
Gr. 12 Science:  Redox reactions 

R E D O X 

•Reduction 

•Gaining of electrons (e-) 

•The oxidizing agent undergoes 

reduction 

•Oxidation 

•Loss of electrons (e-) 

•The reducing agent 

undergoes oxidation 

•These two processes (reactions) will always take place 

simultaneously  

•one substance must give e-  away (lose) and  

•the other substance must take the e-  (gain) 
 



p.228 (bottom) 

The three equations are given in the exam. 

They are forming a summary of the chapter: 

 

Cathode=reduction=oxidizing agent Anode=oxidation=reducing agent 



I refer to “positive gradient” throughout the notes. 

 This simply refers to the orientation of the fingers for a 

spontaneous reaction and must NEVER be referred to in the 

exams. 

In stead you MUST say: 

The strong enough reducing agent (substance top right) can 

reduce the oxidising agent (substance bottom left) 

OR 

The strong enough oxidising agent (substance bottom left) can 

oxidise the reducing agent (substance top right) 

  



Zn in HCl: open the half reaction table on p. 227 

Remember this table only contains REDUCTION REACTIONS 

(Regular mouse-clicking required) 

Put your fingers on the two 

reagents: Zn and H+ 

 

Join the 2 points – if the line 

has a positive gradient, then 

the reaction is spontaneous  

Write down the two half 

reactions (swop sides for the 

oxidation) 

Red: 2H+  +  2e-               H2 

Ox: Zn                  Zn 2+ +   2e- 

 

Nett ionic: 2H+ + Zn       H2  +  Zn2+ 



Zn in CuSO4: Keep open the half reaction table on p. 227 

(Regular mouse-clicking required) 

Put your fingers on the two 

reagents: Zn and Cu2+ 

 

Join the 2 points – if the line 

has a positive gradient, then 

the reaction is spontaneous  

Write down the two half 

reactions (swop sides for the 

oxidation) 

Red: Cu2+  +  2e-               Cu 

Ox: Zn                  Zn 2+ +   2e- 

 

Nett ionic: Cu2+ + Zn       Cu  +  Zn 2+ 

Blue          Colourless 



Cu in AgNO3: Keep open the half reaction table on p. 227 

(Regular mouse-clicking required) 

Put your fingers on the two 

reagents: Ag+ and Cu 

 

Join the 2 points – if the line 

has a positive gradient, then 

the reaction is spontaneous  

Write down the two half 

reactions (swop sides for the 

oxidation) 

Ox: Cu             Cu2+     +  2e-  

Red: Ag+ +   e-           Ag 

Nett ionic: Ag+ + Cu         Ag  +  Cu2+ 

Colourless                   Blue 



Gr 12 Science 
p215-224 

The redox reaction between Copper (wire) and Silver nitrate. 

(The silver tree experiment) 

Take note: the blue solution that formed from a colourless solution, 

Because of the Cu2+ ion that formed from Cu 



Gr 12 Science 
p215-224 

Study p217 Example 1 

Find the equations for Al and Cu2+ (-1,66 and +0,34) 

(Be sure to see that there is a “positive gradient” between the two 

fingers) 

p.218 : last section – REDOX REACTIONS AND ELECTROCHEMICAL CELLS 

 

This far we looked at spontaneous reactions where no energy was added from  

outside.  

Two types of electrochemical cells exist: 

1. Galvanic (voltaic) cell: next chapter p 221 – 226.   

 This cell converts chemical energy to electrical energy 

2. Electrolytic cell: p 243 – 248.   

 This cell converts electrical to chemical energy.      



Gr 12 Science 
p215-224 

The Zn-Cu galvanic/voltaic cell 

•Place your fingers on Cu and Zn – move the bottom finger to have 

“positive gradient” 

•Write down the reduction and oxidation reactions (see p 223 no.5)   

•Remember the electrons will flow towards the Cu2+ which is reduced 

to Cu and deposits onto the Cu electrode. 

•Electrons are given off from the Zn electrode.    

•Cell notation will be discussed now. 



Gr 12 Science 

The galvanic/voltaic cell 

Salt bridge functions: 

1. Pathway for ions (NOT electrons!! Electrons flow in a wire, ions move 

(‘swim’) in liquid) 

2. Establishes charge neutrality in the solutions 

3. Completes the circuit  



Gr 12 Science 
p215-224 

The Zn-Cu galvanic/voltaic cell notation 

•Cell notation is a very short way of writing down what the galvanic cell 

consists of: 

•The order to follow: 

 anode | solution at anode || solution at cathode | cathode 

 (the double lines in the middle represent the saltbridge) 

 REMEMBER:  oxidation at ANODE 

   reduction at CATHODE 

• Zn(s) |Zn2+(aq) (25⁰C,1 mol.dm-3) || Cu2+ (aq) (25⁰C,1mol.dm-3) |Cu (s) 

•Cell potential 



Electrolytic cells 

Energy conversion:  

Electrical       Chemical 

Study p 243 

 

 



Sodium chloride cell p 244: 

Molten NaCl (table salt) 
Identify the ions 

Na+ and Cl- 

 

 
Attracted to negative 

electrode: Na+ 

reduced to Na (s) 

Attracted to positive 

electrode: Cl- oxidised 

to Cl2 



Sodium chloride cell p 244-245: 

Dissolved NaCl (table salt in water) 
Identify the ions and H2O and find them on the half 

reaction table 

 
H2O has more 

positive value than 

Na+.  H2O reduced 

easier. Na+ not 

reduced to Na 

H2O has less positive 

value than Cl-.  H2O 

oxidised easier. Cl- 

also oxidised (since 

values are close) 



Sodium chloride cell p 244: 

Dissolved NaCl (table salt) 
Identify the ions 

Na+ and Cl- and H2O
 

 

 
Not reduced Attracted to positive 

electrode: Cl- oxidised 

to Cl2 

H2O reduced to H2 and 

OH-   AND 

H2O oxidised to O2 

and 4H+ 

See the reactions on p. 245 

The final products: Cl2 gas, H2 gas, OH- ions (aq), Na+ ions (aq). 



Copper chloride cell p 246: 

Solution of CuCl2 
Identify the ions 

Cu2+ and Cl- and water 

 

 
Attracted to negative 

electrode: Cu2+ 

reduced to Cu (s) 

Attracted to positive 

electrode: Cl- oxidised 

to Cl2 

Not reduced or 

oxidised 

Cl- has highest value: oxidised 

Cu2+ has highest value: reduced 

See explanations on p. 246. 



Electroplating p. 246-7 

Cheap metals are covered in more 
expensive metals: 

The metal object to be “covered” 
becomes the cathode. 

• Note: the anode is silver, Ag oxidised to Ag+ 

• The solution contains silver ions: Ag + reduced to Ag. 

• The beaker(cathode) covered in Ag 

• Oxidation and reduction occurs at same rate 

• Concentration of Ag+ remains constant  

  
` 



Preparation of chemicals 

p.247 
Take note of no.2 on the page 

Extraction of aluminium: read 

background 

Al2O3 consists of Al3+ 

and O2- 

O2- becomes oxidised 

to O2 which reacts with 

electrodes at high 

temp. and gives off 

CO2.  (p.248) 

Take note of 

ENVIRONMENTAL 

problems 



Refinery of copper (p. 248) 
Study this in textbook 

Impure copper plates ‘fall apart’ and Cu oxidised to Cu2+ 

The Cu2+ is reduced to Cu and deposits on the pure Cu plates (pure 

plates become thicker. 



Do for class work: 

p.249 no.4,6,8 
These question are typical exam questions. 

Answers displayed later 



p.249 no.4,6,8 

+ 



Exam questions 



Exam questions 



Exam questions 



Exam questions 



Exam question: Memo 




