MTBE

It’s doesn’t look like an anagram, so what does it mean?
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Methyl tertiary-butyl ether.

Pardon?

OK, so what is it used for?

It is a petrol additive designed to reduce carbon monoxide and ozone emissions and also to boost Octane ratings.

How does it reduce CO levels?

The toxic gas carbon monoxide is formed by incomplete combustion of petrol. The oxygen atom in MTBE helps provide extra oxygen for complete combustion.

Why are Octane ratings important?
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heptane

trimethylpentane

2,2,4-

Fuels with low Octane ratings –like heptane, Octane rating 0- burn too rapidly when compressed in the engine; this causes knocking and loss of power. Branched hydrocarbons like 2,2,4-trimethylpentane (Octane rating 100) burn much more smoothly, so the more branched the hydrocarbon, the higher the octane number.

Octane ratings also used to be increased by adding Pb(C2H5)4, tetraethyllead. However, because of worries about the toxicity of the lead compounds released into the environment (and also because catalysts in “converters” in cars would be poisoned), alternatives to put in unleaded fuels had to be found, such as MTBE, which has an octane rating of 116, or aromatic hydrocarbons.

How is MTBE made?

By an acid-catalysed addition reaction between methanol and methylpropene. In 1994, MTBE was the 18th most important chemical produced in the USA

CH3OH  +   CH3C(CH3)=CH2   (  (CH3)3C-O-CH3
So why is MTBE a problem in the USA?

Leaking petrol storage tanks and spillage have caused MTBE to get into groundwaters in the USA. Although it is not very toxic, it is not very biodegradable either, and has a strong taste and smell, noticeable at the 15 parts per million level. There is now a strong movement to ban it from petrol, in California in particular.

What will they use instead?

Probably another oxygen-containing compound such as ethanol. This is not so toxic, though it will probably increase the cost of the gasoline.

Is MTBE used in the UK?
No, we have toxic compounds like benzene (Octane rating 106) added to our petrol instead!
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