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Nature of matter
[image: http://mse.iastate.edu/images/microscopy/atom_model.gif]
· All substances are made up of atoms which are the smallest particles.

· Atoms have positively charged protons and neutrally charged neutrons in the nucleus.  Negatively charged electrons are around the outside.

· [image: Periodic Table]An element contains only one type of atom.

· All the elements are arranged in the Periodic Table.

· There are 118 different elements. 

· There are 2 main parts to the periodic table:  metals and non-metals.

· Metals are shiny, can be bent and conduct heat and electricity well.  These are known as the physical properties of the element.

· Non-metals do not do any of these things well.

· Carbon is the odd one out; it is a non-metal which conducts electricity when solid.

· Molecules consist of two or more atoms chemically joined together.

· In solids the particles are close together and keep their positions and vibrate.

· In liquids the particles are further apart and can move around.

· In gases the particles move freely and are far apart.

· [image: http://www.le.ac.uk/se/centres/sci/selfstudy/materialsfig1.gif]The volume of an atom does not change.

· When a substance is heated it expands because the particles stay the same size but they move further apart from each other.
							solid		         liquid			gas

· Diffusion is when gases move through each other.  

· All elements have their own chemical symbol.  It is very important to use capital letters and small letters exactly as shown.  Some common examples are

		H 	Hydrogen	Al	Aluminium
		O	Oxygen	Cl	Chlorine
		C	Carbon	Ca	Calcium
		S	Sulfur	Fe	Iron
		Mg	Magnesium	Na	Sodium
		Cu	Copper			
Gases that make up the atmosphere

· The main gases are

	Gas
	% in air
	Fraction in air
	Test

	Nitrogen
	78
	4/5
	No test 

	Oxygen
	21
	1/5
	Relights a glowing splint.

	Argon
	1%
	
	No test

	Carbon dioxide
	Less than 1%
	
	Turns limewater milky (chalky)



· Hydrogen is also a gas and its test is that it will burn with a “pop”.

· Combustion is the name of the reaction where a substance burns in oxygen or air.

· Combustion reactions release energy as heat and light.
[image: fueltri]
· For substances to burn, air, heat and a fuel must be all present.  Remove any one of these and the fire goes out.

· Some substances are used to make energy when they combust.  They are called fuels.

· When a substance combusts, all the elements in the fuel are made into their oxides.  This can be shown in a word equation:

hydrogen + oxygen  hydrogen oxide

iron + oxygen  iron oxide

· Some fuels are finite resources: they will run out one day. 

· The fuels coal, oil, and natural gas are made from dead animals and plants changed by heat and pressure over millions of years. 
[image: http://climatecommission.gov.au/wp-content/uploads/greenhouse_effect2.jpg]
· When fuels combust they can cause different types of pollution.

· The Greenhouse Effect is caused by pollution in the atmosphere and makes the earth heat up. 
 
· The extra carbon dioxide released from burning fuels is a cause of the Greenhouse Effect.

· Sulfur in some fossil fuels burns to form sulfur dioxide. This dissolves in rain to make acid rain.


Chemical reactions and compounds

· A chemical reaction is a chemical change which forms new 
substances.

· The rate (speed) of a chemical reaction can be increased by increasing the concentration, temperature, surface area or by adding a suitable catalyst.

· The ending of a chemical name tells us what it is made of.

	The ending -ide tells us it is made from two elements only,
	e.g. copper sulfide is made from copper and sulfur.
	
	The endings -ate and -ite tell us it is made from the compound’s elements and oxygen,
	e.g. copper sulfate is made from copper, sulfur and oxygen.

· When a compound is formed its properties are different from the elements it contains.

· Some compounds can be broken down (decomposed) in the lab.

· Ores are rocks that contain metal or metal compounds in sufficient amounts to make it worthwhile extracting them.
		
		Nickel can be removed from its ore by using electrolysis.
Copper oxide can be heated with carbon to make pure copper.
		Silver compounds only need to be heated gently to give pure silver.

· Native metals are ones which are found uncombined in the earth, e.g. gold.

· When some metals react with water, hydrogen gas is made.
When some metals react with acid, hydrogen gas is made.  
Some metals are very reactive. They easily take part in chemical reactions to make new substances. If we put the metals in order of their reactivity, from most reactive down to least reactive, we get a list called the reactivity series.

· Metals higher up the reactivity series will displace ones below.

· The pH scale used to show how acid or alkali a solution is.  Indicator is used to show the pH value, as in the table below.

	pH more than 7	substance is an alkali	e.g. baking soda
	pH equal to 7	substance is neutral	e.g. salt water
	pH less than 7	substance is an acid	e.g. vinegar


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

	very acid
	
	slightly acid
	↑
neutral
	slightly alkali
	
	
	very alkali

	
red
	
	
orange yellow
	
green
	
blue/green
	
blue
	



· Neutralisation is when an acid and an alkali react to produce water,

[bookmark: _GoBack]	e.g.	acid + alkali  salt + water
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The Greenhouse Effect

Some sunlight that hits
the earth is reflected.
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