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9.1.1 Oxidation & reduction

Oxidation & Reduction

There are three definitio ns o f o xidatio n and reductio n  used in different branches o f chemistry

Oxidatio n and reductio n can be used to  describe any o f the fo llo wing pro cesses

Definitio ns and Examples o f  Oxidatio n & Reductio n Table

Oxidat ion Numbers

The o xidatio n number o f an ato m is the charge that wo uld exist o n an individual ato m if the

bo nding were co mpletely io nic

It is like the electro nic ‘status’ o f an element

Oxidatio n numbers  are used to ...

tell if o xidatio n o r reductio n has taken place

wo rk o ut what has been o xidised and/o r reduced

co nstruct half equatio ns and balance redo x equatio ns

At oms and simple ions

The o xidatio n number is the number o f electro ns which must be added o r remo ved to  beco me

neutral

The o xidatio n number is always written with the charge befo re the number

Oxidatio n Number o f  Simple Io ns Table
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Worked example

What are the o xidatio n states o f the elements in the fo llo wing species?

a) C                b)  Fe                        c)  Fe d) O              e)  He                          f )  Al

Answers:

a) 0     b) +3    c) +2    d) -2    e) 0    f ) +3

So , in simple io ns, the o xidatio n number o f the ato m is the charge o n the io n:

Na , K , H  all have an o xidatio n number o f +1

Mg , Ca , Pb  all have an o xidatio n number o f +2

Cl , Br , I  all have an o xidatio n number o f -1

O , S  all have an o xidatio n number o f -2

Molecules or Compounds

In mo lecules o r co mpo unds, the sum o f the o xidatio n numbers o n the ato ms is z ero

Oxidatio n Number in Mo lecules o r Co mpo unds Table

3+ 2+                 2- 3+

+ + +

2+ 2+ 2+

- - -

2- 2-
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Because CO  is a neutral mo lecule, the sum o f the o xidatio n states must be z ero

Fo r this, o ne element must have a po sitive o xidatio n number and the o ther must be negative

Ho w do  yo u determine which is the po sitive o ne?

the mo re electro negative species will have the negative value

electro negativity increases acro ss a perio d and decreases do wn a gro up

O is further to  the right than C in the perio dic table so  it has the negative value

Ho w do  yo u determine the value o f  an element's o xidatio n state?

fro m its po sitio n in the perio dic table and/o r

the o ther element(s) present in the fo rmula

2

Variable Oxidation Numbers

Many ato ms, such as S, N and Cl, can exist in a variety o f o xidatio n states

The o xidatio n number o f these ato ms can be calculated by assuming that the o xidatio n number

o f the o ther ato m is �xed

Here are six rules to  deduce the o xidatio n number o f an element

Oxidatio n Number Rules Table
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Exam T ip

Oxidatio n number and o xidatio n state are o ften used interchangeably, tho ugh IUPAC do es no t

distinguish between the two  terms.Oxidatio n numbers are represented by Ro man numerals

acco rding to  IUPAC
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9.1.2 Deducing Oxidation Numbers

Deducing Oxidation Numbers

The o xidatio n numbers o f all o ther ato ms in their co mpo unds can vary

By fo llo wing the o xidatio n number rules, the o xidatio n number o f any ato m in a co mpo und o r io n

can be deduced

The po sitio n o f an element in the perio dic table can act as a guide to  the o xidatio n state

Oxidatio n Numbers & T he Perio dic Table

Test yo ur understanding o n the fo llo wing examples:
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Worked example

State the o xidatio n number o f the ato ms in blue in these co mpo unds o r io ns

a) P O

b) SO

c) H S

d) Al Cl

e) NH

f ) ClO

Answers:

2 5

4
2-

2

2 6

3

2
-
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Are o xidatio n numbers always who le numbers?
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The answer is yes and no

When yo u try and wo rk o ut the o xidatio n o f sulfur in the tetrathio nate io n S O yo u get an

interesting result!

The oxidation number of sulfur in S O is a fraction

The fact that the o xidatio n number co mes o ut to  +2.5 do es no t mean it is po ssible to  get half an

o xidatio n number

This is o nly a mathematical co nsequence o f fo ur sulfur ato ms sharing +10 o xidatio n number

Single ato ms can o nly have an integer o xidatio n number, because yo u canno t have half an

electro n!

4 6
2− 

4 6
2− 
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9.1.3 Oxidizing & Reducing agents

Oxidizing & Reducing Agents

Oxidising agent

An o xidising agent  is a substance that o xidises  ano ther ato m o r io n by causing it to  lo se

electro ns

An o xidising agent itself gets reduced – gains electro ns

Therefo re, the o x. no . o f the o xidising agent decreases

Example of an oxidising agent in a chemical reaction

Reducing agent

A reducing agent is a substance that reduces  ano ther ato m o r io n by causing it to  gain electro ns

A reducing agent itself gets o xidised – lo ses/do nates electro ns

Therefo re, the o x. no . o f the reducing agent increases

Example of a reducing agent in a chemical reaction

Fo r a reactio n to  be reco gnised as a redo x reactio n, there must be bo th an o xidising and

reducing agent

So me substances can act bo th as o xidising and reducing agents

Their nature is dependent upo n what they are reacting with and the reactio n co nditio ns

Oxidising & Reducing Agents Table
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Identifying Oxidizing & Reducing Agents

Applying the de�nitio ns o f o xidising and reducing agents allo ws yo u to  identify them in chemical

equatio ns

By deducing the o xidatio n numbers o f the species yo u can determine whether it has been

o xidised o r reduced

A visual reminder of oxidation numbers and redox. This is like an elevator in a building going up to higher

�oors is oxidation and going down to the basement is reduction
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Worked example

Fo ur reactio ns are sho wn. In which reactio n is the species in blue acting as an o xidising agent?

A.  Cr O  + 8H  + 3SO → 2Cr  + 4 H O+ 3SO

B.  Mg + Fe  → Mg  + Fe

C.  Cl  + 2Br → 2Cl + Br

D.  Fe O  + 3CO → 2Fe + 3CO

Answer:

The co rrect o ptio n is B.

Oxidising agents are substances that o xidise o ther species, gain electro ns and are

themselves reduced.

Write do wn the o xidatio n numbers o f each species in the reactio n

In equatio n B, Fe  o xidises Mg(0) to  Mg (+2) and is itself reduced fro m Fe (+2) to  Fe(0)

2 7
2- +

3
2- 3+

2 4
2-

2+ 2+

2
- -  

2

2 3 2

2+ 2+ 2+
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9.1.4 Naming Transition Metal Compounds

Naming Transition Metal Compounds

Transitio n metals  are characteriz ed by having variable o xidatio n numbers.

Oxidatio n numbers  can be used in the names o f co mpo unds to  indicate which o xidatio n

number a particular element in the co mpo und is in

Where the element has a variable o xidatio n number, the number is written afterwards in Ro man

numerals.

This is called the ST OCK NOTAT ION (after the German ino rganic chemist Alfred Sto ck), but is no t

widely used fo r no n-metals, so  SO  is sulphur dio xide rather than sulphur(IV) o xide

Fo r example, iro n can be bo th +2 and +3 so  Ro man numerals  are used to  distinguish between

them

Fe  in FeO can be written as  iro n(II) o xide

Fe  in Fe O  can be written as iro n(III) o xide

Worked example

Can yo u name these transitio n metal co mpo unds?

1. Cu O

2. MnSO

3. Na CrO

4. KMnO

5. Na Cr O

Answer:

Answer 1: co pper(I) o xide:

The o x. no . o f 1 O ato m is -2 and Cu O has o verall no  charge so  the o x. no . o f Cu is +1

Answer 2: manganese(II) sulf ate:

The charge o n the sulfate io n is -2, so  the charge o n Mn and o x. no . is +2

Answer 3: so dium chro mate(VI):

The o x. no . o f 2 Na ato ms is +2 so  CrO has an o verall -2 charge, so  the o x. no . o f Cr is +6

Answer 4 : po tassium manganate(VII):

2

2+

3+
2 3

2

4

2 4

4

2 2 7

2

4 

The o x. no . o f a K ato m is +1 so  MnO has o verall -1 charge, so  the o x. no . o f Mn is +7

Answer 5: so dium dichro mate(VI):

The o x. no . o f 2 Na ato ms is +2 so  Cr O has an o verall -2 charge, so  the o x. no . o f Cr is +6.

To  distinguish it fro m CrO we use the pre�x di in fro nt o f the anio n

4 

2 7 

4 
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Exam T ip

The answer to  No . 2 sho uld strictly speaking being managanese(II) sulfate (VI) since  sulfur is an

element with a variable o xidatio n number. Ho wever, it is a co mmo n io n who se name and fo rmula

yo u sho uld kno w and yo u are o nly required to  name transitio n metal co mpo unds using Sto ck

No tatio n

9.1.5 Half Equations

Half Equations

Oxidatio n numbers can be used to  balance chemical equatio ns

Go  thro ugh these steps to  balance a redo x equatio n:

�. Write the unbalanced equatio n and identif y the ato ms which change in o x. no .

�. Deduce the o x.no . changes

�. Balance the o x.no . changes

�. Balance the charges

�. Balance the ato ms

Worked example

Manganate(VII) io ns (MnO ) react with Fe  io ns in the presence o f acid (H ) to  fo rm Mn  io ns,

Fe io ns and waterWrite the o verall redo x equatio n fo r the reactio n

Answer:

Step 1: Write the unbalanced equatio n and identify the ato ms which change in o x. no .

Step 2: Deduce the o x.no . changes

Step 3: Balance the o x.no . changes

4
- 2+ + 2+

3+ 
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Step 4 : Balance the charges

Step 5: Balance the ato ms
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9.1.6 The Activity Series

The Activity Series

Metals can be ranked in o rder o f reactivity -this is called the reactivity series  o r just activity

series

Metals higher in reactivity can displace  less reactive metals fro m their co mpo unds in so lutio ns o r

fro m their o xides

An example o f a metal displacement reactio n o ccurs between magnesium and aqueo us co pper

(II) sulfate so lutio n

Mg (s) + CuSO  (aq) → MgSO (aq) +  Cu (s)

What are the redo x pro cesses  go ing o n here? If we split the equatio n into  half equatio ns it’s easy

to  see which species is o xidiz ed  and which is reduced:

Mg   → Mg + 2e Lo ss o f  electro ns  =  o xidatio n

Cu  + 2e  → Cu Gain o f  electro ns  =  reductio n

The mo re reactive metal acts as a reducing agent

This allo ws metals to  be ranked fro m mo st reactive (stro ngest reducing agents) to  least

reactive:

The more reactive a metal is the better it is at pushing electrons onto less reactive metal ions. Magnesium

is better at pushing electrons onto copper(II) ions than copper is at pushing electrons onto magnesium

ions

4 4   

2+ -         

2+ -
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Worked example

What is the o rder o f decreasing reactivity o f the metals (mo st reactive first)?

Zn(s) + Sn (aq) → Zn (aq) + Sn(s)

Cu(s) + Zn (aq) → No  Reactio n

Sn(s) + Cu (aq) → Sn (aq) + Cu(s)

Ag(s) + Cu (aq) → No  Reactio n

A.    Zn > Cu > Sn > Ag

B.    Sn > Zn > Ag > Cu

C.    Ag > Cu > Zn > Sn

D.    Zn > Sn > Cu > Ag

Answer:

The co rrect o ptio n is D.

The first reactio n tells yo u that z inc is mo re reactive than tin (Zn > Sn):

Zn(s) + Sn (aq) → Zn (aq) + Sn(s)

The seco nd reactio n tells yo u that z inc is mo re reactive than co pper (Zn > Cu):

Cu(s) + Zn (aq) → No  Reactio n

The third reactio n tells yo u that tin is mo re reactive than co pper (Sn > Cu):

Sn(s) + Cu (aq) → Sn (aq) + Cu(s)

The fo urth reactio n tells yo u that co pper is mo re reactive than silver (Cu > Ag):

Ag(s) + Cu (aq) → No  Reactio n

2+ 2+

2+

2+ 2+

2+

2+ 2+

2+

2+ 2+

2+
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Deducing the Feasibility of a Redox Reaction

Given the activity series  o f metals it is po ssible to  predict whether a displacement reactio n will

take place o r no t ( if it is f easible)

Fo r example will calcium displace lead fro m lead(IV)o xide?

PbO  +  2Ca  →  Pb  +  2CaO

Deduce the redo x half equatio ns

Ca   → Ca + 2e

Pb  + 4 e  → Pb 

Ca is abo ve Pb in the activity series, so  this reactio n is f easible

The mo re reactive  metal undergo es o xidatio n (Ca in this case)

The less reactive  metal io n undergo es reductio n

Exam T ip

Yo u do n't need to  learn the Activity Series fo r Metals as it is given to  yo u in Sectio n 25 o f the IB

Chemistry Data  Bo o klet

2 

2+ -         

4 + -
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9.1.7 Redox Titrations

Redox Titrations

In a t itratio n, the co ncentratio n o f a so lutio n is determined by titrating with a so lutio n o f kno wn

co ncentratio n.

In redo x titratio ns, an o xidiz ing agent  is titrated against a reducing agent

Electro ns are transferred fro m o ne species to  the o ther

Indicato rs  are so metimes used to  sho w the endpo int o f the t itratio n

Ho wever, mo st transitio n metal io ns  naturally change co lo ur when changing o xidatio n state

There are two  co mmo n redo x titratio ns  yo u sho uld kno w abo ut manganate(VII) titratio ns  and

io dine-thio sulf ate titratio ns

Manganat e(VII) T it rat ions

A redo x reactio n o ccurs between acidified manganate (VII) io ns and iro n (II) io ns:

MnO (aq) +  8H (aq) +  5Fe (aq)  → Mn (aq) +  5Fe (aq) + 4 H O (l)

This reactio n needs no  indicato r as the manganate (VII) is a stro ng purple co lo ur which disappears

at the end po int, so  the titratio n is self-indicating

This reactio n is o ften used fo r the analysis o f iro n fo r example in iro n tablets (health supplement)

Iodine-T hiosulf at e T it rat ions

A redo x reactio n o ccurs between io dine and thio sulfate io ns:

2S O (aq) + I (aq) → 2I (aq) + S O  (aq)

The light bro wn/yello w co lo ur o f the io dine turns paler as it is co nverted to  co lo urless io dide

io ns

When the so lutio n is a straw co lo ur, starch is added to  clarify the end po int

The so lutio n turns blue/black until all the io dine reacts, at which po int the co lo ur disappears.

This titratio n can be used to  determine the co ncentratio n o f an o xidiz ing agent , which o xidiz es

io dide io ns to  io dine mo lecules

The amo unt o f io dine is determined fro m titratio n against a kno wn quantity o f so dium

thio sulfate so lutio n

This reactio n can be used fo r the analysis o f chlo rine in bleach

4
– +  2+  2+  3+  

2

2 3
2– 

2 
–

4 6
2–
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9.1.8 The Winkler Method

The Winkler Method

The Winkler Metho d is a technique used to  measure disso lved o xygen in freshwater systems

Disso lved o xygen is used as an indicato r o f the health o f a water bo dy, where higher disso lved

o xygen co ncentratio ns co rrelate with high pro ductivity and little po llutio n

The bio lo gical o xygen demand (BOD) is the amo unt o f o xygen used to  deco mpo se the o rganic

matter in a sample o f water o ver a specified time perio d, usually 5 days, at a specified

temperature

A high BOD indicates a greater quantity o f o rganic waste in the water, which means a lo wer level

o f  disso lved o xygen

Chemical analysis

In the first step, manganese(II) sulf ate is added to  a water sample and then the so lutio n is made

alkaline with NaOH

In the alkaline so lutio n, disso lved o xygen will o xidiz e manganese(II) io ns  to  manganese(IV)

2Mn (aq)  +   4 OH (aq) + O (aq) → 2MnO (s)   + 2H O (l)

The manganese(IV) o xide, MnO , appears as a bro wn precipitate

In the seco nd part, acidified po tassium io dide, KI, is added to  the so lutio n

The precipitate will disso lve back into  so lutio n, so  Mn(IV) is reduced back to  Mn(II) liberating

io dine in the pro cess

MnO  (s)  +  2I (aq) + 4 H  (aq)  → Mn (aq) + I (aq) + 2H O(l)

T hio sulf ate  is used, with a starch indicato r, to titrate the io dine  liberated

2S O (aq) + I  (aq) → S O (aq) + 2I (aq)

Fro m the abo ve sto ichio metric equatio ns, we can see that:

1 mo le o f  O → 2 mo les o f  MnO → 2 mo les o f  I → 4  mo les o f  S O

Therefo re, after determining the number o f mo les o f io dine pro duced, we can wo rk o ut the

number o f mo les o f o xygen mo lecules present in the o riginal water sample

The o xygen co ntent is usually presented as mg/dm o r ppm

2+ - 
2 2 2

2

2
− + 2+

2 2

2 3
2−

2 4 6
2− −

2 2 2 2 3
2−

3 

Page 19 of 27
For more help visit our website www.exampaperspractice.co.uk



Winkler Method Calculation

The fo llo wing calculatio n sho ws ho w the data fro m a Winkler analysis is carried o ut:

Worked example

A sample o f lake water was analysed using the Winkler Metho d. The siz e o f the sample was 600

cm  and the fo llo wing table sho ws the results o f a titratio n o f the liberated io dine against

0.0500 mo l dm  so dium thio sulfate so lutio n in the final step o f the analysis:

Determine the disso lved o xygen co ntent o f the water sample in g dm

Answer:

Step 1: Determine the average vo lume o f  delivered

Average vo lume Na S O  =  (18.35 + 18.30 + 18.40) ÷ 3

Average vo lume Na S O  = 18.35 cm

Step 2: Determine the number o f mo les o f so dium thio sulfate reacted

Mo les o f Na S O = vo lume in dm  x co ncentratio n = 0.01835 dm  x 0.0500 mo l dm

                                                                                                    = 9.175 x 10  mo l

Step 3: Determine the mo les o f o xygen reacted

1 mo l o f O  is equivalent to  4 mo l o f Na S O

Therefo re, amo unt o f o xygen in the sample is = (9.175 x 10 ) ÷ 4  = 2.294 x 10   mo l

Step 4 : Calculate the co ncentratio n o f the disso lved o xygen

3

-3

-3

2 2 3 

2 2 3 
3

2 2 3 
3 3 -3

-4

2 2 2 3

-4 -4

            Co ncentratio n = mo l ÷ vo lume in dm  = (2.294 x 10   mo l) ÷ 0.600 dm

= 3.823 x 10   mo l dm

Co nvert to  g dm  = 3.823 x 10  mo l dm  x 32.00 g mo l  = 0.01223 g dm

3 -4 3

-4 -3

-3 -4 -3 -1 -3
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9.1.9 Voltaic Cells

Voltaic Cells

Vo ltaic (o r Galvanic) cells generate electricity fro m spo ntaneo us redo x reactio ns

Fo r example:

Z n (s)  + CuSO  (aq)→ Cu (s)  + Z nSO  (aq)

Instead o f electro ns being transferred directly fro m the z inc to  the co pper io ns a cell is built

which separates the two  redo x pro cesses

Each part o f the cell is called a half  cell

If a ro d o f metal is dipped into  a so lutio n o f its o wn io ns, an equilibrium is set up

Fo r example:

Z n (s)  ⇌  Z n (aq) + 2e

When a metal is dipped into a solution contains its ions an equilibrium is established between the metal

and it ions

This is a half  cell and the strip o f metal is an electro de

The po sitio n o f the equilibrium determines the po tential difference  between the metal strip and

the so lutio n o f metal

The Zn ato ms o n the ro d can depo sit two  electro ns o n the ro d and mo ve into  so lutio n as Zn

io ns:

Z n(s) ⇌ Z n (aq) + 2e

This pro cess wo uld result in an accumulatio n o f negative charge o n the z inc ro d

Alternatively, the Zn  io ns in so lutio n co uld accept two  electro ns fro m the ro d and mo ve o nto

the ro d to  beco me Zn ato ms:

4 4

2+  - 

2+

2+ - 

2+
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Z n (aq) + 2e  ⇌ Z n(s)

This pro cess wo uld result in an accumulatio n o f po sitive charge o n the z inc ro d

In bo th cases, a po tential difference  is set up between the ro d and the so lutio n

This is kno wn as an electro de po tential

A similar electro de po tential is set up if a co pper ro d is immersed in a so lutio n co ntaining co pper

io ns (eg CuSO ), due to  the fo llo wing pro cesses:

Cu (aq) + 2e  ⇌ Cu(s)   - reductio n (ro d beco mes po sitive)

Cu(s) ⇌ Cu (aq) + 2e    - o xidatio n (ro d beco mes negative)

No te that a chemical reactio n is no t taking place - there is simply a po tential difference  between

the ro d and the so lutio n

The po tential difference will depend o n

the nature o f  the io ns  in so lutio n

the co ncentratio n o f  the io ns  in so lutio n

the type o f  electro de  used

the temperature

Creat ing an emf

If two  different electro des are co nnected, the po tential difference between the two

electro des will cause a current to  flo w between them. Thus an electro mo tive f o rce (emf ) is

established and the system can generate electrical energy

A typical electro chemical cell can be made by co mbining a z inc electro de in a so lutio n o f z inc

sulphate with a co pper electro de in a so lutio n o f co pper sulphate

2+ - 

4

2+ - 

2+ -
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The zinc-copper voltaic cell ( also known as the Daniell Cell)

The circuit must be co mpleted by allo wing io ns to  flo w fro m o ne so lutio n to  the o ther

This is achieved by means o f a salt bridge  - o ften a piece o f filter paper saturated with a so lutio n

o f an inert electro lyte such as KNO (aq)

The e.m.f can be measured using a vo ltmeter

Vo ltmeters have a high resistance so  that they do  no t divert much current fro m the main circuit

The co mbinatio n o f two  electro des in this way is kno wn as an electro chemical o r vo ltaic cell,

and can be used to  generate electricity

The po sitive electro de  o r catho de  is the o ne which mo st favo urs reductio n

In this case it is the co pper electro de which is po sitive

The negative electro de  o r ano de  is the o ne which mo st favo urs o xidatio n

In this case it is the z inc electro de which is negative

Thus electro ns flo w fro m the z inc electro de to  the co pper electro de

3
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Ionic equations for the Daniell Cell

To  maintain charge in the half cells:

anio ns flo w to  the negative  half cell to  replace the negative charge o f the electro ns

catio ns  flo w to  the po sitive  half cell since there is a surplus po sitive charge fro m the metals

beco ming catio ns in the negative half cell

The sulphate io ns flo w thro ugh the salt bridge fro m the Cu (aq) so lutio n to  the Zn (aq) so lutio n,

to  co mplete the circuit and co mpensate fo r the reduced Cu  co ncentratio n and increased Zn

co ncentratio n

The o verall cell reactio n including spectato r io ns can thus be written as fo llo ws:

Z n (s)  + CuSO  (aq)→ Cu (s)  + Z nSO  (aq)

The external co nnectio n must be made o f a metallic wire  in o rder to  allo w electro ns to  flo w

The salt bridge must be made o f an aqueo us electro lyte  to  allo w io ns to  flo w

By allo wing two  chemical reagents to  be co nnected electrically, but no t chemically, a reactio n

can o nly take place if the electro ns flo w externally

The chemical energy  is thus co nverted into  electrical energy.

Exam T ip

Students o ften co nfuse the redo x pro cess that take place in vo ltaic cells and electro lytic cells.

An easy way to  remember is the phrase RED CATS:REDuctio n takes place at the CATho de !
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9.1.10 Electrolytic Cells

Electrolytic Cells

An io nic co mpo und co nducts electricity when it is mo lten o r in so lutio n

The current causes the io nic co mpo und to  split up and fo rm new substances.

This pro cess is called electro lysis, a wo rd which co mes fro m Greek and means “splitting by

electricity”

Electro lysis  has many uses, including:

purifying co pper

plating metals with silver and go ld

extracting reactive metals, such as aluminium

making chlo rine, hydro gen and so dium hydro xide

Elect rolysis cells

Electro lysis cells can be co nstructed using a beaker o r crucible as the cell depending whether

the io nic co mpo und is in so lutio n o r mo lten

Fo r Standard Level Chemistry we o nly need to  lo o k at the electro lysis o f mo lten io nic

co mpo unds
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Electrolysis of a molten ionic compound

In electro lysis, the substance that the current passes thro ugh and splits up is called the

electro lyte

The electro lyte co ntains po sitive and negative io ns

What happens to  these io ns during electro lysis?

Negative io ns  mo ve to  the ano de  and lo se electro ns - this is o xidatio n

Po sitive io ns  mo ve to  the catho de  and gain electro ns - this is reductio n

Electrically neutral ato ms o r mo lecules are released

Elect rolysis of  molt en lead bromide

The reactio ns which take place at the  electro des can be sho wn by half equatio ns
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When the po sitive lead io ns mo ve to  the catho de, they gain electro ns in a reductio n reactio n:

Pb (aq) + 2e  ⇌ Pb(s)

Similarly when the negative bro mide io ns mo ve to  the ano de  they lo se electro ns in an o xidatio n

reactio n:

 2Br (l) - 2e  ⇌ Br  (l) 

So metimes o xidatio n reactio ns are written with '+2e ' o n the right o f the arro w instead o f'-2e' o n

the left

In this case the alternative half equatio n is:

 2Br (l) ⇌ Br  (l) + 2e

Since metals are always catio ns  and no n-metal anio ns, it is easy to  predict the pro ducts o f

electro lysis o f mo lten salts:

Metals  will always be fo rmed at the catho de  and no n-metals  at the ano de

Co mparing Vo ltaic & Electro lytic Cells Summary Table

Exam T ip

Rather co nfusingly........in electro lytic cells the negative electro de is called the catho de and the

po sitive electro de is called the ano de, which is the o ppo site to  vo ltaic cellsThis naming

co nfusio n arises because in bo th cases the catho de is where reductio n o ccurs and the ano de is

where o xidatio n o ccursTo  avo id this co nfusio n many peo ple o nly use the wo rds catho de and

ano de when talking abo ut electro lysis and use negative and po sitive electro des when talking

abo ut vo ltaic cells 

2+ - 

- - 
2

-

-
2

- 

Page 27 of 27
For more help visit our website www.exampaperspractice.co.uk


