, HEAVY METAL IS BAD FOR YOU  ,
Which band are you talking about?
Not any band, but the fact that although metallic lead itself is not toxic, its compounds often are.

Why?
Lumps of lead are insoluble, but many lead compounds dissolve in water and act as neurotoxins in the body. Lead acetate used to be called sugar of lead because of its sweet taste; it was added to wines as a sweetener! Insoluble lead compounds have been used in paints, including lead chromate for "yellow lines". And, of course, it has been used in petrol.

Why was lead put in petrol anyway?

To improve the octane rating.

What does octane rating mean?
Petrol is a mixture of compounds of carbon and hydrogen called hydrocarbons; most of the hydrocarbons in petrol are alkanes. In modern car engines, the petrol vapour-air mixture is highly compressed before it is sparked, in order to get the maximum energy from the burning fuel. However, some hydrocarbons tend to ignite under pressure before they are sparked, so that the engine runs roughly; this is known as "knocking". Branched-chain alkanes tend to resist pre-ignition better than alkanes with unbranched chains. Alkanes and fuel mixtures are given octane ratings depending on their knocking tendency. 2,2,4-trimethylpentane has an octane rating of 100; heptane has a rating of 0. The octane number of a petrol is the % of 2,2,4-trimethyloctane in a mixture with heptane  that has the same knocking characteristics as the petrol under test. 
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The gasoline fraction from refining crude oil has an octane rating below 60, which is why you can't put it straight into a car (which needs 87 octane for 2-star and 93 octane for 4-star).

How does lead improve the octane rating?

In 1922, an American called Thomas Midgely (who also invented CFCs) found that if tetraethyl lead, Pb(CH2CH3)4, was put into petrol, particles of lead and lead oxide PbO are formed on combustion. This helps the petrol to burn more slowly and smoothly, giving higher octane ratings. 1,2-dibromoethane is also added to the petrol to remove the lead from the cylinder as PbBr2, which is a vapour and removed from the engine (This is how lead is released into the environment from leaded fuels). Using higher-octane leaded petrol meant that more powerful high-compression engines could be built.

How is the octane rating of unleaded improved?
By adding other chemicals instead of lead; aromatics like benzene and methyl benzene have octane rating around 105. Methyl tert-butylether has a rating of 115.
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If there is no lead in it, surely unleaded petrol is safe?
There is quite a lot of benzene in unleaded petrol; it makes up 1.4% of normal unleaded (out of 28 % aromatics) and 2.6% in 4 star unleaded (out of 45% aromatics). Not all the hydrocarbons get burned up in the engine so that some gets passed into the air. Benzene is believed to cause cancers, leukaemia and anaemia. Catalytic converters can help reduce hydrocarbon emissions, but not until they are warmed up.
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                IS UNLEADED PETROL BAD FOR YOU?

Surely unleaded is a more natural petrol?
All petrol is manufactured- there's no such thing as a natural petrol!

Why ?
Lumps of lead are insoluble, but many lead compounds dissolve in water and act as neurotoxins in the body. Lead acetate used to be called sugar of lead because of its sweet taste; it was added to wines as a  sweetener! Insoluble lead compounds have been used in paints, including lead chromate for "yellow lines". And, of course, it has been used in petrol.

Why was lead put in petrol anyway?

To improve the octane rating.

What does octane rating mean?
Petrol is a mixture of compounds of carbon and hydrogen called hydrocarbons; most of the hydrocarbons in petrol are alkanes. In modern car engines, the petrol vapour-air mixture is highly compressed before it is sparked, in order to get the maximum energy from the burning fuel. However, some hydrocarbons tend to ignite under pressure before they are sparked, so that the engine runs roughly; this is known as "knocking". Branched-chain alkanes tend to resist pre-ignition better than alkanes with unbranched chains. Alkanes and fuel mixtures are given octane ratings depending on their knocking tendency. 2,2,4-trimethylpentane has an octane rating of 100; heptane has a rating of 0. The octane number of a petrol is the % of 2,2,4-trimethyloctane in a mixture with heptane  that has the same knocking characteristics as the petrol under [image: image3.wmf]C
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test. The gasoline fraction from refining crude oil has an octane rating below 60, which is why you can't put it straight into a car (which needs 87 octane for 2-star and 93 octane for 4-star).

How does lead improve the octane rating?

In 1922, an American called Thomas Midgely (who also invented CFCs) found that if tetraethyl lead. Pb(CH2CH3)4, was put into petrol, particles of lead and lead oxide PbO are formed on combustion. This helps the petrol to burn more slowly and smoothly, giving higher octane ratings. 1,2-dibromoethane is also added to the petrol to remove the lead from the cylinder as PbBr2, which is a vapour and removed from the engine (This is how lead is released into the environment from leaded fuels). Using higher-octane leaded petrol meant that more powerful high-compression engines could be built.

How is the octane rating of unleaded improved?
By adding other chemicals instead of lead; aromatics like benzene and methyl benzene have octane rating around 105. Methyl tert-butylether has a rating of 115.
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If there is no lead in it, surely unleaded petrol is safe?
There is quite a lot of benzene in unleaded petrol; it makes up 1.4% of normal unleaded (out of 28 % aromatics) and 2.6% in 4 star unleaded (out of 45% aromatics). Not all the hydrocarbons get burned up in teh engine so that some gets passed into the air. Benzene is believed to cause cancers, leukaemia and anaemia. Catalytic converters can help reduce hydrocarbon emissions, but not until they are warmed up.

