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Main Idea

In electrolysis, a power source causes nonspontaneous reactions to occur in electrochemical cells.

Reversing Redox Reactions

A secondary battery is one that can be recharged by passing a current through it in the opposite direction.
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Voltaic cell

In this voltaic cell, the oxidation of zinc supplies the
electrons to light the bulb and reduce copper ions. The

spontaneous reaction continues until the zinc is used up.
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Electrolytic cell

When an outside voltage is applied, the flow of electrons
is reversed and the nonspontaneous reaction occurs,

which restores the conditions of the cell.

One electrochemical cell is supplying power to a lightbulb by means of a spontaneous redox reaction. Electrons

flow spontaneously from the zinc side to the copper side, creating an electric current. The reaction continues until

the zinc strip is used up, and then the reaction stops.

However, the cell can be regenerated if currentis applied in the reverse direction using an external voltage source.

The voltage source is required because the reverse reaction is nonspontaneous. If the voltage source is applied long

enough, the cell will return to nearly its original strength.

The use of electrical energy to bring about a chemical reaction is called electrolysis.

An electrochemical cell in which electrolysis occurs is called an electrolytic cell.

In each electrochemical cell, which metal is oxidized? Which is reduced?
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cell in the figure below?
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Which of the following is true regarding the electrochemical o oSy sl LT, 3l L s ol e
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Non-spontaneous oxidation and reduction reactions

occur

Converts chemical energy to electrical energy

Spontaneous oxidation and reduction reactions

occur

The reaction continues until the zinc strip is used up,

and then the reaction stops
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For the two cells in the figure below, ool ds...l\ 3 oAl e Lad
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1 is a voltaic cell and coverts chemical energy A0lyeS Al ) dsle) i)l Jgang dald 1 adal)
to electrical energy
In cell 2 the reaction continues until the zinc strip Oy al ki ellgion e Jelill e 2 230 3
is used up and then the reaction stops O
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reactions take place
It is an electrolytic cell and a spontaneous redox Alah JIpsly sausl cMlelis Lo ¢aaasg g 5Kl 44l
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It is a voltaic cell and nonspontaneous redox sy sl el Lgad ity 4algh dal)
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Electroplating

Objects can be electroplated with a metal such as silver.

The object to be silver-plated is the cathode of an electrolytic cell.

The anode is a silver bar or sheet.

At the anode, silver is oxidized to silver ions as electrons are

removed by the power source.

At the cathode, the silver ions are reduced to silver metal by
electrons from the external power source. The silver forms a thin

coating over the object being plated.

Current passing through the cell must be carefully controlled in

order to get a smooth, even metal coating.

Objects are electroplated when a uniform coating is

= Figure 23 Power is needed to oxidize silver at the anode
and reduce silver at the cathode. In an electrolytic cell used for
silver plating, the object to be plated is the cathode where
silver ions in the electrolyte solution are reduced to

silver metal and deposited on the object.
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deposited as a protective or decorative layer, as shown in  fraa b Le ol bl U2 3 LS Blla f 28 2

the figure below. Which of the following is true?

The metal used for coating is the cathode

The object to be plated is the anode

Silver is oxidized to silver ions at the anode

Silver is oxidized to silver ions at the cathode
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Khalifah tried to electroplate an iron key with a layer

of copper. He designed the electroplating cell

shown in the figure below.

What is the error(s) in the cell? \

3 only

Both 1 and 3

1 only

Both 1 and 2
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The connection of the battery poles
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The electrolyte used does not contain Cu”" ions
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The key was not connected to a light bulb
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Based on figure below.
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Which of the following is correct? 3y agils
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A reduction of copper ions takes place at the anode

An oxidation of zinc atoms takes place at the cathode

The mass of zinc electrode decreases

The mass of copper electrode decreases
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