[image: image1.png]@ Paddington Academy
\ The best in everyone™

= /% == ®  Partof United Learning




ACIDS, BASES AND SALTS
INDEPENDENT STUDY TASK

FOR HALF-TERM

You need to know the names and formulae of the following ions and molecules:

	CATIONS
	ANIONS
	MOLECULES

	All group 1 cations (eg Na+, K+)

All group 2 cations (eg Ca2+, Mg2+)

Ammonium, NH4+

Hydrogen, H+
	All group 7 anions (eg Cl-, Br-)

Oxide, O2-

Hydroxide, OH-

Carbonate, CO32-

Nitrate, NO3-
Sulphate, SO42-

	Water, H2O
Carbon Dioxide, CO2

Ammonia, NH3


· You need to use these formulae to deduce the formulae of common acids, bases and salts:
Exercise 1 - Deduce the formulae of the following compounds:

a) Sodium oxide

b) Calcium hydroxide

c) Ammonium nitrate

d) Potassium carbonate

e) Strontium sulphate

f) Ammonium sulphate
g) Hydrochloric acid

h) Rubidium hydroxide

i) Magnesium carbonate

j) Calcium nitrate

k) Sulphuric acid

l) Ammonium chloride

m) Nitric acid

n) Potassium sulphate

o) Magnesium oxide

p) Caesium bromide
q) Barium sulphate

r) Strontium nitrate
ACIDS
An acid is a substance which dissolves in water to release H+ ions.

Common examples are hydrochloric acid, sulphuric acid and nitric acid.

Acids are usually found and used in aqueous solution (aq).

H+ ions can react with other ions and molecules in solution.

H+ ions are protons. An acid can therefore be described as a proton donor.

BASES

A base is a substance which can accept H+ ions from an acid.

A base can therefore be described as a proton acceptor.

Common examples are metal oxides, metal hydroxides, metal carbonates and ammonia.

a) Metal oxides contain the oxide ion (O2-). An oxide ion can accept two protons to form a water molecule: O2- + 2H+ ( H2O

b) Metal hydroxides contain the hydroxide ion (OH-). A hydroxide ion can accept a proton to form a water molecule: OH- + H+ ( H2O

c) Metal carbonates contain the carbonate ion (CO32-). A carbonate ions can accept two protons to form carbon dioxide and water: CO32- + 2H+ ( CO2 + H2O

d) Ammonia can accept a proton to form an ammonium ion: NH3 + H+ ( NH4+
An alkali is a soluble base.
Alkalis dissolve in water to form solutions containing OH- ions.
Not all bases are soluble. Therefore not all bases are alkalis.

· Group 1 metal hydroxides and carbonates are soluble. They can therefore be used either in solid form (s) or in aqueous solution as alkalis (aq).
· Group 2 metal hydroxides are much less soluble. They can therefore be used either in solid form (s) or in aqueous solution as alkalis (aq), but you can only make very dilute solutions of these alkalis.
· Group 2 oxides are insoluble. They are only found in solid form (s).

· Group 2 carbonates are insoluble. They are only found in solid form (s).

· Ammonia is soluble. It is usually used in aqueous solution as an alkali (aq).
SALTS
When an acid reacts with a base, it loses its H+ ion. The H ion is replaced either with the metal ion from the base or with an ammonium ion. The resulting compound is called a salt.
A salt is the product formed when the H+ ion from an acid is replaced by a metal or ammonium ion.
Salts are usually soluble in water. There are some exceptions but these will be discussed later in the course.
A reaction between an acid and a base to make a salt is called a neutralisation reaction.
There are therefore four different reactions in which a salt can be made from an acid and a base:

Acid + metal hydroxide ( metal salt + water


Eg hydrochloric acid + sodium hydroxide ( sodium chloride + water

Acid + metal oxide ( metal salt + water


Eg nitric acid + calcium oxide ( calcium nitrate + water

Acid + metal carbonate ( metal salt + carbon dioxide + water


Eg sulphuric acid + potassium carbonate ( potassium sulphate + carbon dioxide + water

Acid + ammonia ( ammonium salt

Eg hydrochloric acid + ammonia ( ammonium chloride

Exercise 2 – Classify all the compounds from Exercise 1 as acids, bases or salts:
	ACIDS
	BASES
	SALTS

	
	
	


Exercise 3 – Write balanced symbol equations, with state symbols, for the following reactions:

a) Nitric acid with potassium hydroxide solution

b) Sulphuric acid with sodium hydroxide solution

c) Hydrochloric acid with calcium hydroxide powder

d) Nitric acid with calcium oxide powder

e) Hydrochloric acid with barium oxide powder

f) Sulphuric acid with magnesium oxide powder

g) Nitric acid with calcium carbonate powder

h) Hydrochloric acid with barium carbonate powder

i) Sulphuric acid with sodium carbonate solution
j) Nitric acid with ammonia solution

k) Sulphuric acid with ammonia solution

l) Hydrochloric acid with ammonia solution

OBSERVING NEUTRALISATION REACTIONS

· There is no visible change when an acid reacts with a soluble metal hydroxide or ammonia as all the reactants and products are colourless solutions. You need an indicator to determine that a reaction is taking place.
· When an acid reacts with a solid metal hydroxide or oxide, the solid dissolves in the acid to form a solution.
· When an acid reacts with a solid metal carbonate, the solid dissolves in the acid to form a solution and bubbles/fizzing/effervescence is seen
· When an acid reacts with an aqueous metal carbonate, bubbles/fizzing/effervescence is seen
