Metals 1 property cards

Are solids at room temperature

Have a high melting point

Are shiny when freshly cut

Are mostly tough, strong and can easily be

hammered or bent into shape

Are good conductors of heat and electricity

Mostly have low melting points

Are mostly dull in appearance

Are mostly brittle and crumbly when solid
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Metals 1.1

Melting point data card

	Material
	Melting point oc

	Iron
	1539

	Copper
	1083

	Zinc
	420

	Aluminium
	659

	Oxygen
	-219

	Sulphur
	119

	Perspex
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Metals 1.2

Does the material conduct electricity?

Method

Set up the circuit as shown.











Attach material here 

with crocodile clips

If the bulb lights up then the material conducts electricity. 
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Metals 1.3

Does the material conduct heat?

Method

· Collect a beaker of hot water.

· Place a strip of your material so that only one end is under water.


Material








Hot water


· Leave for a few minutes.

· Hold the other end between your fingers. If it feels hot then the material conducts heat.




Metals 1.3

Does the material conduct heat?

Method

· Collect a beaker of hot water.

· Place a strip of your material so that only one end is under water.


Material








Hot water


· Leave for a few minutes.

Hold the other end between your fingers. If it feels hot then the material conducts heat.











Metals 1.4

Is the material malleable or brittle?

Information: 
A malleable material can be hammered into new shapes.




A brittle material will break if hit with a hammer.

Method:

Safety 
Make sure that you are wearing goggles.

Place a small piece of your material onto a piece of scrap paper. Fold the paper so that your material is enclosed.

Place the paper onto a bench mat and carefully hit with a hammer.

Unfold the paper. If your material has broken then it is brittle. If it has bent or dented then it is malleable.
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Metals 1.5

	F
	E
	D
	C
	B
	A
	Element

	
	
	
	
	
	
	Appearance

	
	
	
	
	
	
	Shiny when cut?

	
	
	
	
	
	
	Melting point oc

	
	
	
	
	
	
	Conducts electricity?

	
	
	
	
	
	
	Conducts heat?

	
	
	
	
	
	
	Brittle or malleable?

	
	
	
	
	
	
	Metal or non-metal?



Metals 11.1

Metals in the rocks

Information

Our technology relies on metals, from the iron and steel in cars to the copper in electrical wires. The surface layers of the earth’s crust contain 70 metals. Some of these metals are quite common, but others are much rarer. Man has used some metals for thousands of years, other metals have only been used in recent times. This is because the metals have been discovered at different points in history. The table below shows the relative abundance of some of these metals and when they were first discovered.

	Metal
	Percentage of earth’s crust
	First discovered
	Metal
	Percentage of earth’s crust
	First discovered



	Aluminium
	7%
	170 years ago
	Calcium
	3%
	190 years ago

	Zinc
	0.007%
	2000 years ago
	Potassium
	2.5%
	190 years ago

	Copper
	0.0045%
	7000 years ago
	Gold
	0.00000014%
	10 000 years ago

	Iron
	4%
	3000 years ago
	Silver
	0.000007%
	

	Sodium
	2.5%
	190 years ago
	Magnesium
	2%
	190 years ago

	Lead
	0.0015%
	6500 years ago
	Tin
	0.0002%
	6000 years ago


Questions

(i) List the metals in order of discovery. Compare this to 

a) Their relative abundance in the earth’s crust

b) Their reactivity

(ii) Name the two most common metals.

(iii) Which are the two rarest metals? Does this explain their high value?

Metals can be found either as compounds such as sulphides or oxides or native as elements.  Rocks that contain lots of a metal compound are called ores.

For example, iron although it is common in the earth’s crust is actually found in the form of an ore called haematite, which contains lots of iron oxide.

Unreactive metals such as gold do not react to form oxides and so are found native. This explains why gold was the first metal to be discovered, as it was quite literally lying around!

You should now understand that the first metals to be discovered were unreactive. The metals that have only recently been discovered tend to be the most reactive.

Making use of metals

For metals to be of use they must be in the form of elements.  This means that the metals need to be extracted from their ores. The method used to extract the metal depends upon how reactive it is.

Unreactive metals such as platinum are found native. They are already elements so do not need to be extracted.

Slightly reactive metals such as mercury are extracted by roasting their ores in air.

Reactive metals such as lead and zinc are extracted by reduction. This is a chemical reaction, which involves taking away oxygen from a compound.

Very reactive metals have been discovered relatively recently. This is because the method of extraction called electrolysis is quite new. It was discovered in 1807 by Sir Humphry Davy and is used to extract Aluminium, sodium and magnesium. The process uses a lot of energy and so it is expensive. It is only used where the other methods would not work.

Questions

(i) List two ways metals are found in the earth’s crust

(ii) What is an ore?

(iii) Why do metals need to be extracted from their ores?

(iv) Name two metals that are found native.

(v) List the three methods used for extraction of metals from their ores.

(vi) Name three metals that would be extracted by reduction

(Hint refer to the reactivity series)

(vii)
Name four metals that are separated by electrolysis. 


Metals 12.1

The extraction of iron from iron oxide

Aim: 
To find out how iron is made from iron ore, using a process that is  called reduction.
Information

Iron is the second most abundant metal in the earth’s crust.  Iron is found mainly as the ore called haematite, which is iron oxide (Fe2O3) mixed with sand.

For the iron to be useful, it must be extracted from the haematite. This happens by removing the oxygen from the iron oxide by reacting it with carbon. This type of chemical reaction is called reduction. 

Iron ore is mixed with limestone and coke to make a mixture called the charge. The charge is heated in a blast furnace. Several reactions take place, eventually producing liquid iron.

Iron Ore = haematite (Fe2O3)

Limestone = Calcium carbonate (CaCO3)


Coke = coal that has been heated. It is almost pure carbon.

Inside the blast furnace

(see Diagram provided)

A blast furnace is like a giant chimney, at least 30 metres tall. It is made of steel and lined with fireproof bricks. The charge is added at the top. Hot air is blasted in at the bottom of the furnace, which heats the charge to white hot.

Inside the furnace, two reactions take place to produce carbon dioxide
1)

Carbon + Oxygen ( Carbon dioxide



C (s) + O2 (g) ( CO2 (g)

2) Calcium carbonate ( Calcium oxide + Carbon dioxide

CaCO3 (s) ( CaO (s) + CO2 (g)

This carbon dioxide reacts with carbon from the coke to produce carbon monoxide.

3)

Carbon dioxide + Carbon ( Carbon monoxide



CO2 (g) + C (s) ( 2CO (g)

Carbon monoxide is an excellent reducing agent. It reacts with the the iron oxide, producing liquid iron.

4)   

Carbon monoxide + Iron oxide ( Iron + Carbon dioxide

3CO (g) + Fe2O3 (s) ( 2Fe (l) + 3CO2 (g)

The liquid iron trickles to the bottom of the furnace, where it is removed. The calcium oxide (from reaction 2) reacts with sand in the iron ore to form calcium silicate or slag.

5) Calcium oxide + Silicon dioxide ( Calcium silicate

CaO (s) + SiO2 (s) ( CaSiO3 (l)

The slag runs down the furnace and floats on the liquid iron.

The slag solidifies and is used mostly for building roads.

The iron is either cast in moulds or taken away whilst still hot, in order to make steel.

Task:

(i) Copy the title and aim into your books.

(ii) Carefully read through the information. Use this to help you to put the sentence cards into the correct order that will produce iron in a blast furnace.

Questions

(a) What is a reducing agent? What is the name of the reducing agent in this process?

(b) What is iron ore? What substances does it contain?

(c) What is the waste gas from this process?

Explain how calcium carbonate helps to purify the metal.


Solid slag is used for roadbuilding.

The charge is heated until it is white hot.
Limestone decomposes to produce more 

carbon dioxide and calcium oxide.

The charge is loaded into the hopper 

at the top of the blast furnace.

Carbon monoxide reacts with iron oxide 

to produce iron and carbon dioxide. 

The carbon dioxide reacts with carbon 

to produce carbon monoxide.

Hot air is forced into the bottom of the blast furnace.

Carbon monoxide is a strong reducing agent 

and so it removes the oxygen from the iron ore.

The liquid iron trickles to the bottom 

of the furnace, where it is removed.

Slag floats on the liquid metal.

Iron ore is mixed with coke and limestone to 

produce a mixture called the charge.

Slag is produced by the reaction of calcium oxide with sand. 

Carbon reacts with oxygen to produce carbon dioxide gas.


Metals 13.1

Electrolysis of molten Lead bromide

Aims:
· To find out what ionic compounds are.

· To find out how electricity can be used to decompose ionic compounds, by a process called electrolysis.

Information: 

Lead bromide is an ionic compound.

Ionic compounds do not conduct electricity when they are solids, but they are good conductors when molten. 

 This is because ionic compounds break up into ions when they are melted. Ions are charged particles and will be attracted to one of the electrodes. Remember electricity is a flow or movement of charge!


Questions:

(i) What are ions?

(ii) What is the name of the negative electrode?

(iii) Why do ionic compounds conduct electricity when molten?

(iv) What is an anode?

Once the ions reach the electrode, they will lose their charge by either gaining or losing electrons.




Metals 14.1 higher

The electrolysis of brine

Aim:


To find out what is produced when sodium chloride solution is electrolysed.

Information: Ionic compounds break up in solution and their ions are free to move around. The solution also will contain ions released from the water, i.e. Hydrogen (H+) and hydroxide (OH-) ions.

What to do:

1. Collect 50cm3 of sodium chloride solution in a 100cm3 beaker.

2. Add a few drops of phenolpthalein indicator to the sodium chloride solution. (Remember: Phenolpthalein indicator goes pink in the presence of an alkali).

3. Set up the circuit below and switch on the current. Do not leave it on for more than 20 seconds, as the gases produced are poisonous.

4. Observe what happens to the colour of the indicator and what happens at the electrodes.

5. Test the gas given off at the anode to see if it is chlorine. Do this by holding damp litmus paper near it. If it bleached, then it is chlorine.




	Observation
	Gas produced

	Cathode
	
	

	Anode
	
	


	Colour of indicator
	pH of solution

	Before
	After
	Before
	After

	Colourless
	
	Neutral
	


Questions:

Answer as full sentences.

1) What are the four ions present in sodium chloride solution?

2) Which two ions are attracted to:


i) the anode?

ii) the cathode?

3) Which of the two ions is liberated at the anode?

How can you tell?

4) Which of the two ions is liberated at the cathode?

How can you tell?

5) Which two ions are left in the beaker?

6) Use your answer to Q5 to help you to explain why the indicator changed colour.

7) Write an equation to show what is happening at the anode.

8) Write an equation to show what is happening at the cathode.

9) Which ion is oxidised?

10) Which ion is reduced?



Metals 14.1

The electrolysis of brine

Aim:


To find out what is produced when sodium chloride solution is electrolysed.

Information: Ionic compounds break up in solution and their ions are free to move around. The solution also will contain ions released from the water, i.e. Hydrogen (H+) and hydroxide (OH-) ions.

What to do:
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9. Observe what happens to the colour of the indicator and what happens at the electrodes.
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	Observation
	Gas produced

	Cathode
	
	

	Anode
	
	


	Colour of indicator
	pH of solution

	Before
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	Before
	After
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Questions:

Answer as full sentences.

A. What are the four ions present in sodium chloride solution?

B. Which two ions are attracted to:


i) the anode?

ii) the cathode?

C. Which of the two ions is liberated at the anode?

How can you tell?

D. Which of the two ions is liberated at the cathode?

How can you tell?

E. Which two ions are left in the beaker?

F. Use your answer to Q5 to help you to explain why the indicator changed colour.

G. Copy the definitions below into your books.


Metals 2.1

Making an alloy

Information:
The properties of any metal can be changed, by mixing other substances with it. The mixtures are called alloys. 

For example pure iron is soft. If carbon is mixed with the iron it becomes harder and stronger. This substance is an alloy of iron called mild steel.

Aim:
To make an alloy called solder, by mixing together tin and lead. Solder is used to join together wires or pipes.

Method:

Safety:
Wear goggles whilst heating.

1. Weigh out 1.4g of tin and place into a test tube.

2. Weigh out 0.6g of lead and add to the test tube.

3. Heat the tube in a Bunsen flame until the metals melt and mix.

4. Pour the mixture into a sand tray and allow it to cool.

5. Place a piece of each metal in the sand tray as shown below.







Solder

Lead





Tin

6. Place the sand tray on a tripod and heat. Make sure that the Bunsen flame is under the centre of the sand tray.

7. Record the order in which the metals melt. You may need to repeat this part of the experiment several times to be sure.

Tasks

A
Copy the Information and aim.

B
Does solder have a high or a low melting point? Explain how this property is useful.

C
Was this experiment accurate? Explain how this experiment might be improved.

Metals 3.1

The combustion of magnesium

Aim: 

To find out what happens when Magnesium combusts.



Combustion is the scientific word used to describe when a substance burns.

Method:


1) Collect a piece of Magnesium ribbon. Clean it with sandpaper so that it is shiny.

2) Coil the Magnesium and place into a crucible.

3) Place the lid on the crucible and weigh on a balance.

4) Record the mass of the crucible, lid and magnesium.

5) Place the crucible on a tripod using a clay-pipe triangle and heat.

6) Using tongs, briefly lift the lid. 

7) Continue with this process until the magnesium no longer glows on lifting the lid.

8) Allow the crucible to cool.

9) Re-weigh the crucible, lid and contents.

10) Record the new mass.

Questions

(i) Why was the magnesium cleaned with sandpaper?

(ii) What happened to the mass of crucible, lid and contents during the experiment? Explain why this happened.

(iii) What did the magnesium look like at the end of the experiment?

(iv) Why was it necessary to lift the crucible lid?

(v) Why was the lid lifted only briefly?

(vi) The magnesium reacted during the experiment. What substance did the magnesium react with?

(vii) What chemical was formed during the experiment?

(viii) Write a word equation for the reaction that has occurred.


Metals 5.1

Finding the reactivity series of six metals

Aim: To use a combination of experiments to identify the order of reactivity of six metals.

Metals to use:
Copper, Zinc, Tin, Sodium, Magnesium and Iron.
Method: 
Experiment 1: Reaction with air

1) Take a piece of each metal and clean it with a piece of sandpaper.

2) Record the appearance of each metal.

3) Hold each metal in a Bunsen flame.

4) Record what you see happening and the appearance of each metal once it has cooled. (Care! Only observe the magnesium through the blue glass provided)

Safety: The reaction of sodium with the air will be demonstrated to you.

Questions:

A. From this experiment can you tell which is the most reactive metal?

B. Which is the second most reactive?

C. Why were the metals cleaned with sandpaper before the experiment?

D. Did any metals undergo a physical rather than a chemical change? Which ones?

E. Which metals reacted? What did these metals react with?

F. Write a word equation for each reaction that took place. You may need to refer to previous  work to help you with this.

Experiment 2 The reaction with water

1) The reaction of sodium with water will be demonstrated to you.

2) Take a sample of each metal.

3) Clean the metal with sandpaper.

4) Record the appearance of each metal before placing in a test tube half filled with water.

5) Observe what happens, but leave this experiment set up in case the reaction is very slow.

6) Record the changes that have occurred to the metals.

7) Repeat the experiment with hot water only with those metals that did not react with cold water.

Questions

A. Many metals corrode. Which metal corrodes by rusting?

B. When sodium reacts with water the products that are formed are hydrogen gas and sodium hydroxide solution. Write the word equation for this reaction.

C. Calcium and potassium react with water in a similar way to sodium. Predict the products for the reactions of these metals with water.  Write the word equation for the reaction of both metals with water.

D. The remaining metals react to form oxides not hydroxides. For example magnesium reacts with water to form magnesium oxide and hydrogen gas. Write the word equation for this reaction.

E. For each metal that reacted with water, write the word equation for the reaction.
Metals 5.2

Finding the reactivity series of six metals (part 2)

Experiment 3 The reaction with acid

1) Take a sample of each metal except sodium.

2) Clean each metal with sandpaper.

3) Place each metal in a test-tube that has been half filled with dilute hydrochloric acid.

Care! Make sure that you wear goggles when using acid.

4) Record what you see happening.

Questions

1. Which metal reacts most quickly?

2. Which metals do not react?

3. What is the gas that is produced during this experiment?

4. How could you test for this gas?

5. When sodium reacts with hydrochloric acid, a salt called sodium chloride along with hydrogen gas is formed. Write the word equation for this reaction.

6. Use this information to predict the word equations for each of the other metals that reacted with acid.

7. Using the information that you have obtained from all 3 experiments, write down the order of reactivity of the six metals.

8. Can you actually complete the series with confidence? Explain your reasoning.

Metals 8.1

Displacement reactions

Aim: To find out about displacement reactions between metals and compounds that contain metals.

What you will need:

2 spotting tiles

OHT pen



Solutions of:
magnesium ribbon

forceps



Magnesium chloride

lead foil







lead nitrate

iron filings







iron(II) sulphate

zinc foil







zinc sulphate

copper foil







copper(II) sulphate

teat-pipettes







silver nitrate

What to do:

1) Arrange the solutions in the spotting tile as shown in the diagram (step 4) below using a teat pipette. Make sure that you label the tile carefully using the OHT pen and that you do not allow any of the solutions to spill into the next dimple.

2) Place a small piece of metal (or a few iron filings) carefully into each type of solution. Use the forceps to do this and make sure that you clean and dry the tips after they have been in each solution.

3) Observe and record what happens in each dimple. Use the results sheet to help you with this.

4) 
Magnesium chloride


Lead nitrate


Iron (II) sulphate


Zinc Sulphate


Copper(II) sulphate


Silver nitrate

What to write:

1) Copy the title and aim into your notes.

2) Describe in your own words what you did.

3) Record your observations in the results table.

4) Put a tick if there was a reaction a cross for no reaction

5) Write down what you have found out from this experiment.

Questions

Finish off these word equations:

1) Magnesium + lead nitrate (
2) Magnesium + iron(II) nitrate (
3) Magnesium + zinc sulphate (
4) Magnesium + copper(II) sulphate (
5) Magnesium + silver nitrate (
6) zinc + lead nitrate (
7) zinc + iron(II) nitrate (
8) zinc + copper(II) sulphate (
9) zinc + silver nitrate (
10) iron + lead nitrate (
11) iron + copper(II) sulphate (
12) iron + silver nitrate (
13) lead + copper(II) sulphate (
14) lead + silver nitrate (
15) copper + silver nitrate (
Use this information and your results to work out the reactivity series of these metals.


Metals 8.2

	Silver nitrate
	Copper(II) sulphate
	Zinc sulphate
	Iron(II) sulphate
	Lead nitrate
	Magnesium chloride
	

	
	
	
	
	
	
	Magnesium

	
	
	
	
	
	
	Lead

	
	
	
	
	
	
	Iron

	
	
	
	
	
	
	Zinc

	
	
	
	
	
	
	Copper


Metals 15.1

Using electrolysis to purify copper

Aim:
To find out how electrolysis is used in industry to purify copper, for use in electrical wiring.

Information:


Pure copper is a very good electrical conductor so it is useful for making wires. Impurities are removed from copper using electrolysis.

Copper(II) sulphate solution contains Copper(II) ions (Cu2+), 

Sulphate ions (SO42-), Hydrogen ions (H+) and Hydroxide ions (OH-).

Method:

1. Collect 50cm3 of copper(II) sulphate solution in a 100cm3 beaker

2. Label the top of the anode and cathode using an OHT pen.

3. Weigh the electrodes and copy the results table into your books.

4. Set up the circuit below and switch on the current.

5. Leave the current on for 15 minutes and record your observations.

6. Dry the electrodes carefully and reweigh them.



	Anode
	Cathode

	Mass before
	Mass after
	Mass before
	Mass after

	
	
	
	


Questions:

1) What is the name of the electrolyte in this experiment?

2) What happened to the mass of the anode?

3) What happened to the mass of the cathode?

4) Which ions move towards the cathode?

5) What happened to the appearance of the cathode? What has caused this?

6) Which electrode would you use a piece of impure copper as, if you wanted to make pure copper?

7) Where would you collect this pure copper?


Metals 16.1 higher

The extraction of Aluminium from bauxite

Aim: 
To find out how Aluminium is extracted from Aluminium ore, called bauxite, by electrolysis.
Information:

Aluminium is the most abundant metal in the earth’s crust. Aluminium is a reactive metal, and will react readily with air or water. For this reason, Aluminium is not found native, but as bauxite, an Aluminium ore. Bauxite is made up of Aluminium oxide and impurities such as sand and iron oxide. These impurities give the ore a reddish/brown colour.

Aluminium is more reactive than carbon, so reduction in a blast furnace will not allow the extraction of Aluminium from Aluminium oxide to occur.

Because Aluminium is so reactive the only method suitable for it’s extraction is electrolysis.


Aluminium is obtained by the following method:

Aluminium ore, bauxite, is mined. The bauxite is then treated to remove impurities to produce Aluminium oxide or alumina. The Aluminium oxide is taken to a plant for electrolysis. For electrolysis to work, the Aluminium oxide needs to be liquid, but it melts at 2045oc, which would be dangerous and expensive. The alumina is instead dissolved in cryolite, which melts at 850 oc. The electrolysis is carried out in massive steel tanks. The tanks are lined with graphite, which acts as the cathode. Huge blocks of graphite hanging in the middle of the tank are used as the anodes. This is shown below:

The Aluminium oxide breaks up into Aluminium ions (Al3+) and oxygen ions when it is dissolved in cryolite.

The positively charged Aluminium ions move towards the negative electrode.

The negatively charged oxygen atoms move towards the positive electrode.

At the cathode, Aluminium gains electrons, becoming Aluminium. The Aluminium falls to the bottom of the tank.

At the anode, oxide ions lose electrons and become molecules of oxygen gas.

The oxygen gas reacts with the graphite of the anode and so the anode is eventually burnt away. This means that the anode will need replacing regularly.

Tasks
: 
Copy the title, aim and diagram.



Use the information to help you to put the sentence cards in the correct order 

Questions:

(i) Why is the cell made of steel?

(ii) Why is the Aluminium oxide dissolved in cryolite?

(iii) What is bauxite?

(iv) Why does the anode need replacing?

(v) Why are Aluminium ions attracted to the cathode?

(vi) Why does electrolysis need to be used to extract Aluminium?

(vii) What is meant by the term native?



Bauxite is mined







Aluminium oxide breaks up in ions

Aluminium ions move towards the cathode



The impurities are removed to 

produce Aluminium oxide

Oxide ions move to the anode

Aluminium oxide is dissolved in cryolite
The Aluminium is extracted by electrolysis

The anode is slowly burnt away

The Aluminium ions gain electrons


The oxide ions lose electrons

At the anode

At the cathode

Oxide ions become oxygen molecules

Aluminium ions become Aluminium atoms

The anode reacts with the oxygen

Metals 18.1

Indicators

Aims: 

· To revise acids and alkalis

· To revise the pH scale

· To learn more about the use of indicators

Information:
Acids turn litmus paper red.

Alkalis turn litmus blue.




The strength of an acid or alkali is measured on the pH scale.

	Very acidic                  Weakly acidic
	Neutral
	Weak alkali                             Strong alkali

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14


Indicators are chemicals that change colour  when the pH is changed

To Do:


Copy the title, aim and information.


Copy the results table as shown below:

	Chemical
	Colour indicator turned
	pH
	Acid, alkali or neutral?

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Method:


1) Add two drops of the chemical to be tested on a spotting tile using a clean pipette.

2) Touch the chemical with a small piece of indicator paper.

3) Record the results for all of the chemicals in the table.

4) Repeat steps 1) to 3), but this time with methyl orange indicator.

5) Repeat steps 1) to 3), but this time with phenolphthalein indicator.

Questions:

1) Which indicator shows a range of colours as the pH changes?

2) Which indicator changes colour between pH 3 to 5 only? 

3) Which indicator changes colour between pH 8 to 10 only?

Metals 21.1

Naming Salts

Aim:
To find out how to name the salts produced by reacting acids.

Information:

· Most salts are made up of: 





a) a positive metal ion


b) a negative non-metal ion







E.g.

· The first part of the name of a salt comes from the metal (or the metal in the compound) that the acid is reacting with.

E.g.


	Reaction
	What the first part of the salts name is

	Magnesium + an acid
	Magnesium

	Sodium hydroxide + an acid
	Sodium

	Copper oxide + an acid
	Copper


· The second part of the name of a salt comes from the acid used.

E.g.


	Hydrochloric acid produces salts ending in
	Chloride

	Sulphuric acid produces salts ending in
	Sulphate

	Nitric acid produces salts ending in
	Nitrate


Task: 
Copy the title, aim and information.

Questions: 
Write down the name of the salt formed when each of the following react together.

1) Magnesium + Hydrochloric acid

2) Copper(II) oxide + sulphuric acid

3) Zinc carbonate + nitric acid

4) Potassium hydroxide + nitric acid

5) Calcium carbonate + hydrochloric acid

6) Sodium hydroxide + sulphuric acid

7) Zinc + hydrochloric acid

8) Sodium carbonate + nitric acid

Metals 22.1

Acids or alkalis?

Aim:
To find out the difference between the oxides of metals and non-metals.


Information:
The oxides or hydroxides of metals dissolve, to produce alkaline solutions.

The oxides of non-metals dissolve, to produce acidic solutions.
Example 1:
Sodium reacts with water to produce sodium hydroxide, an alkaline solution.

Example 2:
Potassium burns in air to produce potassium oxide. This dissolves in water to produce an alkaline solution.

Example 3:
Carbon reacts with oxygen to produce Carbon dioxide. This gas  is slightly soluble in water, and forms an acidic solution.

Example 4:
Sulphur burns to produce the gas sulphur dioxide. This gas dissolves, to produce an acidic solution.

Tasks: 
Copy the title, aim and the information. 

Questions:
1) Calcium reacts with water, producing a cloudy solution that turns litmus blue. Give two things this tells you about calcium.


2) Nitrogen burns to produce a soluble gas.

(a) Write the word equation for this reaction

(b) When the gas dissolves, will the solution be acidic or alkaline?

3) Identify the elements in the table using the information provided:

Choose from this list:  Potassium, Calcium, Carbon, Sulphur.

	Element
	Properties

	A
	Reacts with water to produce an alkaline solution.

	B
	Burns in air, producing a soluble oxide that turns litmus blue.

	C
	Burns in air, producing a gas that dissolves to give an acidic solution

	D
	Burns in air producing a gas which turns limewater cloudy. The gas dissolves to produce an acidic solution
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Br -





Pb2+





Br -





Br -





Pb2+





Pb2+


















































Positive electrode										Negative electrode


(anode)											(cathode)





Lead bromide forms Lead ions (Pb2+) and Bromide ions (Br-) when it is melted. The bromide ions are negatively charged and so are attracted to the positive electrode.  The lead ions are attracted to the negative electrode because they are positively charged.





The lead bromide conducts because each lead ion takes two electrons from the cathode. At the same time two bromide ions each give an electron to the anode. The effect is the same as if two electrons had actually flowed through the liquid. The electrical energy causes the electrolyte, lead bromide to decompose.





We can write the equation for the decomposition of lead bromide as:





Lead bromide ( Lead + Bromine


PbBr2 (l) ( Pb (s) + Br2 (g)





Notice that during the reaction, reduction and oxidation both occur. This type of reaction is called a redox reaction.


Questions:


What is reduction?





Which type of ion is oxidised? Write the equation showing this reaction.





What is a redox reaction?





Molten copper(II) bromide contains copper(II) ions (Cu2+) and Bromide ions     (Br -). When it is electrolysed, a brown gas is formed and copper metal. 


Draw diagrams to show what happens to the ions at each electrode. Use the information above to help you. 


Write down the equation for the reaction that has taken place.





Will copper(II) bromide conduct electricity when it is a solid?

















At the cathode, the lead ions each


Receive two electrons and become	e-


Lead atoms:


Pb2+ + 2e- ( Pb





The lead atoms collect on the 


Electrode, and in time fall to the


bottom of the beaker.


					e-


Note: Lead ions gain electrons.


The lead ions have been reduced.		


					    Cathode








e-	At the anode, the bromide ions each give up an electron to become bromine atoms. These pair together as molecules:


2Br- ( Br2 + 2e-


The bromine bubbles off as a gas.


e-	


e-	Note: Bromine ions are oxidised, since they lose electrons.


Anode





Pb2+





Br -





Br -
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Tasks:


Copy the title, aim and diagram.


In your own words describe what you did


Copy and complete the results tables overleaf





Carbon electrodes





Sodium chloride solution


+ Phenolpthalein





6V





A
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Glossary:


Anode = Positive electrode				Cathode = Negative electrode


Ions = Charged atoms					Anions = negatively charged ions


Cations = positively charged ions	Electrolyte = A molten compound,


or a solution of a compound that decomposes when it conducts electricity.
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Tasks:


Copy the title, aim and diagram.


In your own words describe what you did


Copy and complete the results tables overleaf





Carbon electrodes





Sodium chloride solution


+ Phenolpthalein





6V





A
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Glossary:


Anode = Positive electrode				Cathode = Negative electrode


Ions = Charged atoms					Anions = negatively charged ions


Cations = positively charged ions	Electrolyte = A molten compound,


or a solution of a compound that decomposes when it conducts electricity.
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Magnesium      Lead	  Iron	      Zinc	       Copper





Remember: A metal higher in the reactivity series will react with a compound containing a metal lower in the series. The less reactive metal will be displaced.
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6V





Tasks:


Copy the title, aim, information and diagram into your books.


In your own words, describe what you did.


Copy and complete the results table overleaf.





Copper electrodes





Copper sulphate solution





A





Glossary





Anode = positive electrode		Cathode = Negative electrode





Anions = negatively charged ions	Cations = positively charged ions





Electrolyte = a solution or liquid that


decomposes when electricity is passed through it 
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Remember:


Electrolysis is the breaking down of a compound that contains ions, into elements by using an electrical current.





Ions are atoms or groups of atoms that have an electrical charge.





Molten Aluminium





Ore dissolved in molten cryolite 





Steel cell





Molten


Aluminium out





Graphite cathode


(lining of cell)





Graphite anodes





+  +


+  +





+  + +  +
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Chloride





Aluminium
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