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Instruction

•This PowerPoint has your lesson notes from week 6 to 10 
of Term 2.

1. Lesson 1: Why metals rust? 

2. Lesson 2: Recycling 

•We have already discussed these topics in class

•Use the lesson notes on this PowerPoint to revise, prepare 
for assignment 2 and to update your notes.

SEdo



SEdo

LESSON 1: WHY METALS RUST?



1. differentiate between metals and non –
metals,

2. explain what the periodic table is and the 
location of metals on the periodic table,

3. explain what rusting is, causes of rusting and 
how to prevent rusting,

4. construct a simple word equation for rusting.
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Go through the lesson notes and ensure that you 
are able to do the following:



Please read the points given below on 
Metals and Non - Metals

 have different properties

 different  reactions

 differences in reactivity depend on where an 

element is placed in the periodic table
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Properties of Metals and Non- metals

 Metals are placed on the left – hand side of the 
periodic table 

 non – metals placed on the right – hand side of 
the periodic table
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The Periodic Table
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The Periodic table

 a chart containing all known elements

 Dmitri Mendeleev, a Russian scientist   

produced the first practical periodic table in the 

19th Century

 the modern periodic table is based closely on 

the ideas he used;
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 the elements are arranged in order of increasing 

atomic number

 the horizontal rows are called periods

 the vertical columns are called groups

 the elements in the same group are similar to 

each other
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 the main groups are numbered from 1 to 7 going 

from left to right

 the last group on the right is group 0

 the zig- zag line in the diagram separates the 

metals on the left from the non metals on the right

 Hydrogen is a non - metal but it is often put in the 

middle
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Physical Properties
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Chemical Properties

 most common chemical property is the type of 
oxide an element forms

 metals form oxides that are basic

 non- metals form oxides that are acidic

 for example, sulfur and carbon are non –
metals

 sulfur reacts with oxygen – sulfur oxide

 carbon reacts with oxygen – carbon dioxide
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Corrosion 

 metals can oxidise in air

 they react with oxygen and form metal oxides

 for example; when sodium is cut or scratched, its 

freshly cut shiny surface rapidly turns dull as a thin 

layer of sodium oxide forms

sodium + oxygen – sodium oxide

4Na (s) + O2 (g) – 2Na2O (s)
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 other metals may oxidise more slowly

 Gold and other very  non  reactive metals do not 

oxidise in air at all

 corrosion happens when a metal continues to 

oxidise. 

 the metal becomes weaker over time

 eventually all of it may become metal oxide
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Rusting 

 is a specific example of corrosion

 occurs when iron or steel reacts with oxygen 
and water

iron + oxygen + water – hydrated iron (lll) 
oxide

 hydrated iron (lll) oxide is the orange brown 
substance seen on the surface of rusty objects
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Prevent Rusting

 several ways to prevent iron and steel from rusting

 some work because they stop oxygen or water to 

reach the surface of the metal;

 oiling- for example bicycle chains

 greasing- for example , nut and bolts

 painting- for example, car body panels

 coating with a thin layer of plastic
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The Reactivity series

 refers to the order in which metals are placed

according to their reactivity with other 

elements or substances 

 reactive metals easily take part in chemical 

reactions and form new substances

while non – reactive metals do not 
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To remember the order of 

the metals 

From most reactive to 

least reactive

You can come up with 

your own 

Mnemonic or silly song.

Here is an example;

Pond slime can make a

zoo 

Interesting – the long 

crinkly sort goes purple



Simple word equations for rusting

 the general word equation is; 

metal + air + water = rust

 the more specific word equation is;

iron + oxygen + water = hydrated iron (lll) 

oxide
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The End of  Lesson 1 Why metals rust?
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NEXT TOPIC
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TOPIC 2: RECYCLING
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1. 1. define recycling, 

2. 2. explain reversible change,

3. 3.explain why glass, plastic and paper 

products are able to be recycled.

Go through the lesson notes and ensure that you 
are able to do the following:



These are your keywords for this topic.

1.Reversible change

2.Recycling

3.Contaminate

4.Downstream recycling

5.Product

6.Cullet

7.Polyethylene

8.Landfill

9.Slurry

10. Natural resource
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Please read your topic notes in the 
following slides. 

 There is no limit to how often glass can be 

recycled, provided it is not contaminated

 To prevent contamination with other 

materials, only cleaned clear, green and 

brown bottles and jars should be recycled. 
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What is glass made of?

 Glass is made of sand, silica and limestone.

 In the manufacture of glass products, 
recycled glass, cullet, is added to these raw 
ingredients.

 the cullet lowers the overall melting point of 
the mixture and so less energy is required in 
the manufacturing process.
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What is recycling?

 according to Wikipedia, recycling is the process 
of converting waste materials into new objects 
materials and objects.

 the recyclability of a material depends on its 
ability to reacquire the properties it had in its 
original state.

 recycling saves materials and help lower 
greenhouse gas emissions.

 it can prevent the waste of potentially useful 
materials and reduce the consumption of fresh 
raw materials thus reducing: energy usage, air 
pollution (from incineration) and water pollution 
(from landfilling).
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Why should we recycle materials?

 first of all, it is important to recycle as much 

material as we can

 this helps to reduce the volume of rubbish 

going into landfill sites and to conserve 

natural resources that are used to make 

new materials.
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Why are we able to recycle glass and 
plastic?

 recycling glass and plastic is possible because 

the chemical properties of both materials allow 

them to be heated and cooled and yet remain 

unchanged

 but unlike simply melting and freezing  an ice 

block, industrial recycling is more complicated.
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Recycling Symbol

 Have you ever noticed the triangle formed with 
three arrows which is printed  on empty plastic 
containers?

 it usually has a number between one and 
seven inside the triangle and letters outside it

 this label identifies the type of plastic the item 
is made from and is used when plastics are 
sorted during the first stage of  the recycling 
process.
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Recycling symbols that show the different 
grades of recyclable plastics
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1. PETE (polyethylene Terephthalate)- is used 
for soft drink and water bottles, salad dressing, 
peanut butter and vegetable oil containers and 
mouth wash bottles
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2 HDPE (high – density polyethylene) are 
plastics that have the number 2 inside is 
used for plastic jugs and some toys.
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3.  V (Vinyl)is used in piping, siding, 
medical equipment, clear food packaging, 
cooking oil, window cleaner, detergent 
and shampoo bottles.
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4. LDPE (low – density polyethylene) – is used 
for food wrapping and plastic bags.
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5. PP (Polypropylene) is commonly found in 
medicine bottles, straws, bottle caps and 
ketchup bottles, syrup bottles and some yoghurt 
containers.
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6.  PS (Polystyrene) is often referred to as 
Styrofoam is used to make disposable 
cups and plates, carry – out containers, 
egg cartons and meat trays.
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7.  Miscellaneous Plastics (other) does not 
fall under any category of those six types.  
These include nylon and polycarbonate 
which are found in certain food 
containers, signs and displays, computers 
and electronic devices, DVDs, 
sunglasses, and bullet proof materials
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Recycling plastic

 after plastic is separated into different grades, 
the plastic is shredded into flakes

 in this state, the metal is heated to its melting 
point

 the molten plastic is formed into pellets known 
as nurdles, which are sold in bulk and used in 
the manufacture of other products (for example, 
engineered ‘woods’ like plywood and MDF )
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Recycling Plastic 

recycling plastic does not reduce the need for 
manufacturing plastic but it can reduce the demand for 
other resources for example;

 less trees are felled to make wood products because 
engineered wood which is more stronger and durable, 
is made using plastic nurdles
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Plastic nurdles are the 

building blocks of plastics 

bottles, plastic bags, plastic 

straws. This is what they 

look like. 



Recycling Glass 

 with recycling glass, after it is collected, glass is sorted 
by colour – green, brown, clear etc.

 glass is then crushed into small pieces which is 
referred to as cullet

 before the cullet is melted in a furnace, other raw 
materials used to make glass are added

 these include sand, limestone and soda ash

 after being mixed at approximately 1500 degrees 
celsius, the glass can be moulded into new bottles and 
other products
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Recycling Glass – A simple flowchart to show its done
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Recycling Paper

like glass,  the paper making process is also 
reversible, allowing the tonnes of waste paper 
created every year to be used again

 water and chemicals are added to the waste 
paper, which is then reduced to a slurry in a 
pulper

 the pulp goes through a number of cleaning 
processes before being made into paper again.
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Recycling Paper – flow chart showing the paper 
recycling process
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END OF LESSON


