SF6

Sounds like a science fiction serial.

No, it is the most dangerous greenhouse gas.

I thought that was carbon dioxide?

SF6 is the gas with a global warming potential, measured over a 100-year span, around 20000 times greater than CO2.

So it is a nasty substance?  

Not at all, it is very unreactive. It has an atmospheric lifetime of about 3200 years; it is its lack of reactivity and persistence that magnifies the problem, as it is so slow to break down and disperse.

Where does it come from?

It can be made by burning sulphur in an atmosphere of fluorine.
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It isn't found in nature, it comes from industrial emissions. Because it is such a stable substance that is difficult to decompose, it is used in the electric power industry as an insulating gas in electrical transmission and distribution equipment, such as circuit breakers and switchgear. It is also used in the manufacture, casting and degassing of molten aluminium and magnesium; because it is so unreactive, it forms a blanket that keeps atmospheric oxygen away from these hot, reactive metals. 

Tell me more about its properties.
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SF6 is made of octahedrally shaped molecules; SF6 and TeF6 also exist but are much more reactive. Other octahedral fluorides are known, but they all contain a metal, as in UF6 and PtF6. Like other covalent substances, there are strong covalent bonds within the molecules but only weak (Van der Waals') forces between molecules, so that it has a low boiling point and melting point (actually it sublimes, at -63.7°C).

It is a colourless, tasteless, non-flammable, non-toxic and insoluble gas at room temperature.

Why is it so unreactive?

SF6 can be heated to 500°C without any decomposition and even when hot does not react with many metals and non-metals, though it does react with boiling sodium to form Na2S and NaF. It does not react with high-pressure steam either.

Its unreactivity is probably due to a combination of factors. Because fluorine forms strong covalent bonds, the S-F bonds have high bond energies and are difficult to break. Because there are so many fluorine atoms surrounding the sulphur atom, it is well shielded from attacking molecules too. However, it seems that the molecule may be energetically unstable but stabilised by kinetic factors- it simply reacts extremely slowly owing to high activation energies for its reactions.

