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"GER"

Reduction and 
Oxidation

Science 20 Unit A   Chemistry
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http://www.periodicvideos.com/#

http://www.periodicvideos.com/#
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POS Checklist
define, operationally, oxidation and reduction and spontaneous and nonspontaneous reactions; i.e., 

loss of electrons is oxidation, gain of electrons is reduction, a spontaneous oxidationreduction reaction 
produces electrical energy from chemical change, and a nonspontaneous oxidationreduction reaction 
requires electrical energy to produce chemical change.



4
Mar 146:03 PM

A branch of chemistry dealing with the transfer of 
electrons in chemical reactions.

We study two main outcomes:

 Redox
 Electrochemical Cells

Electrochemistry:
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Historical Background to Reduction and Oxidation

The terms reduction and 
oxidation have two different 
meanings.

One is a historical meaning, 
one is a modern meaning.

It is important to know the 
difference between the two 
meanings and not to confuse 
them!

Let's first look at the historical definition of reduction.
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In nature, only gold and silver 
commonly exist as pure 
metals. Other metals are found 
as compounds in rocks or ores.

Lead ore

Early civilizations learned to 
extract the metals by 
heating the ores. This 
process is called smelting.

Reduction
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It typically takes a large mass of raw ore to make a 
small mass of pure metal.

Thus, the ore is "reduced" down to make a small 
mass of metal.

This is where the word reduction came from.

reduction
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Reduction: the process of a metal compound becoming 
a metal.

Historical Definitions:

ex) Label the compound being reduced and the 
reducing agent.

Fe2O3(s) + 3CO(g) 2Fe(s) + 3CO2(g)

SnO2(s) + C(s) Sn(s) + CO2(g)
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Oxidation

The most famous example 
of oxidation is the reaction 
of iron with oxygen to form 
iron oxide or rust.

Most other metals also 
react with oxygen to form 
oxides. Some of the oxides 
fall off, like rust. Some 
form protective coatings, 
like copper (II) oxide and 
aluminum oxide.
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Historically, any reaction involving oxygen was called 
oxidation. 

For example:

2 Mg(s) + O2(g) 2 MgO(s)

In this example, magnesium is reacting with oxygen 
to from magnesium oxide. 

We say that the magnesium is being oxidized.

oxidation
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Oxidation: the process of a metal becoming a metal 
compound.

Historical Definitions:

By now you've probably realize that, historically, 
reduction and oxidation are opposites of one another.
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As time goes by...

Chemists start to notice that oxygen isn't the only 
compound that causes oxidation like reactions. Other 
compounds will act just like oxygen and produce the 
same reaction.

This discovery lead to the broadening of the definitions 
of reduction and oxidation.

In the modern, or theoretical definitions of reduction 
and oxidation, we look exclusively at electron 
transfer.

e
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Redox  the transfer of electrons

Let's look at another chemical equation which could 
be thought of as classical "reduction".

2 AgNO3(aq) + Cu(s)       2Ag(s) + Cu(NO3)2(aq)

reduction

Let's think about 
what is really 
happening to the 
silver nitrate here...
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2 AgNO3(aq) + Cu(s)       2Ag(s) + Cu(NO3)2(aq)

reduction

Ag

O

N O

O

Ag

O

N O

O+ 

In the reaction, silver nitrate breaks apart into two 
ions: the silver ion and the nitrate ion.

But notice that in the main equation, we have a silver 
atom as a product, not an ion. The silver must gain an 
electron. 

Ag
+

e Ag

atomion
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This forms our new modern/theoretical definition for 
reduction. Reduction is the gain of electrons.

2 AgNO3(aq) + Cu(s)       2Ag(s) + Cu(NO3)2(aq)

reduction

Ag

O

N O

O
+ 

Ag

e

reduction = gain of electrons

Reduction:  When an ion gains an electron to 
become an atom.
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This definition can be remembered through the 
mnemonic device "GER" (gain electrons reduction).

"GER"
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But one question which remains unanswered...where 
did that electron come from?

If the silver ion gained an electron, conservation of 
matter says something must have lost that electron.

Let's look at the equation:

2 AgNO3(aq) + Cu(s)       2Ag(s) + Cu(NO3)2(aq)

The copper is turning from an atom into an ion. 
It is losing an electron.

Cu
2+

O
N

O

O 
Cu

e
lose electron
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This is similar to what was happening during oxidation. 
A metal is turning into a compound. For this reason, we 
call this process oxidation.

Oxidation: When a metal loses an electron to 
become an ion.

This term can be remembered by the mnemonic "LEO" 
(lose electrons oxidation).

"LEO the lion goes GER!"
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Any chemical reaction involves both a reduction and 
an oxidation. This is why we call these reactions 
REDOX. It's a combination of REDuction and OXidation.

Let's look at another redox reaction:

Zn(s) + Au(NO3)3(aq)        Au(s) + Zn(NO3)2(aq)

In this case, the zinc is going from an atom to an ion. 
It is losing electrons, and is therefore oxidized. 

The silver is going from an ion to an atom. It is gaining 
electrons and is therefore reduced.
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Movie Zone:

Don't believe me? Get it straight from this movie!

Zinc Movie
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HW: Read textbook page 69  75
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