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Halogens

Bond energies

+ Energy must be used to break chemical bonds, meaning that this 0 Group 0 elements are known as
reaction is endothermic H group number He the noble gases fluorine most
o . ) 1 2 3 4 5 6 7 . reactive
+ Energy is given out when chemical bonds are made, meaning that i | Be slclnlo ™ They are all non metals with low
this reaction is exothermic melting and boiling points, meaning
- Tosee if a reaction is endothermic or exothermic, you must find the. | Na | Mg AlS|P]|S Ar all are gases at room temperature
difference in the energy needed to break and to make the bonds in i The boiling point decreases going
the reaction K G|S|TI|V| |G MR O N|QW|Mh|G@|G|A| S Kr down the group
+ If the energy needed to break the bonds is less than the energy RO S| Y |Z|NbfMo| Tc|Ru|Rh|Pd|Ag|C|Ih|Sn|Sb| Te Xe All of the group 0 elements are Ieasctt _
iven out when making the bonds, the reaction is exothermic unreactive reactve
9 g _ Gs|Ba|la|H|Ta| W|Re|Os| | Pt|Au|Hg| T|PofB Rn
+ Ifthe energy needed to break the bonds is more than the energy When electricity is passed through
released when making the bonds, the reaction is endothermic Fr | Ra the gas, they emit a brightly coloured
l' light, this can be seen in neon signs

Combustion continued

Combustion is the burning of a fuel in oxygen
« Afuel is a substance which stores energy in a chemical store

Group 7 elements are also known as the halogens

* Group 1 elements are also known as the alkali metals

- Examples of fuels include petrol, diesel, coal and hydrogen * They share similar properties with other metals such as: + They share similar properties with other non metals such as:
- When a carbon based fuel undergoes combustion, it will + Being shiny when freshly cut * Having low melting and boiling points
produce water and carbon dioxide + Being good conductors of electricity and heat + Not conducting electricity
methane + oxygen — carbon dioxide + water . Group 1 metals are much softer than other metals and * Moving down the groups the elements have an increased melting and boiling point
also have much lower melting and boiling points + The halogens also react in a similar way to one another, for example with iron:
. - . . :
* Hydrogen can also be used as a fuel, this is much better than + Group 1 elements react with water to form alkali solutions iron + chlorine = iron chioride

traditional fossil fuels as it does not produce carbon dioxide: iron + bromine = iron bromide

lithium + water = lithium hydroxide + hydrogen
y yarog » Halogens can undergo displacement reactions, this is where a more reactive halogen

hydrogen + oxygen — water metal + water = metal hydroxide + hydrogen
water ydroxt yarog will take the place of a less reactive halogen
. T.he further down t_he group that_ the metal is, the more + The most reactive halogens are at the top of the group, and the least reactive halogens are
Thermal decomposition vigorous the reaction will be. This is called a trend at the bottom of the group

- Athermal decomposition reaction is one where the reactants melting points: the further down the group, the lower the it will take the place of the less reactive calcium bromide + chlorine — calcium chloride + bromine

are broken down (decomposition) using heat (thermal energy) boiling and melting points are halogen in a compound U
+ An example of this is with metal carbonates:

zinc carbonate — zinc oxide + carbon dioxide Energy level di agrams
. clamp . .

* Wecan test for this carbon Energy level diagrams show the values of energy between the reactants and the Exothermic Endothermic

dr:omdeh tl).y bubblmg_ft:e gas products in a reaction _ Eas;tanls..ene ,products

;[_ rougt |rtnewate|r, ! (;[ eth + Ifthe energy is greater in the reactants than the products then the reaction is 2 tranr?el:r )

imewater turns cloudy, the metal exothermic as energy has been given out to the surroundings & e energy transfer

gas is carbon dioxide carbonate ) i o Y_products reactants |

limewater + Ifthe energy is lower in the reactants than the products then the reaction is
bunsen burner endothermic as energy has been taken in from the surroundings progress of reaction progress of the reaction
@m Make sure you can write definitions for these key terms.
atom alkali metals noblegas displacement reaction group Group 1 Group7 GroupO  halogen

period PeriodicTable physical properties polymer trend Combustion ~ Thermal decomposition
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