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These metals are all very reactive and are rarely found in nature 

in their elemental form 

Group 1- Alkali metals 
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• So reactive that they have to be stored in oil to stop 
them reacting with oxygen in the air 

• Soft enough to be cut with a knife 

• Low densities (they are light for their size and float 
on water) 

• React with water to form alkaline compounds 

The ‘alkali metals’ 
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• The alkali metals all have one electron in their outer 
shell 

Electron structure of the alkali metals 
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• This means that: 
 

- They are found in group 1 of 
the periodic table 

- They have similar physical and 
chemical properties 

- They can readily lose the 
outer shell electron to form 
positive ions with a +1 charge 



• The characteristic properties of alkali metals are: 
 

- They are soft and can be cut by a knife. Softness 
increases going down the group 

 

- They have low melting and boiling points 

Properties of the alkali metals 



• The alkali metals react with water to form hydroxides 
which are alkaline, and hydrogen gas 

 

 

 

 

 

 

• The reactivity of the alkali metals increases as the 
group descends 

 

Reactions with water 

Alkali metal Equations 

Lithium (Li) lithium + water → lithium hydroxide + hydrogen 
2Li + 2H2O → 2LiOH + H2 

Sodium (Na) sodium + water → sodium hydroxide + hydrogen 
2Na + 2H2O → 2NaOH + H2 

Potassium (K) potassium + water → potassium hydroxide + hydrogen 
2K + 2H2O → 2KOH + H2 



• As the group descends, atoms of elements have more 
electrons, and so more electron shells in their atoms 

• This means that the outer electrons are further from the 
nucleus 

• The electrostatic attraction between positive and negative 
charges is greatest when the charges are close together 

• These metals react by losing the outer electron 

• The more electrons an atom has, the easier it is to lose the 
outer electron because the electrostatic attraction is weaker 

• It is easier for francium to lose its outer electron than lithium 

• Therefore, francium is more reactive than lithium 

Reactivity of group 1 alkali metals 



Reactions with water 

http://www.youtube.com/watch?v=m55kgyApYrY
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Group 7- Halogens 



• All halogens have seven 
electrons in their outer shell 

• They can easily obtain a full 
outer shell by gaining one 
electron 

• They all gain an electron in 
reactions to form negative 
ions with a -1 charge 

• They have similar chemical 
properties 

 

What is the electron structure of the halogens? 
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Halogen Colour State at room 
temperature 

Fluorine (F) Pale yellow Gas (g) 

Chlorine (Cl) Green-yellow Gas (g) 

Bromine (Br) Red-brown Liquid (l) 

Iodine (I) Blue-black Solid (s) 

The halogens 



• Halogens react with metals to form metal halides 
 

• For example: 

- calcium + chlorine →  calcium chloride 

        Ca(s)      +        Cl2(g)   →         CaCl2(s) 

- potassium + bromine → potassium bromide 

         2K(s)    +         Br2(l)   →         2KBr(s) 

 

• The reactivity of the halogens decreases as the group 
descends 

 

Halogen reactions 



• Halogens react with hydrogen to form hydrogen 
halides 

• Hydrogen halides form acids when they dissolve in 
water 

 

• For example: 

• hydrogen + fluorine → hydrogen fluoride 

          H2(g)    +      F2(g)    →           2HF(g) 
 

(when this is dissolved in water it forms hydrofluoric 
acid- HF(aq)) 

Halogen reactions 



• A displacement reaction can be used to work out how 
reactive the different halogens are 

• A more reactive halogen will displace a less reactive 
halogen from its compounds 

• A less reactive halogen will not displace a more reactive 
halogen- there will be no reaction 

 

Halogen displacement reactions 
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• Noble gases are chemically 
inert, compared with other 
elements (very difficult for them 
to react with anything) 

• All noble gases have a full outer 
shell of electrons 

• Elements in other groups gain 
full electron shells by forming 
ions or covalent bonds. Because 
noble gas atoms already have 
full shells, it is very difficult to 
make them react at all 

Lack of reactivity 

helium 

2 

neon 

2,8 

argon 

2,8,8 



- Lord Rayleigh noticed that the density of nitrogen 
made in a reaction was less than that of nitrogen 
obtained in air 

- Sir William Ramsay made the hypothesis  that 
nitrogen made from air also contained a denser gas 

- They carried out experiments to test this hypothesis 
and discovered argon and helium 

- They later found the presence of the other noble 
gases 

 

 

Discovery of the noble gases 



Useful because they are inert (unreactive) 

• Xenon and argon were used in filament lamps, instead of air, 
to stop the hot filament reacting with oxygen and burning 
away 

• Argon and helium are used in welding, to form a blanket over 
the hot metal to stop it reacting with oxygen from the air 

• Argon is used in fire extinguishing systems because it is non-
flammable 

• Helium has a low density and so is used to fill balloons 

• Neon is often used in fluorescent lamps as it produces a red 
coloured light when an electric current is passed through the 
tube under low pressure 

 

Uses of the noble gases 



The transition metals 
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group 2 group 3 

• Most metals are 

transition metals 

 

• Their typical 

properties 

include: 
 

- high melting 

points 

- the formation of 

coloured 

compounds 
 



Metals have a regular arrangement of positive ions 

surrounded by a sea of delocalised electrons (electrons 

are free to move) 

Structure of metals 



• The delocalised electrons move around randomly in all 
directions 

• If a potential difference is applied across a piece of metal, the 
electrons start to move in one direction 

• This movement of electrons is an electric current 

Properties of metals- electrical conductivity 



• The layers of positive ions in a metal can slide over each 
other 

• The ions are still held together by the delocalised electrons 

• The metal spreads out instead of breaking- it is malleable 

Properties of metals- malleability 


