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REDOX REACTIONS: THE CORE IDEA
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WHAT IS A REDOX REACTION?
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CLASSICAL IDEA OF OXIDATION & REDUCTION

s S 2
OXIDATION REDUCTION
Oxidation means: Reduction means:
® addition of oxygen or another electronegative element o removal of oxygen or another electronegative element
® removal of hydrogen or another electropositive element e addition of hydrogen or another electropositive element

@ 2Mg() + 0,9 — 2Mg0y) —> oxygen added @ 2Hq0() Loy 2Hgqy + Oyq)  —> oxygen removed

@ ZHZS(g) i 02(9) — 25(5) * ZHZO([) — hydmse" @ ZFeCl3(aq) + Hz(g) = ZFCCIZ(aq) + ZHCl(aq) —> chlorine removed

removed from iron compound

lect ti -
@ Mg + Cl2(9) — MgCly Y iheer:\);egj d:j A k@ CHZ—CH?_(S) + Hyg = CH3-CH3(3) —> hydrogen added )
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(T T T T T T T T T T T T ALWAYS TOGETHER

In every complete redox reaction, oxidation and reduction occur at the same time.

ZHSClz(aq) + Sr\Clz(aq) — HSZCIZ(S) + SnCl4(aq)

{ }

% [Sn(II) is oxidised to Sn(IV)J [HQ(II) is reduced to Hg(I) ) ,
[ o s i s T T e i A A )




REDOX AS ELECTRON TRANSFER

( XA R

OIL RIG HALF-REACTIONS AGENTS

Oxidation Is Loss of electrons. A half-reaction shows electrons explicitly. OXIDISING AGENT | REDUCING AGENT

Reduction Is Gain of electrons.
Oxidation: ZNa(s) - 7.No.+(9) + 2e” ® accepts electron(s) | ® donates electron(s)

No — Na+ + e = |
o A || Reduction: Clyggy + 2e= = 2Cl7yy | | couses oxdation | © couses redction

oxidation ® is itself reduced | ® is itself oxidised

Cl + e — CI7 || Owrall: 2N + Clygy = 2NaClg | )
N reducing € : oxidising

reduction Electrons cancel; charge and atoms are conserved. agent agent

Electron donor is oxidised; electron acceptor is reduced. |
_________________________________________________________ /)




COMPETITIVE ELECTRON TRANSFER

Czn;) ! ciznj >

ZINC DISPLACES COPPER

blue Cu®* solution

In strip in Reddish copper

coats zinc

Blue colour

fades

N

n
Cu2+

Ings) + Cuz+(aq) — Z"2+(aq) + Cu)
(oxidation)
(reduction)

=3 ZnZ" % v

+ 2¢- — Cu

Equilibrium strongly favours products.

COPPER DISPLACES SILVER

Solution

turns blue

Copper strip in

colourless Ag™ solution

Silver deposits

on COPPGF

N

Cugs) + 2A9%(aq) = Cu'(agq) + 2Ag(

e (Cu is oxidised.

o Ag+ is reduced.

Equilibrium strongly favours products.

COBALT & NICKEL

Cogsy + Ni**(aqy = Co™(q) + Nigg)

® Both Ni** and Co?* remain at

moderate concentrations.

® Neither side is greatly favoured.

\. PN J L J
R R S 2
| Greater electron-releasing tendency = stronger reducing metal. |
: In > Cu > Ag ;
'\ This comparison leads to the metal activity (electrochemical) series and to galvanic cells. )l
\\ ____________________________________________________ /
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