

overall redox cell reaction: 

Now write the cell notation: 

To calculate the electric potential of a voltaic cell consisting of a copper electrode 

and a zinc electrode, combine 

the copper and zinc half-cells as a voltaic cell. 

Because reduction occurs at the copper electrode and oxidation occurs 

at the zinc electrode, the E0 values are substituted as follows. 

 
Do you need to reverse the sign of the oxidation half-reaction? Why? 

…………………………………………………………………………………………………………………………………………………. 

Graph Check 
The potential difference between the zinc and copper electrodes is …………………………………… 

Identify the metal, copper or zinc, that is easier to oxidize than hydrogen. ……………………… 

Challenge: write the cell notation for this cell. 

………………………………………………………………………………………………………………………………………………… 

The double vertical line (||) represents 

……………………………… and ………………………….. 
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Using Standard Reduction Potentials to indicate spontaneity 
To predict whether any proposed redox reaction will occur spontaneously: 

1- write the process in the form of half-reactions. 

2- look up the reduction potential of each. 

3- Use the values to calculate the potential of a voltaic cell operating with these two half-cell reactions. 

4- If the calculated potential is positive, the reaction is spontaneous. If the value is negative, the reaction is not 

spontaneous. 

5- the reverse of a nonspontaneous reaction will occur because it will have a positive cell voltage, which 

means that the reverse reaction is spontaneous. 
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