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 NATIONAL 4 AND NATIONAL 5 CHEMISTRY
Unit 1: Chemical Changes and Structure
Topic 8
REACTIONS OF ACIDS
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	Name  ____________________________  Class _____


	Unit 1:  Chemical Changes and Structure

	Topic 8: Reactions Of Acids


	LEVEL
N4  N5
	AFTER COMPLETING THIS TOPIC YOU SHOULD BE ABLE TO:
	NOTES
(Page)
	How well I have understood  (()

	
	
	
	(
	(
	(

	N4
	State that neutralisation is the reaction of acids with neutralisers
	5 – 9
	
	
	

	N4
	State that neutralisation moves the pH of an acid toward 7.
	5 – 9
	
	
	

	N4
	Name the products formed in the reaction with dilute hydrochloric, nitric or sulphuric acid and:

· a reactive metal

· a metal carbonate

· metal oxide
· metal hydroxide (alkali)
	3 – 4
5 – 6
7 – 9
	
	
	

	N4
	Carry out the neutralisation of an acid by carrying out a titration.
	12 - 17
	
	
	

	N4
	Select appropriate chemicals and procedure to prepare a specific salt.
	10 - 17
	
	
	

	N4
	Define precipitation as a reaction of two solutions to form an insoluble product called a precipitate.
	21 - 23
	
	
	

	N4
	State insoluble salts can be formed by precipitation.
	21
	
	
	

	N5
	Define a base as a substance, which neutralises an acid.
	24
	
	
	

	N5
	State that bases are metal carbonates, metal oxides or metal hydroxides.
	24
	
	
	

	N5
	State that bases which dissolve in water form alkalis.
	25
	
	
	

	N5
	Spectator ions can be identified in neutralisation and precipitation reactions and the equations can be rewritten omitting these ions.
	18 - 22
	
	
	

	N5
	Define a salt as a compound in which the hydrogen ions of an acid have been replaced by metal ions (or ammonium ions).
	4, 25
	
	
	

	N5
	State in the reaction of an acid with an alkali the hydrogen ions and hydroxide ions form water.
	19
	
	
	

	N5
	State in the reaction of an acid with a metal oxide the hydrogen ions and the oxide ions form water.
	20
	
	
	

	N5
	State in the reaction of an acid with a metal carbonate the hydrogen ions and carbonate ions form water and carbon dioxide.
	19
	
	
	

	N5
	State in the reaction of an acid with a reactive metal, hydrogen ions form hydrogen molecules.
	18
	
	
	

	N5
	Calculate the concentration of acids/alkalis from the results of volumetric titrations.
(Notes covering volumetric calculation are in the Chemical Formulae & Reaction Quantities Notes page 30 – 32.)
	12 – 17
	
	
	


	N4
	METALS & ACIDS
	N4


Many metals react with acids.  What are the products of the reaction when a metal reacts with an acid? 

METAL + ACID  ( ?

Magnesium, zinc and copper were placed in hydrochloric acid and sulfuric acid.
[image: image12.emf]







RESULTS
Mg and Zn react  producing bubbles of hydrogen.

Hydrogen burns with a pop.

Cu does not react with the hydrochloric acid and sulfuric acid.

CONCLUSION
Hydrochloric acid and sulfuric acid react in a similar way with metals.
SALTS
When a metal reacts with an acid a compound called a SALT is produced.
When magnesium reacts with sulfuric acid the following reaction occurs.

	magnesium
	+
	sulfuric acid
(hydrogen sulphate)
	[image: image13.png]



	magnesium sulphate
	+
	hydrogen

	
	
	
	
	
	
	

	Mg
	+
	H2SO4
	[image: image14.emf]








	MgSO4
	+
	H2

	
	
	
	
	
	
	

	reactive metal
	+
	acid
	[image: image15.emf]








	salt
	+
	hydrogen


	The magnesium replaces the hydrogen ions in the sulfuric acid to produce magnesium sulfate (a salt).  The hydrogen ions are converted to hydrogen molecules.


	DICTIONARY  -  SALT
A salt is produced when the hydrogen ion in an acid is replaced with a metal ion.

The name of a salt comes from the metal and the acid.


	ACID
	CHEMICAL NAME
	FORMULA
	SALT

	hydrochloric
	hydrogen chloride solution
	HCl(aq)
	chloride

	nitric
	hydrogen nitrate solution
	HNO3(aq)
	nitrate

	sulfuric
	hydrogen sulfate solution
	H2SO4(aq)
	sulfate

	phosphoric
	hydrogen phosphate solution
	H3PO4(aq)
	phosphate


GENERAL EQUATION
	reactive metal
	+
	acid
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	salt
	+
	hydrogen


	zinc
	+
	hydrochloric acid
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	zinc chloride
	+
	hydrogen

	
	
	
	
	
	
	

	Zn
	+
	2 HCl
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	ZnCl2
	+
	H2


Salts containing copper cannot be made by reacting copper with an acid, as copper does not react with acid.
Metals with low reactivity do not react with dilute acids.  Examples of these metals are:

	Cu
copper
	
	Ag
silver
	
	Au
gold
	
	Pt
platinum
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	To practise writing equations for metal carbonates reacting with an acid, do the METAL + ACIDS examples on page 2 of the Practice Examples Booklet.


	N4
	CARBONATES & ACIDS
	N4
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CALCIUM CARBONATE (CaCO3)
Calcium carbonate comes in three natural forms: chalk, limestone and marble.
All carbonates react with acids.  What are the products of the reaction when a carbonate reacts with an acid? 
CARBONATE + ACID  ( ?
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RESULTS
The marble reacts producing a gas, which turns the limewater cloudy.
The gas is carbon dioxide.
	The products of the reaction are:
calcium chloride (a salt)
water
carbon dioxide


	calcium carbonate
(marble)
	+
	hydrochloric acid
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	calcium chloride
	+
	water
	+
	carbon dioxide

	
	
	
	
	
	
	
	
	

	CaCO3
	+
	2 HCl
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	CaCl2
	+
	H2O
	+
	CO2


During the reaction the hydrogen ions of the acid are changed to water.

After the reaction is finished the acid is NEUTRALISED as the hydrogen ions are no longer present.
All carbonates react with acids to produce 
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	salt
	+
	water
	+
	carbon dioxide


GENERAL EQUATION
	metal carbonate
	+
	acid
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	salt
	+
	water
	+
	carbon dioxide
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Chalk (calcium carbonate) reacts with nitric acid producing calcium nitrate, water and carbon dioxide.

	calcium carbonate
(chalk)
	+
	nitric acid
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	calcium nitrate
	+
	water
	+
	carbon dioxide

	
	
	
	
	
	
	
	
	

	CaCO3
	+
	2 HNO3
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	Ca(NO3)​2
	+
	H2O
	+
	CO2
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	To practise writing equations for metal carbonates reacting with an acid, do the CARBONATES + ACIDS examples on page 3 of the Practice Examples Booklet.


	N4
	OXIDES, HYDROXIDES & ACIDS
	N4
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When a soluble metal oxide dissolves in water a solution of a METAL HYDROXIDE forms.
Since metal hydroxides are formed from metal oxides both compounds should produce similar reactions with acids.
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METAL OXIDES
[image: image30.emf]








RESULTS
The solution gradually turned blue.
The pH was checked and was found to be 7, neutral.
	The products of the reaction are:
copper(II) sulfate (a salt)
water


	copper(II) oxide
	+
	sulfuric acid
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	copper(II) sulfate
	+
	water

	
	
	
	
	
	
	

	CuO
	+
	H2SO4
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	CuSO4
	+
	H2O


During the reaction the hydrogen ions of the acid are changed to water.
After the reaction is finished the acid is NEUTRALISED as the hydrogen ions are no longer present.

All metal oxides react with acids to produce 
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	salt
	+
	water


	Most metal oxides are insoluble in water.  Adding excess metal oxide ensures all the acid is neutralised and the unreacted metal oxide can be removed by filtration.


	Care is required when using a metal oxide containing a group I or II metal to neutralise an acid.  These oxides are soluble in water and produce alkalis.  If too much metal oxide is used, the excess will dissolve in the neutral solution producing an alkali.


METAL HYDROXIDES

Soluble metal hydroxides are ALKALIS.  Sodium hydroxide is an alkali.
[image: image34.emf]







Hydrochloric acid was added a drop at a time to sodium hydroxide.  The solution was stirred.
RESULTS

Initially colour of the indicator remained purple, then the colour changed rapidly to green.

On further addition of acid the solution turned red.

When the indicator turned green, the hydrochloric acid had NEUTRALISED the sodium hydroxide.

	The products of the reaction are :
sodium chloride (a salt)
water


	sodium hydroxide
(ALKALI)
	+
	hydrochloric acid
	[image: image35.emf]








	sodium chloride
	+
	water

	
	
	
	
	
	
	

	NaOH
	+
	HCl
	[image: image36.emf]








	NaCl
	+
	H2O


During the reaction the hydrogen ions of the acid are changed to water.

After the reaction is finished the acid is NEUTRALISED as the hydrogen ions are no longer present.
All hydroxides (alkalis) react with acids to produce 
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	salt
	+
	water


When the indicator turned green, the hydrochloric acid had NEUTRALISED the sodium hydroxide.

GENERAL EQUATION
	metal oxide
	+
	acid
	
	salt
	+
	water


	magnesium oxide
	+
	hydrochloric acid
	
	magnesium chloride
	+
	water

	
	
	
	
	
	
	

	MgO
	+
	2HCl
	
	MgCl2
	+
	H2O


	metal hydroxide (ALKALI)
	+
	acid
	
	salt
	+
	water


	potassium hydroxide
	+
	nitric acid
	
	potassium nitrate
	+
	water

	
	
	
	
	
	
	

	KOH
	+
	HNO3
	
	KNO3
	+
	H2O
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	To practise writing equations for metal carbonates reacting with an acid, do the OXIDES, HYDROXIDES + ACIDS examples on page 4 of the Practice Examples Booklet.


	N4
	MAKING SALTS
	N4


SALT SUMMARY
When an acid reacts, the hydrogen ion (H+) in the acid is replaced with another positive ion, usually a metal ion.  This produces a SALT.

The four reactions of acids:
	reactive metal
	+
	acid
	
	salt
	+
	hydrogen
	


	metal carbonate
	+
	acid
	
	salt
	+
	water
	+
	carbon dioxide


	metal
oxide
	+
	acid
	
	salt
	+
	water
	
	


	metal hydroxide
(ALKALI)
	+
	acid
	
	salt
	+
	water
	
	


Looking at the four reactions we can see what happens to the hydrogen ions (H+) in the acid.
When a reactive metal reacts with an acid the hydrogen ions (H+) are changed into hydrogen molecules (H2).
	reactive metal
	+
	acid
	
	salt
	+
	hydrogen
	


In the reactions between an acid and:
a metal carbonate; a metal oxide; a metal hydroxide (alkali).

	metal carbonate
	+
	acid
	
	salt
	+
	water
	+
	carbon dioxide


	metal
oxide
	+
	acid
	
	salt
	+
	water
	
	


	metal hydroxide
(ALKALI)
	+
	acid
	
	salt
	+
	water
	
	



These reactions show that the hydrogen ions (H+) in an acid are changed into water molecules (H2O).
MAKING A SALT
The salt made in each acid reaction is produced when the positive hydrogen ions (H+) of the acid are replaced with positive metal (M+) ions.
	
	
	SALTS

	
	
	
	
	

	
	
	magnesium
sulfate
	
	copper(II)
sulfate


Making a salt neutralises the acid.  The chemical used to react with the acid is called a NEUTRALISER. 

MAKING SOLUBLE SALTS
The simplest method for making a soluble salt is to use an INSOLUBLE carbonate, metal oxide or metal hydroxide.

	Reacting a metal to produce a salt has two problems:

· some metals do not react with acids e.g. copper, silver or gold.

· some metals are extremely reactive and the reaction would be dangerous.


Using an insoluble carbonate is the easiest method as the reaction stops fizzing when all the acid has been neutralised.

Excess carbonate can be added and the unreacted carbonate can be removed from the solution of the salt by filtering.
The solution of the salt can be left to evaporate to produce crystals of the salt. 
	N4
	MAKING SALTS – BY TITRATION
	N4


MEASURING VOLUMES

Salts can be made by reacting acids with solutions containing a metal hydroxide (an alkali) or a metal carbonate.

Reactions involving solutions requires accurate measurement of volumes to ensure all the acid is reacted.

A TITRATION is an experimental technique, which involves accurate measurement of volumes of liquid.




PIPETTE
The type of pipette used in a titration is a called a VOLUMETRIC PIPETTE.
A volumetric pipette is manufactured to measure a specific volume.
There are a variety of sizes of volumetric pipettes.
(e.g. 10 cm3, 20 cm3 , 25 cm3 are commonly used sizes of pipette.)

The liquid is sucked into the pipette using a pipette filler.


BURETTE
A burette is designed to measure different volumes of liquid.
A burette accurately measures the volume of a chemical, which is added to another chemical during a reaction.
The burette scale starts at 0.0 cm3 at the top of the scale and 50.0 cm3 at the bottom.
The scale is marked out in 0.1 cm3 divisions.
Read a burette scale from top down.
READING A BURETTE SCALE




CARRYING OUT A TITRATION

PREPARING THE BURETTE

Place an empty 250 cm3 under the burette.
Fill the burette to above the 0 cm3 mark with hydrochloric acid.
Remove the funnel.
Adjust the level of the acid to the 0 cm3 or just onto the scale.
Read the scale at eye level.
USING THE PIPETTE

Using a pipette filler fill the pipette with sodium hydroxide solution to above the mark.
Remove the pipette from the beaker and adjust the level of the liquid onto the mark. 


Empty the pipette into a conical flask.
Add 5 drops of indicator to the sodium hydroxide in the flask.



CARRYING OUT A TITRATION
Place the flask containing the sodium hydroxide and indicator a white tile (or piece of paper) on the base of the stand.
	Burette
	TITRATION

	
	1
	2
	3
	4

	Reading at end (cm3)
	
	
	
	

	Reading at start (cm3)
	
	
	
	

	Volume of hydrochloric acid added (cm3)
	
	
	
	


Draw the following table to record the results. 
Record the start reading of the burette in the results table in the titration 1 column.

Carefully run the hydrochloric acid from burette into the flask.  Swirl the flask to ensure it is mixed well.
When the indicator changes colour to show the sodium hydroxide has been neutralised. Stop adding acid.  This is called the END POINT of the titration.
Read the burette scale and record the reading in the table.  This reading will be the start reading of the next titration.

Calculate the volume of acid added.
The first titration is normally inaccurate and is called the ROUGH TITRATION.
Wash out the flask and pipette more sodium hydroxide into the flask and add indicator.
Carry out another titration being careful to add the hydrochloric acid a drop at a time as the END POINT is approached.

Repeat the titration until two volumes of acid differ by a maximum of 0.2 cm3.

ENDING A TITRATION
When two titrations differ by a maximum of 0.2 cm3, the titration can be ended.
A 4th titration is not required.
Calculate the average volume of hydrochloric acid used from the accurate results.

	SPECIMEN RESULTS
Burette
	TITRATION

	
	1
	2
	3
	4

	Reading at end (cm3)
	11.2
	21.6
	31.8
	

	Reading at start (cm3)
	0.0
	11.2
	21.6
	

	Volume of hydrochloric acid added (cm3)
	11.2
	10.4
	10.2
	


	Average volume of hydrochloric acid used
	=
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10.4 + 10.2
2










10.4 + 10.2

2


	=
	10.3 cm3


PREPARING SODIUM CHLORIDE (NaCl)
Sodium chloride is the salt produced when sodium hydroxide reacts with hydrochloric acid.
A titration can be used to carry out the reaction between the sodium hydroxide and hydrochloric acid.
Evaporating the solution of sodium chloride produced by the reaction will leave the crystals.  Unfortunately the crystals will be coloured by the indicator.
Repeating the titration without indicator and adding the required volume of hydrochloric acid ensures the crystals of sodium chloride will not be coloured.


PREPARING POTASSIUM NITRATE (KNO3)
Potassium nitrate is a salt which is used as a fertiliser.  It can be made by reacting potassium carbonate solution with nitric acid.

A titration can be used to carry out the reaction between the potassium carbonate solution and nitric acid.


	N5
	IONS & ACID REACTIONS
	N5


Looking at the ions in an acid reaction can give a better understanding of the chemistry of acids.

METALS AND ACIDS
	magnesium
	+
	sulfuric acid
	
	magnesium sulfate
	+
	hydrogen

	
	
	
	
	
	
	

	Mg(s)
	+
	H2SO4(aq)
	
	MgSO4(aq)
	+
	H2(g)


Ionic equation
	Mg(s)
	+
	2H+(aq)  +
SO42- (aq)
	
	Mg2+(aq)  +  SO42-(aq)
	+
	H2(g)


The sulphate ion, SO42- (aq), has not been changed in the reaction.

Ions, which are not changed during a reaction, are called SPECTATOR IONS.
	DICTIONARY  -  SPECTATOR IONS
Ions, which do not take part in a reaction, are called SPECTATOR IONS.  These ions can be removed from the ionic equation to show the ions, which are being changed during the reaction.


The sulphate ion, SO42- (aq), is the spectator ion in the reaction.  It can be removed from the equation.
	Mg(s)
	+
	2H+(aq)  +
SO42- (aq)
	
	Mg2+(aq)  +  SO42-(aq)
	+
	H2(g)



	Mg(s)
	+
	2H+(aq)
	
	Mg2+(aq)
	+
	H2(g)


CONCLUSION
Reactive metals react with the hydrogen ions in an acid to form a metal ion and hydrogen molecules.
METAL CARBONATES AND ACIDS
	calcium carbonate
	+
	hydrochloric acid
	
	calcium chloride
	+
	water
	+
	carbon dioxide

	
	
	
	
	
	
	
	
	

	CaCO3(s)
	+
	2 HCl(aq)
	
	CaCl2(aq)
	+
	H2O(l)
	+
	CO2(g)


Ionic equation


	Ca2+  CO32-(s)
	+
	2 H+(aq)  +
2 Cl-(aq)
	
	Ca2+(aq)  +
2 Cl- (aq)
	+
	H2O(l)
	+
	CO2(g)



	CO32-(s)
	+
	2 H+(aq)
	
	
	
	H2O(l)
	+
	CO2(g)


CONCLUSION
The carbonate ion reacts with the hydrogen ions in an acid to form a water and carbon dioxide molecules.
METAL HYDROXIDES (alkali) AND ACID
	sodium hydroxide
(ALKALI)
	+
	hydrochloric
acid
	
	sodium chloride
	+
	water

	
	
	
	
	
	
	

	NaOH(aq)
	+
	HCl(aq)
	
	NaCl(aq)
	+
	H2O(g)


Ionic equation


	Na+(aq)  + OH-(aq)
	+
	H+(aq)  + Cl-(aq)
	
	Na+(aq)  +
Cl-(aq)
	+
	H2O(l)



	OH-(aq)
	+
	H+(aq)  
	
	
	
	H2O(l)


CONCLUSION
The hydroxide ion from an alkali reacts with the hydrogen ion in an acid to form a water molecule.

METAL OXIDE AND ACID
	copper(II) oxide
	+
	sulfuric
acid
	
	copper(II) sulfate
	+
	water

	
	
	
	
	
	
	

	CuO(s)
	+
	H2SO4(aq)
	
	CuSO4(aq)
	+
	H2O(g)


Ionic equation


	Cu2+ O2-(s)
	+
	2 H+(aq)  + SO42-(aq)
	
	Cu2+(aq)  +
SO42-aq)
	+
	H2O(l)



	O2-(aq)
	+
	2 H+(aq) 
	
	
	
	H2O(l)


CONCLUSION
Oxide ion from a metal oxide reacts with the hydrogen ions in an acid to form a water molecule.

IONS & ACID REACTIONS SUMMARY
When an acid reacts, the hydrogen ion (H+) reacts and changes as follows:


	reactive metal
	+
	hydrogen ion
	
	metal ion
	+
	hydrogen

	
	
	
	
	
	
	

	M(s)
	+
	2 H+(aq)
	
	Mn+(aq)
	+
	H2(g)


	carbonate ion
	+
	hydrogen ion
	
	water
	+
	carbon dioxide

	
	
	
	
	
	
	

	CO32-(s)
	+
	2 H+(aq)
	
	H2O(l)
	+
	CO2(g)


	hydroxide ion
	+
	hydrogen ion
	
	water
	
	

	
	
	
	
	
	
	

	OH-(s)
	+
	H+(aq)
	
	H2O(l)
	
	


	oxide ion
	+
	hydrogen ion
	
	water
	
	

	
	
	
	
	
	
	

	O2-(s)
	+
	2 H+(aq)
	
	H2O(l)
	
	


	N4
	PRECIPITATION
	N5


Soluble salts are made by following acid reactions: 

	reactive metal
	+
	acid
	
	salt
	+
	hydrogen
	


	metal carbonate
	+
	acid
	
	salt
	+
	water
	+
	carbon dioxide


	metal
oxide
	+
	acid
	
	salt
	+
	water
	
	


	metal hydroxide
(ALKALI)
	+
	acid
	
	salt
	+
	water
	
	



To make an INSOLUBLE SALT a PRECIPITATION reaction is used.
Copper(II) carbonate is insoluble,  it can be made using a precipitation reaction. 

MAKING COPPER(II) CARBONATE
To make copper(II) carbonate requires a SOLUBLE copper compound and a SOLUBLE carbonate.  Each compound is dissolved in water to form solutions.


	copper(II) sulfate
(solution)
	+
	sodium carbonate
(solution)
	
	copper(II) carbonate
(solid)
	+
	sodium sulphate
(solution)


	
	
	
	
	
	
	

	CuSO4(aq)
	+
	Na2CO3(aq)
	
	CuCO3(s)
	+
	Na2SO4(aq)


A precipitation reaction can be recognised as the reactants are solutions and one of the products is a solid.


Ionic equation


	Cu2+(aq)  +  SO42-(aq)
	+
	2 Na+(aq) + CO32-(aq)
	
	Cu2+CO32-(s)
	+
	2 Na+(aq)  + SO42-(aq)


	Cu2+(aq)  
	+
	CO32-(aq)
	
	Cu2+CO32-(s)
	
	


	The spectator ions in a precipitation reaction remain floating in the solution.


WILL THEY FORM A PRECIPITATE?
To decide if mixing two solutions will produce a precipitate requires the use of the solubility table in the data booklet.
	Remember on mixing solutions, the positive ions from one solution, meet the negative ions of the other solution.


EXAMPLE : Mixing lead(II) nitrate and potassium iodide solutions.

	lead(II)
	Pb2+(aq)
	
	K+(aq)
	potassium

	nitrate
	NO3-(aq)
	
	I-(aq)
	iodide

	
	
	

	K+(aq)   +  NO3-(aq)
	
	Pb2+( I-)2(s)

	Potassium nitrate is soluble.
	
	Lead(II) iodide is insoluble.

	These ions are spectator ions.
	
	A precipitate forms.

	Mixing lead(II) nitrate and potassium iodide solutions produces a precipitate of  lead(II) iodide.


EXAMPLE : Mixing sodium chloride and ammonium sulfate solutions.

	sodium
	Na+(aq)
	
	NH4+(aq)
	ammonium

	chloride
	Cl-(aq)
	
	SO42-(aq)
	sulfate

	
	
	

	NH4+(aq)   +  Cl-(aq)
	
	2 Na+(aq) + SO42-(aq)

	Ammonium chloride is soluble.
	
	Sodium sulfate is soluble.

	These ions remain in solution.
	
	These ions remain in solution.

	Mixing sodium chloride and ammonium sulfate solutions does not produce a precipitate.


	[image: image7.png]



	To practise predicting if a precipitation reaction occurs and identifying the spectator ions in a precipitation reaction, do the PRECIPITATION & SPECTATOR IONS examples on page 6 of the Practice Examples Booklet.


	N5
	BASES
	N5


	DICTIONARY  -  BASE
In chemistry a BASE is a substance, which reacts with an ACID to produce a SALT and WATER.


The following reactions of acids all produce a SALT and WATER.


	metal carbonate
	+
	acid
	
	salt
	+
	water
	+
	carbon dioxide


	metal
oxide
	+
	acid
	
	salt
	+
	water
	
	


	metal hydroxide
(ALKALI)
	+
	acid
	
	salt
	+
	water
	
	



This means METAL CARBONATES, METAL OXIDES and METAL HYDROXIDES (ALKALIS) are BASES.
TESTING BASES
The solubility and pH of a number of bases were tested.
	BASE
	FORMULA
	SOLUBILITY
(soluble / insoluble)
	pH
(acidic / alkaline / neutral)

	calcium oxide
	CaO
	soluble
	alkaline

	sodium carbonate
	Na2CO3
	soluble
	alkaline

	aluminium oxide
	Al2O3
	insoluble
	neutral

	calcium carbonate
	CaCO3
	insoluble
	neutral

	magnesium oxide
	MgO
	soluble
	alkaline


CONCLUSION
Soluble bases produce alkaline solutions. Insoluble bases do not affect the pH of water.
	N5
	AMMONIUM SALTS
	N5


A salt forms when the hydrogen ion (H+) in an acid is replaced with another positive ion. This is commonly a metal ion.
	HYDROCHLORIC ACID
	
	SODIUM CHLORIDE

	H+(aq)
	+
	Cl-(aq)
	
	Na+(aq)
	+
	Cl-(aq)

	
	
	H+ is replaced with Na+.
	SALT





	amonium carbonate
	+
	nitric acid
	
	ammonium nitrate
	+
	water
	+
	carbon dioxide

	
	
	
	
	
	
	
	
	

	(NH4)2CO3
	+
	2 HNO3
	
	2 NH4NO3
	+
	H2O
	+
	CO2


	ammonium hydroxide
	+
	hydrochloric acid
	
	ammonium chloride
	+
	water
	
	

	
	
	
	
	
	
	
	
	

	NH4OH
	+
	HCl
	
	NH4Cl
	+
	H2O
	
	


	ammonia
	+
	sulfuric acid
	
	ammonium sulfate
	
	
	

	
	
	
	
	
	
	
	

	NH3
	+
	H2SO4
	
	NH4 SO4
	
	
	


	Reacting ammonia with an acid produces ammonium salts and no other product. 




















hydrochloric or sulfuric  acid





Mg, Zn or Cu





marble





limestone





chalk











































































































water





gas?





HCl(aq)





marble





















































Solutions containing a metal hydroxide are ALKALIS.





HEAT





(Placed in boiling water)





sulfuric acid





copper(II) oxide�(black)



































sodium hydroxide (alkali) + universal indicator





hydrochloric acid





They each make water (H2O) as a product.








sulfuric acid





H+





H+





SO42-





Mg2+SO42-





Cu2+SO42-





PIPETTE





BURETTE





To measure the volumes two pieces of equipment are used. 








The reading on the burette scale is:








42.3 cm3








hydrochloric acid








sodium hydroxide solution








sodium hydroxide solution +  5 drops of indicator








sodium hydroxide solution +  5 drops of indicator








The water from the sodium chloride solution can be evaporated.








The water from the potassium nitrate solution can be evaporated.








Remove spectator ion.





Remove spectator ion.





Remove spectator ion.





Remove spectator ion.





soluble salts





sodium carbonate solution








copper(II) sulfate solution








2 Na+(aq)   +   CO32-(aq)








Cu2+(aq)   +   SO42-(aq)








Cu2+(aq)   +   SO42-(aq)








2 Na+(aq)   +   CO32-(aq)








Cu2+CO32-(s)








precipitate








The sodium ion, Na+, and the sulfate ion, SO42-, remain in solution as sodium sulfate is soluble











When the copper(II) ion, Cu2+, meets the carbonate ion, CO32-, they stick together to produce solid copper(II) carbonate.





This is the precipitate.








N5





CHEMISTRY





Remove spectator ion.





The reactions all produce a SALT and WATER.





NH4+





Another positive ion, which can form salts, is the ammonium ion.











H

















H+





N











H











H





ammonium ion





Ammonium salts are made when:


ammonium carbonate


ammonium hydroxide


and ammonia gas





react with acids.
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