
Electrochemical Series 
The electrochemical series is a list of elements on order of their standard electrode potentials. 
 

Groups Metal Reaction with Water Reaction with Acid Oxygen 
Potassium K  2K + 2H2O → 2KOH + H2 2K + H2SO4 → K2SO4 + H2 
Calcium Ca Ca + 2H2O → Ca(OH)2 + H2 Ca + HCl → CaCl2 + H2 

G
roup A Sodium Na 2Na + 2H2O → 2NaOH + H2 

Displace hydrogen from 
cold water, producing 
their hydroxide and 
hydrogen. Na  + HCl → NaCl + H2 

 Magnesium Mg Mg + H2O → MgO + H2 Mg + H2SO4 → MgSO4 + H2 
 Aluminium Al 2Al + 3H2O → Al2O3 + 3H2 2Al + 6HCl → 2AlCl3 + 3H2 
 Zinc  Zn Zn + H2O→ ZnO + H2 Zn +2HCl → ZnCl2 + H2 

G
roup B 

 Iron Fe Fe + H2O→ FeO + H2 

Displace hydrogen from 
hot water or steam, the 
metal itself is hot, and 
form the metal oxide 
and hydrogen. Fe + 2HCl → FeCl2 + H2 

  Tin Sn  Sn + 2HCl → SnCl2 + H2 

G
roup C 

  Lead Pb  Pb + 2HCl → PbCl2 + H2 

These m
etals react w

ith acids 
to liberate hydrogen. H

ow
ever 

the 
rate 

of 
reaction 

declines 
dow

n the group from
 vigorous 

to steady. 

   Hydrogen H These metals do not react with water. 
   Copper Cu  

G
roup D 

   Mercury Hg  
These metals do not react with acids. 

O
xidise 

in 
oxygen, 

the 
upper 

elem
ents 

burn readily the m
iddle ones only w

hen 
heated, the end ones oxidise slow

ly, but 
don’t 

burn, 
again 

show
ing 

decreasing 
reactivity. 

 Silver Ag 
 Gold Au 

Very unreactive 

Notes: 1. Hydrogen is in the series only as a reference point. 
2. The electrochemical series differs slightly to that of the activity series (Junior cert.), namely in the position of calcium. 
3. A memory aid mnemonic is Paddy Could Still Marry A Zulu In The Lovely Honolulu Causing Many Strange Gazes. 
4. Memorise the table with the groups, which occur at positions 3, 7, 9 and 12. 

 
 Elements near the top of the table will have a great tendency to lose electrons to form positive ions – they are very reactive. 
 Elements near the bottom of the table have a small tendency to lose electrons and are therefore very unreactive. 
 A metal will displace a metal that is below it in the electrochemical series from a solution of its ions. For example, if a piece of magnesium metal 

is dipped into a solution of copper ions, the magnesium metal becomes coated with copper. 
 
     Mg + Cu2+ → Mg2+ + Cu ↓ 
 
 Similarly, scrap iron can be used to extract copper from a solution of copper salts: 
 
     Fe + Cu2+ → Fe2+ + Cu ↓ 


