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Science 20 Unit A  Chemistry

Voltaic and 
Electrolytic Cells

Feb 197:52 AM

c apply the principles of oxidationreduction and half
reactions to describe, in general terms the operation of voltaic and 
electrolytic cells.

POS Checklist
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A brief history of electricity:

The Ancient Greek's are thought to be the first to 
observe and describe the effects of electricity. They 
established human kinds earliest ideas about static 
electricity by rubbing bits of animal fur on amber 
(petrified tree sap).
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Centuries later, western scientists performed 
experiments with static electricity. They still created 
this electricity in the same way as the Greeks: by 
friction.

However, there were problems with this static 
electricity:

 Static electricity 
quickly dissipates 
(despite inventions 
devised to store it, 
like the Leyden 
Jar).
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Static electricity doesn't serve many useful purposes 
(aside from making sparks).
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Scientists needed a way to produce a constant source of 
electricity. 

This feat was first accomplished in 1800 by an Italian 
Physicist name Alessando Volta (1745  1827).

Volta discovered that when 
two different metals were 
suspended in an acid, they 
give off an electric current.

This new invention which 
lead to the use of current 
electricity was called the 
voltaic cell.
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Volta's original cell was 
constructed using small 
circles of copper and zinc 
metal sandwiched 
together with an acid
paste. This "voltaic pile" 
produced a small electric 
current!

This is an example of a Voltaic Cell.
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 are used to convert: 

Voltaic Cells

chemical energy into electrical energy

Feb 193:51 PM

http://www.mhhe.com/physsci/chemistry/essentialchemistry/flash/galvan5.swf

Voltaic (Galvanic) Cell
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The chemical energy comes from a REDOX reaction 
between two metals.

The transfer of electrons between metals cause an 
electric current.

Cu
Zn

e

This is an example of 
a simple cell we will 
build in the lab.
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The electrical energy is produced by a 
SPONTANEOUS redox reaction. 

In a spontaneous redox reaction, electrons are 
transferred from the metal that is oxidized to the 
metal that is reduced.

Let's label some parts of this simple cell.

Cu
Zn

e
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Cu
Zn

e

anodecathode

copper halfcell zinc halfcell

Cu2+ ions Zn2+ ions

salt bridge
(electrolyte)

wire

http://www.mhhe.com/physsci/chemistry/essentialchemistry/flash/galvan5.swf
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Parts of a Voltaic Cell

Halfcell  one part of a 
voltaic cell in which either 
oxidation or reduction 
occurs – contains a solid 
(electrode) and a solution 
(electrolyte).

Electrodes  solid conductors that connect the 
electrolyte solution to the external circuit.

Cu

Feb 1912:45 PM

Anode: oxidation occurs here, electrons are produced 
(ive terminal).

Cathode: reduction occurs here, electrons are used
(+ive terminal).

Cu Zn anodecathode
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Electrolytes – solutions that conduct electricity – must 
contain ions! 

Salt bridge  allows the passage of electrons without 
contamination of the two halfcells
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How Does It Work?
The electrons move from the anode to the cathode 
through a wire.  This is the external circuit.

Cu
Zn

e

anodecathode

These moving electrons can power a light, motor, etc.
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Another circuit keeps the charges moving – the internal 
circuit is the flow of ions in the solutions through the salt 
bridge.

Cu
Zn

e e

ee

e
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To 
Summarize:

 oxidation occurs at the anode and electrons are lost 
(LEOA)
 the electrons flow to the cathode where reduction 
takes place (GERC).

You can remember this by the saying:

LEOA goes GERC
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Batteries:  a selfcontained 
voltaic cell

1. Primary Batteries
• converts stored chemical potential energy into electrical energy when the 
two half cells within the battery are connected by an external circuit.
• usually the container is the anode and the graphite center is the cathode.
• the two are separated by a thick moist paste, which is the electrolyte.
• are not rechargeable.
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Car Battery
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Watch 
Battery
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 are used to convert: 

Electrolytic Cells

chemical energyintoelectrical energy

 like a voltaic cell, but in reverse.
 we must apply electricity to get the reaction to 
happen.
 this is a nonspontaneous reaction.
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Electroplating
 one application of electrolytic cells is electroplating of 
metals.
 we can plate one boring metal with a thin layer of an 
exciting or expensive metal.
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 chroming or bronzing objects is an application of 
electroplating.
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Note the difference between 
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Practice: WS and crossword puzzle.
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