Topic 11 – Redox and Electrochemistry
Lesson 3 – Electrochemistry

Terms to Know
Electrochemistry –

Electrochemical Cell –

Voltaic Cell –

Electrolytic Cell –

Electrolytic Reduction –

Electrolysis –

Electroplating –

Electrodes –

Anode –

Cathode –

Wire –

Salt Bridge –

Voltmeter –

Codes to Remembering Important Information on Redox
LEO		Loss of Electrons is Oxidation
GER 		Gain of Electrons is Reduction
An Ox	Anode is the site for Oxidation
Red Cat	Reduction occurs at Cathode
APE		Anode is Positive in Electrolytic
VCP		In Voltaic, Cathode is Positive
VAN		In Voltaic, Anode is Negative
CEN		Cathode in Electrolytic is Negative
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How a voltaic cell works:

When the switch is closed:

In oxidation-half cell: The more active of the two metals will be oxidized by
losing its electrons. This metal is the anode (- electrode). The electrons lost will
travel through the wire to the reduction-half cell.

Inreduction-half cell: The ion of the less active metal will be reduced by gaining
electrons. The ion of the less active metal is reduced. The less active of the two

metals is the cathode (+ electrode).

The wire carries electrons from anode to cathode. The electrical current or
energy produced is the flow of electrons from the anode to the cathode.

Voltmeter registers the amount of electrical current.

salt bridge allows ions to flow back and forth between cells to maintain
neutrality. This is necessary for a voltaic cell to operate.
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Electrolytic Cells

* Reaction occurs is ONE cell (Both oxidation and
reduction occurs in the same container)

* External power source (battery) is always used to
provide the electrical energy needed.
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Inan Electrolytic Cell
To determine

The oxidized substance

The reducing agent
The substance that loses electrons

The reduced substance
The oxidizing agent

The substance that gains electrons

The anode (site of oxidation)
The electrode losing mass

The cathode (site of reduction)

Oxidation equation at anode
Reduction equation at cathode

LOOK for

Nonmetal negative ion

Metal positive ion

Metal connected to + end of
battery

Metal connected to —end of
battery
nonmetal ion > nonmetal element + e
metal ion +e” > metal atom
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How a electrolytic reduction cell works
At the positive end of the battery, the metal acts as the anode (APE)

At the negative end of the battery, the metal acts as the cathode (CEN)
The solution in which both metals are submerged contains +and — ions

The battery provides electrical energy needed for the non-spontaneous
endothermic reaction

When the switch is closed, electrical energy from the battery will force the
oxidation and reduction reactions to occur

Anode (+) — oxidation occurs — metal loses electrons

Cathode (-) ~ reduction occurs - metal gains electrons




image10.png
Ag metal is oxidized and loses an electron

Agt is ion of metallic element in solution
that gains an electron

Metal connected to +end of battery is Ag

Obiject connected to —end of battery is

spoon
AgNO,(aq)
Oxidation reaction metal element > metal ion + e
Ag> Agr+e
Reduction reaction metal ion + e~ > metal element

Agt e > Ag
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How electroplating works
At positive end of battery, the metal is the anode and is oxidized
At negative end of battery, the metal is the cathode and is reduced

The battery provides electrical energy needed for the nonspontaneous
endothermic reaction

When the switch is closed, electrical energy from the battery will force
oxidation and reduction reactions to occur

At the anode, Ag loses electrons and becomes Ag*
Oxidation reaction Ag > Agt +e

At the cathode, Ag* gains electrons and becomes Ag. The silver is coated
onto (electroplates) the spoon.
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sample equation
Type of reaction

Energy Conversion
Anode (oxidation)
Cathode (reduction)
Half-reactions occur in

Saltbridge present?

Usages and examples

Oxidation (loses
electrons)

Reduction (gains
electrons

Electrons flow from

Pb +Cu2> Pb*2+Cu

Spontaneous redox
Exothermic

Chemical to Electrical
Negative electrode
Positive electrode
Two separate cells

Yes (connects the two
cells— permitsions flow)

Battery

Anode ()
Loses mass

Cathode (+)
Gains mass

Anode to Cathode

H,0 + electricity P H,+0,

Non-spontaneous redox
Endothermic

Electrical to Chemical
Positive electrode
Negative electrode
One cell

No

Electroplating
Electrolytic reduction
Electrolysis

Anode (+)
Loses mass

Cathode ()
Gains mass

Anode to Cathode
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Electrochemical cell —any device in which chemical energy can be
converted to electrical energy or electrical energy to chemical
energy

Voltaic Cell — electrochemical cell in which spontaneous redox
reaction occurs to produce electrical energy

Redox reaction is spontaneous and exothermic

Chemical energy is converted to electrical energy

Electrical energy produced is due to flow of electrons
Oxidation and reduction occurs in two separate cells

A salt bridge connects the two half cells and allows ions to flow
Battery is a type of voltaic cell =

[
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Electrolytic cell — electrochemical cell in which electrical
energy is used to force a nonspontaneous redox reaction

Redox reaction is nonspontaneous and endothermic
Electrical energy is converted to chemical energy

Uses battery or external electrical current as a source of
energy needed to start the redox reaction

Both oxidation and reduction occurs in one cell
Electrolytic reduction, electroplating of metals, and
electrolysis of water use electrolytic cells
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Oxidized substance = Zn

Reduced substance = Cu*2

Anode =Zn

Cathode = Cu

m ezt .2 cu

Oxidation reaction ~ Zn > Zn*2 + 2e"

Reduction reaction  Cu*?2 + 2e” > Cu
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LOOK for:
The more active of the two metals
ON TABLE J, the metal closer to top

To determine in any voltaic cell
1) The oxidized substance

The reducing agent

The substance that loses electrons

2) The reduced substance The ion of less active of two metals

The oxidizing agent ON TABLE J, the ion of metal closer
to the bottom

The substance that gains electrons

3) The anode The more active of the two metals
The negative electrode ON TABLE J, the metal closer to top
The substance that loses mass

4) The cathode The less active of the two metals

Oxidation reaction
Reduction reaction

The positive electrode

The substance that gains mass

ON TABLE J, the metal closer to
bottom

MORE active of the metal > its ion +e
ion of LESS active metal + e~ > LESS active metal




