[bookmark: _Toc233559087]4: Chemical Patterns
[bookmark: _Toc233559088]A: The periodic table
· Atomic masses are the masses of atoms in 
· Triads - Groups of three are groups of atoms with similar properties, where the relative atomic mass of the middle element is the mean of the relative atomic masses of the other two elements, for example calcium, strontium and barium is a group of three.
· A periodic pattern is a repeating pattern.
· On a periodic table:
· A period is a row, and starts with a reactive metal and ends with a noble gas.
· A group is a column, and contains elements with similar properties.
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B: The alkali metals
· The alkali metals are reactive metals found in group one of the periodic table that react with water to form alkaline solutions.
· Properties of alkali metals:
· Can be cut with a knife
· Shiny, but tarnish quickly with air, because a layer of oxide is formed
· Good conductors of electricity
· Float
· Low melting point
· Reactions of alkali metals:
· Lithium + water  lithium hydroxide + hydrogen
· Squeaky pop test with burning splint for hydrogen
· Lithium + chlorine  lithium chloride
· Chlorides are salts that are colourless, crystalline and dissolve in water
· There are trends in the properties of the alkali metals:
· Physical trends are trends such as melting point and density
· Chemical trends are trends such as reactivity
· Alkali metals get more reactive as you get further down the group
· Compounds of alkali metals are different from the elements, and can be important for our daily lives, for example sodium chloride (salt).
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C: Chemical equations
· During a chemical change, there is no change in mass.
· In chemical equations, the number of atoms of each element has to be the same on each side of the arrow.
· To write an equation, you need to know:
· The reactants, or starting chemicals
· The products
· The formulae of the reactants and products
· Most non-metals are molecular (O2, H2), whereas all metals are non-molecular (C, Si).
· Balanced equations have the same number of atoms on each side of the arrow.
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D: The halogens
· The halogens are very reactive non-metals found in group 7 of the periodic table.
· Halogen means salt former, and the halogen elements form salts when they react with metals.
· The halogens are molecular, and normally come in pairs (Cl2, Br2, I2).
· Low melting and boiling points because of weak forces between the molecules.
· The halogens can harm living things and kill bacteria, for example chlorine in bleach.
· [bookmark: _Toc233559092]The halogens  get less reactive as you go further down the group on the periodic table
· 
· 
E: The discovery of helium
· Bunsen invented the Bunsen burner that is still used in labs today.
· He realized different chemicals produced different flame colours.
· Spectroscopy was used to record the line spectra of elements.
· Janssen and Lockyer discovered helium when they were studying the line spectra of the elements in the Sun during an eclipse.
[bookmark: _Toc233559093]F: Atomic structure
· Dalton’s atomic theory is the theory that atoms are indivisible.
· The nucleus of an atom consists of protons and neutrons.
· Particle accelerators are used to study the inside of an atom.
· Electrons are found around the nucleus of an atom, and have a negative charge.
· Number of electrons = number of protons; this means that the atom is uncharged.
[bookmark: _Toc233559094]G: Electrons in atoms
· Electrons are found in shells around the nucleus.
· Shells only exist if there are electrons in them.
· The first shell contains 2 electrons then the rest contain 8.
· Electrons in the same shell have the same energy level.
· Electron configuration is the number and arrangement of electrons in an atom.
· The closer to the nucleus a shell is, the more energy is needed to remove the electrons.
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H: Electronic structures and the periodic table
· Periodic tables show the atoms in order of proton number instead of R.A.M.
· Periods show the filling of each shell with electrons.
· Groups have the same number of electrons in their outer shell, which gives them similar properties.
· Elements with one or two electrons in the outer shell are metals.
· Elements with more than two electrons in the outer shell are generally non-metals.
· Noble gases are very unreactive because they have a full outer shell.
[bookmark: _Toc233559096]I: Salts
· Compounds of metals with non-metals form salts.
· Salts are crystalline, and shaped like cubes.
· Salts have higher melting and boiling points than compounds like chlorine and bromine.
· Most salts are soluble in water but some like pyrites, also known as fool’s gold, are not.
· Salts do not conduct electricity when solid, but do as a liquid or in an aqueous solution.
· Electric current flow causes molten salts to decompose, for example lead bromide decomposes into lead and bromine.
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J: Ionic theory
· Electrolysis is the process of splitting a salt into its elements using an electric current.
· Electrolysis works because salts are ionic compounds, with metals forming positive ions and non-metals forming negative ions.
· Negative ions attract to the positive electrode, positive ions attract to the negative electrode.
· When the ions reach an electrode, they lose their charge and turn back into atoms.
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K: Ionic theory & atomic structure
· Positive ions are formed when an atom loses some electrons.
· Negative ions are formed when an atom gains some electrons.
· Atoms gain and lose electrons to make a full outer shell.
· When atoms become ions, they have the same electron configuration as the nearest noble as in the periodic table.
· Ions turn into atoms when they reach an electrode because positively charged ions gain electrons from the electrode and negatively charged ions lose electrons to the electrode.
· All compounds have no charge overall, so the charges of its atoms must be balanced.
· Transition metals can form more than one type of ion.
[bookmark: _Toc233559099]L: Chemical species
· Chemical species are different chemical forms of the same elements.
· Chlorine has three species; atom, ion and molecule.
· Chlorine atoms usually pair to form chlorine molecules.
· Chlorine molecules are highly reactive and damaging to health but chlorine ions are needed for a healthy diet.
· Sodium has two species; atom and ion.
· Sodium atoms react with other chemicals to form compounds with sodium ions.
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C4 – Chemical Patterns
[image: http://www.bbc.co.uk/schools/gcsebitesize/science/images/19_1_atoms__isotopes.gif]Atoms 
The nucleus contains positively charged protons and an equal amount of neutrons which have no charge. The number of protons decides what element it is. The nucleus provides the weight of the atom. Negatively charged electrons orbit the nucleus is shells and give the atom its volume if these are added or removed the atom gains a charge and becomes an ion.  The atoms structure gives the elements its properties.
	Particle
	Relative mass
	Relative charge

	 proton
	1
	+1

	neutron
	1
	0

	electron
	0.0005
	−1


Electrons form themselves in shells, the lowest energy levels fill up first but can only hold set amounts.
1st – 2		2nd – 8 		3rd – 8 		The amount of electrons is always equal to the amount of proton so the electron structure of an atom isn’t hard to work out. Oxygen is 2,6.

Balancing equations 
Before working with an equation it must be balanced, atoms don’t appear and disappear. Firstly check that there is the same number of each atom in the reactants as the products, if not work on each atom at a time multiplying the molecule until they are balanced. Also equations are finished with state symbols Aq – aqueous, L- liquid, S- solid, G – gas. 
Line spectrums
Some elements emit distinctive colours when heated; this is how fireworks get their colours.  
	Element
	Symbol
	Flame colour

	lithium
	Li
	red

	sodium
	Na
	yellow

	potassium
	K
	lilac


These can be used to identify a metal in a compound.
[image: http://www.bbc.co.uk/schools/gcsebitesize/science/images/spectra.gif]We see colours because when heated the electrons release energy as light these can be recorded in a spectrum. Different element emit different wave lengths, therefore it can be used to identify elements. This technique is called spectroscopy. 

[image: Diagram of the periodic table]The periodic table 
· Laid out increasing proton number
· Metals and non metals 
· Element with similar qualities form       groups 
· Groups have the same number of electrons in their outer shell
· [image: http://www.accustandard.com/asi/images/periodic_chart2.gif]Each shell fills a row e.g row 1 helium and hydrogen only have one shell
· Rows are called periods

[image: Diagram showing group 1 of the periodic table]Group 1 Alkali metals 
 Lithium, sodium, potassium, rubidium, caesium and francium all have one electron in there outer shell. They are more reactive as you go down as the outer electron is more easily lost being further away from the nucleus. Also as they go down they have a higher density and lower M.P and B.P.
They react very vigorously and when put in water fizz and move around, potassium gets hot enough it ignites, when dissolved it creates and alkali solution a hydroxide of the metal giving of hydrogen gas (squeaky pop).
When they react with chlorine they produce salt and with oxygen an oxide.

[image: melting and boiling points in degrees celcius: fluorine: -220 and -188, chlorine: -101 and -34, bromine: -7 and 59, iodine: 113 and 184, astatine: 302 and 380]Group 7 – Halogens
Fluorine, chlorine, bromine, iodine and astatine all have seven electrons in their outer shell making them very reactive; because of having 7 electrons they make diatomic molecules (pairs of atoms) to fill their outer shell. They become less reactive as you go down as the outer shell is further away from the nucleus making the attraction weaker. They have relatively low M.P and B.P but it increases as you go down. 
The halogens are all coloured 
· Chlorine is a dense green gas
· Bromine is a dense red/brown volatile liquid
· Iodine is a dark grey solid with a purple vapour
The halogens react with metals to make salts called metal halides.
Metal + halogen → metal halide
For example, sodium reacts with chlorine to make sodium chloride (common salt).
Sodium + chlorine → sodium chloride
2Na(s) + Cl2(g) → 2NaCl(s)
Also more reactive halogens will displace less reactive ones, by pushing out or taking the place of the less reactive halogen within a compound.
[image: http://www.camlab.co.uk/images%2Fcamlab081333.gif]Lab safety 
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)[image: http://www.es.ucsc.edu/~es10/classnotes/lectures/ionic.bond.jpg]Ionic bonding 
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Electron transfer
)Atoms lose or gain an electron to have full shell and form charged particles, ions. It is most common in the group 1 and group 7 elements.  
 (
Ions  
) The charges in an ionic compound should be neutral, ions can have different changes gaining or losing more than one electron.
By knowing that there is no overall charge the charge of the ions can be worked out.
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