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Smithycroft Secondary School

National 4 Chemistry 


Unit 3 - Chemistry in Society
	Name
	


Lesson 1 – Materials
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I can state that materials are substances and include metals, ceramics and plastics
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I know that the chemical and physical properties of materials are linked to their uses
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It’s hard to imagine life without mobile gadgets such as iphones, ipads and MP3 players.  Yet 20 years ago these handy gadgets, such as the mobile phone were three times bigger and cost five times as much.  
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potassium manganate (VIl)
magnesium, copper, aluminium, zinc
apparatus shown in the diagram

1. make sure the test-tube is clean
and dry.

2. Add 3 spatulas of potassium
manganate (VI to the test-tube.

3. Set up the apparatus as shown
opposite.

4. Heat the metal for 1-2 minutes.

5. Now heat the potassium
manganate (VI

6. Reheat the metal.

7. Repeat for the other metals, using
a clean test-tube each time.

Potassium
manganate (VI|



Advances in modern materials (& chemistry) have allowed us to develop these gadgets.

Can you identify the types of materials used?
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Use the laminated cards to match the material to the iphone part.  Complete the table below.

Take out your mobile phone and other ‘gadgets’ and add any other materials you can identify.  

	Plastics
	Metals
	Other Materials including ceramics

	
	
	

	
	
	

	
	
	

	
	
	


Complete the conclusion below:

All / some materials are substances and include


,  

,  &


.

Lesson 1 Continued– Materials
Material properties

Choose 3 of the materials in the iphone table below and write the important properties that the material has and describe their use in the iphone.

	Material
	Properties
	Use

	
	
	

	
	
	

	
	
	


The chemical & physical properties of materials are linked to their uses.

iTouch Screen material – How does it work?

The material used in an iphone has very unique chemical and physical properties that are linked to their use.
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It is called a quantum tunnelling composite (a composite is made from two or more different materials layered together). 

The conducting particles never touch until someone presses the screen.  The material is then squashed and the particles are forced closer together.
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This ‘squashing’ causes particles to carry a current which can then be used as a ‘switch.’ 

Lesson 2 – Metals
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I can carry out an investigation into the selection of a metal based on it’s properties
How do the properties of metals relate to their uses?

The choice of which metal to use for a purpose depends on its properties. 

 Pupil Experiment:  Can you select the right material for the job?

Aim:  A cable company wants to make cable cars that can carry 4 people to the top of Ben Nevis.  You have a choice of metals – copper, iron or aluminium.

Write a list of important factors.

Which one do you think will be the best and why?

As part of your assessment for this unit you must carry out and write up your investigation into the best type of metal to be used. Remember to make it a fair experiment.

Can you match up the use to the important property and use to the metal?  

Use a different coloured pencil in your matching exercise for each metal

	Property
	Use
	Metal

	Good thermal conductivity
	Aircraft
	Copper

	Shiny material, does not react
	thermometer
	Iron

	Light weight material which can be shaped (malleable)
	Buildings
	silver

	Very Strong
	Hot Water pipes
	Aluminium

	Liquid metal
	Jewellery
	Mercury


Lesson 3 – Metals and Oxygen
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I can place metals in order of reactivity when they react with oxygen

I can state the products formed when a metal reacts with oxygen

What happens when metals react with oxygen?

Most metals react with oxygen.  The word equation would be:

 SHAPE  \* MERGEFORMAT 



Pupil Experiment

Aim:  To carry out reactions with metals and oxygen and place them in order of reactivity.

Method: 
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Now place the metals in order starting with the most reactive.

__________Most Reactive

__________

__________

 __________Least Reactive


Lesson 3 Continued– Metals and Oxygen

Complete the following questions:

1.
Why was the potassium permanganate used?

2.
How did you know a chemical reaction had taken place?

3.
Complete the following word and symbol equations:
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(i)
Magnesium
  +
Oxygen

Magnesium Oxide
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___

+
    O2(g)


______


(ii)
_________
+
Oxygen

Copper Oxide
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  Cu(s)

+
    O2(g)


______
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(iii)
Aluminium
+
Oxygen

__________
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   ____

+ ___

______


(iv)
_________
+
______
___________



   _____

+
    O2(g)
   ZnO(s)
Lesson 4 – Metals and Water

I can place metals in order of reactivity when they react with water

I can state the products formed when a metal reacts with water

I can state the test for hydrogen gas
What happens when metals react with water?

Some metals react with water.  You may already know that when iron gets wet it will ________.

Pupil Experiment – Metals and Water
Aim:  To carry out reactions with metals and water and place them in order of reactivity.

Method: 

[image: image2.png]You will need

magnesium

calcium

apparatus shown in the
diagram, 2 stoppers

1. Set up the apparatus and
half fill the test-tubes with
water.

2. Add a piece of calcium to
one test-tube and a piece of
magnesium to the other.

3. Stopper the tubes to collect
the gas produced.

4. Test the gas in the tube
using a lighted splint.




Results:  Which metal did you find to be the most reactive and why?

Lesson 4 Continued – Metals and Water
Teacher Demo:  Alkali metals

Your teacher will demonstrate the reaction of lithium, sodium and potassium with water.  Watch carefully and place them in order of reactivity.
Again place the metals in order starting with the most reactive.


     __________Most Reactive

__________

__________

                       __________Least Reactive 

Answer the following questions:

1.
What evidence was there of a chemical reaction?

2.
What is the name of the gas produced in these reactions and how do you know?

3.
Complete the following word and formula equations:

(i)
Sodium  +  Water 
 Sodium Hydroxide      +  ________


   ___
+   H2O(l)

 
_______
  +        H2(g)
(ii)
______  +  Water           Lithium Hydroxide  +  _______


   ___
+   ____

 _______
         +    ______

(iii)
______  +  Water       ______ Hydroxide    +  ________


   ___
+   H2O(l)
Mg(OH)2(aq)
   +    ______

Lesson 5 – Metals and Acid

I can place metals in order of reactivity when they react with acid

I can state the products formed when a metal reacts with acid
What happens when metals react with acid?

Many metals react with acid.  It does not matter which acid is used since they all contain _______________.
Pupil Experiment – Metals and Water
Aim:  To carry out reactions with metals and acid and place them in order of reactivity.

Method: 

[image: image3.png]You will need : hydrochloric acid, sandpaper, magnesium,

copper, zing, iron and aluminium. The apparatus
shown below.

"o Yoy
:_.. KR ) 1 e @o ’.—I.io' ]
et i ok £ L TS &;’-".-:}3:
coe Ve el el o -} ;..’:,.".'-c

hydrochloric acid

it I e
v .'- u. - .9.:
% ‘o e

'.-' s -..ns

BRI 1

e "% i

.- ™ c-. -

ek

N T

S eenedel T

-l

o -.‘.

% as L I
4
i
<
J . ! 5
REry

£ R TORTT AT ey v
DI s At s
=0 AT > el )
K LA o Y s
il Py - P .

Mg Fe Al Cu Zn

1. Set up the apparatus and half fill the tubes with acid.

2. Collect a piece of each metal and clean it with sand paper.
3. Add a piece of each metal to the test-tubes.

4. Stopper the magnesium test-tube to collect the gas.

5. Test the gas using a lighted splint.




Lesson 5 Continued – Metals and Acid

Again place the metals in order starting with the most reactive.

    __________Most Reactive

__________

__________

                       __________Least Reactive 

Answer the following questions:

1.
What evidence of a chemical reaction did you observe?

2.
What was the gas that was produced and how do you know?

3.
Why would you not put lithium, sodium or potassium into acid?

4.
Complete the following word and formula equations:

(i)
Iron
+  Hydrochloric acid    ________  +  ________


___
+
    HCl(aq)
    
   ____
  +    ______

(ii)
___
+  Hydrochloric acid    Zinc chloride + ________


___
+
    ______
      
  _____
  +    ______

Lesson 6 – Reactivity Series

I can produce a reactivity series based on reactions that I have carried out with metals

I can state a relationship for the date of discovery and the reactivity of a metal

Can we use our results to form a reactivity series of the metals?

The results of the previous 3 experiments can be combined to form a reactivity series of the metals we used. For each metal add its date of discovery

Date of Discovery


Metal




         
 


       Most Reactive



         
 


Least Reactive
What do you notice about the date of discovery and the reactivity of the metals?

Lesson 6 Continued– Reactivity Series
Use P109 of red standard grade text book to help complete the following summary table: 
	Metal
	Reaction with

	
	Water
	Dilute Acid
	Oxygen

	 
	Metal hydroxide + hydrogen produced
	Salt + hydrogen produced
	Metal oxide produced

	 
	
	
	

	 
	
	
	

	 
	
	
	

	 
	
	
	

	 
	No Reaction
	
	

	 
	
	
	

	 
	
	
	

	 
	
	
	

	 
	
	
	

	 
	
	No Reaction
	

	 
	
	
	No Reaction

	 
	
	
	

	 
	
	
	


Lesson 7 – Electrochemical Series & Chemical Cells
I can produce an electrochemical series from experimental results

Using a simple circuit we can connect different metals and measure the voltage produced.

Pupil Experiment – Voltage Investigation

Aim:  To find out voltage produced in a cell when different metals are used

Method:  Follow the instructions from your teacher

Results:  

	Metal 1
	Metal 2
	Voltage (V)

	Copper
	Magnesium
	

	Copper
	Tin
	

	Copper
	Lead
	

	Copper
	Copper
	

	Copper
	Aluminium
	


What do you notice about the reactivity of the metal and the voltage produced?

Lesson 7 Continued– Electrochemical Series & Chemical Cells Electrochemical series

Now list the metals in order of the voltage they produce with copper









    Highest









    Lowest

Chemists call this the Electrochemical Series.  

Note the electrochemical series and the reactivity series are similar but not exactly the same.
Chemical Cells

The apparatus used to measure the voltages produced by metals is an example of a cell.  Use the method below to set up a better cell.   
Pupil Experiment – Chemical Cell
Aim:  To make a chemical cell and record the voltage produced

Method:  Follow the instructions from your teacher

Lesson 7 Continued– Electrochemical Series & Chemical Cells Results:  Record the voltage produced below

Remove the ion bridge and record the voltage below:

Complete the following:

The purpose of the ion bride is to

 the 


.
Electrons flow from the metal 


up the electrochemical series to the metal

 in the series.

Lesson 8 – Displacement Reaction
I can use the electrochemical series to make predictions and carry out experiments on displacement reactions 

Can we use the electrochemical series to predict which metals will displace other metals?

Pupil Experiment – Displacement reaction

Aim:  To make predictions and then carry out displacement reactions

Method:  Follow the instructions from your teacher

Results:  Record your results in the table below.  

√ = reaction, X=no reaction

	Metal
	Mg2+
	Zn2+
	Pb2+
	Cu2+

	Magnesium
	
	
	
	

	Zinc
	
	
	
	

	Iron
	
	
	
	

	Lead
	
	
	
	

	Copper
	
	
	
	


Conclusion:  Explain your results using the results above, together with a knowledge of the electrochemical series.

A displacement reaction will occur when


























Lesson 9 – Corrosion

I can state the requirements for rusting to take place

I can explain what rusting means
I can state the reagent and test result used to test for rusting
What are corrosion and rusting and what is needed for them to happen?
Rusting is the corrosion of 

.  Corrosion is a chemical reaction when the surface of a metal / non-metal changes from an element to a compound.

Pupil Experiment - What causes rusting?
Aim:  To find out requirements for rusting

Method:  Set up this experiment and leave it for a least one day.

[image: image4.png]. calcium oil
air — chloride
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moisture)

wire

WATER & AIR AIR / NO WATER WATER / NO AIR




Results 
Rusting has taken place in test-tubes ________________.

Therefore, for rusting to take place, ________ and ________ must be present along with iron.

Lesson 9 Continued– Corrosion

Testing for rust

Use ferroxyl indicator and complete the table below

	Test Tube
	Contains Rust solution
	Result with ferroxyl indicator

	Water & Air


	
	

	Water & no air


	
	


Rusting is a very slow ________ reaction.  We need a quick way of detecting rust.  We use an indicator called ________ ________ to do this.  Ferroxyl indicator turns blue when ____ ions are present.

Write down the meanings of:

Corrosion:











Rusting:











Different metals can corrode at different rates.  Which of these metals would corrode quickest? And why?

Iron, Sodium, Copper, Gold, Magnesium

Lesson 10 – Preventing Corrosion
I can carry out an experiment to show how to prevent corrosion
Can rusting be prevented from happening?
There are many important reasons for preventing rusting .  For example:

1.
2.

3.

Pupil Investigation

Aim:  To identify the best type of protection for an iron nail.  

There are two main types of protection that can be used:

(1) Physical protection
Since ______ and _______ must come into contact with iron for rusting to take place, physical protection stops this from happening e.g. use of paint or Vaseline on a metal surface

(2) Sacrificial protection
A more reactive metal can be placed in contact with the iron nail and this will corrode before the iron nail.  You must use the electrochemical series to find a more reactive metal!

Decide on which method you want to choose for your investigation and create & plan your own investigation.

Remember to make it a fair experiment and have at least one control reaction.  


Typical experimental set up

Lesson 11 – Alloys

I can explain what an alloy is and can name some different alloys
The properties of pure metals can be improved by mixing small amounts of other elements with them.  These mixtures of at least one metal with other elements are known as alloys.
For example, pure iron is brittle but if it is mixed with about 1% carbon, steel is made that is much stronger.  Steel is therefore an ________ of iron and carbon.

Olympic Medals

	Medal
	Metals

	Gold
	

	Silver


	

	Bronze


	


Use ICT to identify which metals are present in gold, silver and bronze medals

Now investigate other alloys and complete the following table:

	Alloy
	Main Metal
	Other Element (s)
	Uses

	Brass
	Copper
	
	

	Bronze
	
	Tin
	

	Duralumin
	
	Copper, Manganese
	

	Mild Steel
	Iron
	
	

	
	Lead
	tin
	Sealing water pipe joints


Lesson 1 – Plastics
I can name the raw material used for plastics and synthetic fibres

I can state what the words monomer, polymer, plastic and  synthetic mean

What is a plastic and why do we use them?

Plastics are very important materials in the world today, but they have been around since 1862.  Plastics are man made (or synthetic) materials which are produced from crude oil.

Synthetic:  Man – made, not natural.

Plastics belong to a family of compounds called polymers.  Poly means – many, mer = units.

Polymer: A giant molecule made by joining many small molecules together
Polymers are made from smaller units called monomers (small molecules that join to form a polymer).  Think of a monomer like a small paperclip.  Try joining some paperclips together to make a polymer.  Plastics have many different types of properties, depending on what monomers they are made from.

Lesson 1 Continued – Plastics
Pupil Experiment – making slime

Aim:  To make your own slime and see how the properties of the starting material and product change.

Method:  Follow the instructions on the experiment card

Result:  Describe the difference in the starting material and product properties

Teacher Demonstration - Nylon

Your teacher will demonstrate how nylon can be produced.

Your teacher may also show you some other types of plastics including:

· Smart Putty – this behaves like a soft mouldable plastic (like chewing gum) but can bounce!
· Kevlar – this is a type of plastic used in bullet resistance vests.

Name the raw material for the manufacture of plastics.

What do the following words mean:

Monomer











Polymer











Lesson 2 

Natural vs Synthetic
I can name some natural plastics and state advantages and disadvantages

I can state that the production of toxic gases when burning plastics is a disadvantage
I can explain the meaning of the word Biodegradable
Why do we use plastics instead of natural materials?

There are a variety of materials that have been used in clothes for over 100 years.  All of these are natural materials.  

Using either ICT or book resources, carry out your own research and complete the table below:

	Natural Material
	Use
	Advantage
	Disadvantage

	Rubber
	
	
	

	Cotton
	
	
	

	Wool
	
	
	

	Silk
	
	
	

	Leather
	
	
	

	Wood
	
	
	


All of these natural materials are biodegradable, unlike a lot of the synthetic plastics.  Biopol is a synthetic plastic which is biodegradable.
Biodegradable: Will decompose naturally
Plastic Fantastic – Card Sort Activity
It would be impossible nowadays to produce enough of these natural materials to satisfy our demand for materials.  Over the last 60 years an increasing number of synthetic materials have been produced.  One of the disadvantages of using plastics is the toxic gases they can produce when burning.

Lesson 2 continued

Natural vs Synthetic
Carry out the card sort activity and decide whether your group is ‘for using plastics’ or ‘against using plastics’.  As part of your assessment on this unit you must produce a written piece of work and a 5 minute presentation in which you must clearly explain:
· Whether your group is ‘for’ or ‘against’ using plastics

· Benefits of plastics

· Disadvantages of using plastics

· Types of uses of different plastics

· Main issues with using plastics
Lesson 3 - Plastic properties

I can relate the properties of plastics to their uses and can carry out an investigation to identify the best plastic for a specific job 
I can explain the words thermosetting and thermoplastic and give examples.

How do the properties of plastics relate to their uses?

Some plastics have very ordinary uses such as carrier bags while some have very specialised uses such as parts of the space shuttle.  

Thermoplastic & thermosetting polymers

Your teacher will demonstrate heating a thermoplastic polymer.  What do you notice when it is heated?

· A thermoplastic polymer is one 

















· A thermosetting polymer is 

















Pupil Investigation -Can you select the right plastic for the job?

Aim:  A computer company wants to use a plastic on the outside casing of mobile phones.  It has to be a plastic that will not shrink when exposed to heat, not too heavy or thick and will mould to form the correct shape.  You have a choice of 3 plastics.
Write a list of important factors.  
Which one do you think will be the best and why?

Plan a test on the 3 plastics.  Remember to make it a fair experiment.

Record your results in your jotter and any conclusions.

Lesson 4 
Everyday Plastics

I can carry out experiments to show the everyday use of polymers
Can you describe the properties and uses of some everyday plastics?
Here are some more plastic activities – have a go at making and testing the following plastics!!

Pupil Experiment:  Making slime again!

Follow the instructions on the card and make your own slime.

Slime is a cross linked polymer of borax and PVA (polyvinylalcohol).
Why do the properties of PVA change when we add Borax? 

____________________________________________

Pupil Experiment:  Babbie’s Nappies 

Aim:  To find out how much water you can add to 1g of a babbie’s nappy

Method:  Use the instructions on the experiment card and weigh out a 1g sample of material from the nappy and 1g of cotton wool   
Results
	
	Nappy
	Cotton Wool

	Volume of water added
	
	


What is the ratio of nappy content : Water?

Conclusion:  What do you think the nappy may contain?

Lesson 4 Continued
Everyday Plastics

Magic snow

Aim:  To find out how much water you can add to 1g of magic snow

Method:  Use the instructions on the experiment card and weigh out a 1g sample of magic snow

Results
	
	Magic Snow

	Volume of water added
	


What is the ratio of magic snow : Water?

Conclusion:  What do you think the magic snow may contain?

More Everyday plastics

Here are a few more types of recently developed every day plastic – can you think of a suitable use?

	Plastic
	Important Property
	Use

	Kevlar
	Very strong
	

	Polyethenol
	Dissolves in water
	

	Biopol
	Biodegradable
	


Lesson 5 

Making Plastics

I can explain and draw using structural formula how ethene monomers join to make polyethene
How are plastics made?

Plastics belong to a family of compounds called polymers.  Previously we used paperclips to join together to make a polymer.  Each paperclip was a monomer.  In a real monomer unsaturated molecules (contains a carbon to carbon double bond) opens to form the polymer.  These unsaturated molecules are made from ‘cracking’ of crude oil fractions. 

3 molecules of ethene

Their double bond opens

They join together to form a polymer.

Since the monomer is called ethene, the polymer is called

The process of forming a polymer is called polymerisation.

Lesson 5 continued 

Making Plastics

Can you make a Polymer?

Other polymers can be made in the same way.  Here is propene.

3 molecules of propene            SHAPE  \* MERGEFORMAT 



Open their double bond

Join them together.

Since the monomer is called propene, the polymer is called





 .

Naming polymers

	Monomer
	Polymer

	Ethene
	Polyethene

	Styrene
	

	
	Polyvinylchloride

	Urethane
	

	
	Polyvinylacetate


Lesson 6 

Ceramics & Composites
I can explain what is meant by the terms composite and ceramics and state why they can be used in everyday life.
A composite material is two materials with different physical or chemical properties which remain separate within the finished structure.   

A ceramic is a non-metal solid prepared by heating and it usually contains crystals e.g. pottery

The ‘new’ or ‘advanced’ ceramics have been formed by creating composites of ceramics with other materials, such as metals and polymers. This combination enables large shapes to be made; the Space Shuttle is a typical example of the application of advanced materials.

Pupil Experiment: Composites

Aim:  To prepare a biocomposite and test its strength

Method:  Use the instructions on the experiment card and prepare your biocomposite

Write up experiment in your jotter and record your results and conclusions.
Answer the questions below:

1.  What is a main advantage of using a composite material?

2.  Did you identify any disadvantages in preparing your composite material?

Lesson 6 Continued

Ceramics & Composites
Investigating Ceramics

Using your laptop computer to answer the following questions:

1.  Where on the space shuttle are advanced type ceramics used?

____________________________________________

____________________________________________

2.  What is a particulate reinforced composite, and where can it be used?

____________________________________________

3. Record any interesting facts you have found out about advanced ceramic composites

Lesson 7 
Unusual Novel Materials

I can name some new and unusual types of the uses of novel materials

Chemicals that are sensitive to light or heat may  undergo chemical reactions when exposed to light or heat 
Light-sensitive materials are used for producing semiconductor and also for mass producing display devices such as liquid crystal displays and plasma displays.  
Teacher Demo -  Light sensitive material
Your teacher will show you what happens to the UV fluid when it is exposed to light.  Look for any chemical changes.  Place the UV fluid between 2 microscope slides and expose to light – this is the same process that takes place in sunglasses (photochromic lenses).

Teacher Demo: Heat sensitive sheet

Your teacher will follow instructions on the card to make a simple LCD display.

A mood ring is an example of a substance that changes colour due to change in temperature (called thermochromism), but it has many other uses such as baby bottles (changes to a different colour when cool enough to drink), head strip thermometers and kettles. 

Polymers as electrical conductors

Over the last 30 years there has been increasing interest in a number of plastics found to be electrical conductors. E.g. Poly(ethyne) , Poly(pyrrole) and poly(aniline).  More recently conductive polymers have been made into fibres and placed into high-tech textiles, so one day you can warm up with heated clothing made from conductive textiles!

Lesson 7 Continued
Unusual Novel Materials

Nanotechnology is the study of making and using material on a very small scale : 0.000000001m.  Uses include sunscreens, self-cleaning glass, UV protection clothing, scratch resistant coatings and anti-bacterial bandages.  Zinc oxide nanoparticles are used in sunscreens and UV protection clothing and nanoparticles of silver are used in antibacterial bandages.
Name 3 types of unusual novel materials
1.___________________________________________

2. ___________________________________________
3. ___________________________________________
2.  Name two types of compounds used in nanotechnology and explain what they are used for
 ____________________________________________

3. Explain an unusual use for a novel material

Lesson 8
Fertilisers

I can carry out an experiment to make my own fertiliser 

I can state the elements which are important nutrients in fertilisers.
Previously you learned that plants can make 


(food) by a process called 


.  Complete the diagram below for your revision:

 SHAPE  \* MERGEFORMAT 



For healthy growth, plants also need certain minerals or nutrients which they absorb from the soil including compounds of 


,  


 & 


. 

These fertiliser compounds can be made artificially, by chemists.

Pupil Experiment – Making Fertilisers

Aim:  To make a sample of fertiliser for use in cress testing

Method:  Follow the experiment card and prepare your sample of fertiliser and carry out experiment to test against commercial samples on cress testing. 

Write up your experiment , together with results and conclusions in your jotter.

Lesson 8 Continued
Fertilisers

Answer the following questions:

1. What type of reaction takes place when preparing your sample of fertiliser?

____________________________________________

2. Why is the use of fertilisers important?

____________________________________________

3. Which elements are essential for healthy plant growth?

Natural fertilisers include dead plants (

), dead animals & animal waste (

).  These contain proteins which break down into useful nitrogen compounds.  

Natural fertilisers alone are not sufficient to produce all the food needed for the world’s population so we now need artificial fertilisers.

Testing artificial fertilisers

Carry out the solubility testing and complete the table below:

	Name
	Formula
	Essential Elements
	Solubility

	Potassium nitrate
	
	
	

	Potassium phosphate
	
	
	

	Ammonium nitrate
	
	
	

	
	(NH4)3PO4
	
	


Lesson 8 Continued
Fertilisers
Pupil Investigation

Aim:  To carry out an investigation into the growth of cress seeds using your own fertiliser, commercial sample (baby bio), sample from table above, distilled water
Method:  You must create your own method, be sure you make it a fair experiment.  Write up your results and conclusions in your investigation sheet.

Environmental impact

Artificial fertilisers have significant advantages over natural fertilisers in helping plant growth.  The use of fertilisers can however have an environmental impact.  Using ICT resources investigate this environmental impact. As part of your assessment you must produce an extended written essay with your findings.

Lesson 9

Fertiliser Composition

I can calculate the % composition of N,P, K in a fertiliser
In the cress experiment you were able to identify that different types of fertilisers had a different effect on the growth of the cress seeds – this is because they all contain different % amounts of the essential elements


,  


,  & 





Different crops need fertilisers containing different % proportions of N, P & K

Using the following list of artificial fertilisers calculate the amount of N, P, K present.

	Name
	Formula
	% N
	% P
	% K

	Potassium nitrate
	
	
	
	

	Potassium phosphate
	
	
	
	

	Ammonium nitrate
	
	
	
	

	Ammonium phosphate
	(NH4)3PO4
	
	
	


e.g. % P in (NH4)3PO4
 FM of (NH4)3PO4 = (N + 4 xH) X3 + P + O x4

=    (14+1 x4) x3 +32 + 16 x 4

= 54 +32+ 64

= 150g
%P = 1 x P        x100           = 32   x 100  = 21.3%
(NH4)3PO4

                150

Lesson 10

Nuclear Chemistry
I can explain how some elements were created and why there is always some background radiation.
Nuclear chemistry is the study of radioactivity, nuclear processes and properties.  Nuclear chemistry can explain why the world is what it is today.  

Nearly all the elements found today on earth were once created inside stars.    The most popular theory states that the nuclei of hydrogen and helium, the lightest and most abundant elements in the visible universe, were created in the moments following the Big Bang.   

All other naturally occurring elements were — and continue to be — generated in the high temperature and pressure conditions where the protons, neutrons and electrons of one element can fuse with the nucleus of a different element, creating a heavier element. This is known as nuclear fusion.

Teacher Demonstration – Measuring radiation

	Rock
	Found
	Radiation reading

	Gummite
	Congo
	

	Betafite
	Madagascar
	

	Uranopyrochlore
	Canada
	

	Pitchblende
	Canada
	


There is always a background radiation which is caused by natural and artificial sources.
Learning Outcomes – Unit 3, Chemistry in Society
	Lesson No.
	Learning Outcome
	Tick

	
	
	√

	1
	I can state that materials are all substances and include metals, ceramics and plastics
	 

	1
	I can state that the chemical and physical properties of materials are linked to their uses
	 

	2
	I can carry out an investigation into the selection of a metal for a use based on its properties
	 

	3
	I can place metals in order of reactivity when they react with oxygen
	

	3
	I can state the products formed when a metal reacts with oxygen
	

	4
	I can place metals in order of reactivity when they react with water
	

	4
	I can state the products formed when a metal reacts with water
	

	4
	I can state the test for hydrogen gas
	

	5
	I can place metals in order of reactivity when they react with acid
	

	5
	I can state the products formed when a metal reacts with acid
	

	6
	I can produce a reactivity series based on reactions that I have carried out with metals
	

	6
	I can state a relationship for the date of discovery and the reactivity of a metal
	


Learning Outcomes - Unit 3, Chemistry in Society
	Lesson No.
	Learning Outcome
	Tick

	
	
	√

	7
	I can produce an electrochemical series from experimental results  
	

	8
	I can use the electrochemical series to make predictions and carry out experiments on displacement reactions
	

	9
	I can explain what rusting means
	

	9
	I can state the requirements for rusting to take place
	

	9
	I can state the reagent and test result used to test for rusting
	

	10
	I can carry out an experiment to show how to prevent corrosion
	

	11
	I can explain what an alloy is and can name some different alloys
	

	1
	I can name the raw material used for plastics and synthetic fibres
	 

	1
	I can state what the words monomer, polymer, plastic and  synthetic mean


	

	2
	I can name some natural plastics and state advantages and disadvantages
	 

	2
	I can state that the production of toxic gases when burning plastics is a disadvantage


	

	2
	I can state the meaning of the word biodegradable.
	


Learning Outcomes - Unit 3, Chemistry in Society
	Lesson No.
	Learning Outcome
	Tick

	
	
	√

	3
	I can relate the properties of plastics to their uses and can carry out an investigation to identify the best plastic for a specific job
	

	3
	I can explain the words thermosetting and thermoplastic and give examples.
	 

	4
	I can carry out experiments to show the everyday use of polymers
	 

	5
	I can explain and draw using structural formula how ethene monomers join to make polyethene
	 

	6
	I can explain what is meant by the terms composite and ceramics and state why they can be used in everyday life.
	 

	7
	I can name some new and unusual types of the uses of novel materials


	 

	8
	I can carry out an experiment to make my own fertiliser 
	 

	8
	I can state the elements which are important nutrients in fertilisers.
	

	9
	I can calculate the % composition of N,P, K in a fertiliser
	 

	10
	I can explain how some elements were created and why there is always some background radiation.
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