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In defence of Aluminium

Richard Rendle

The case of writers of most modern chemistry texts and many chemistry teachers versus aluminium.

Your Honour, my client, aluminium, stands before this court accused of being a rule breaker, confidence trickster and a fraud. The basis for these allegations is apparently that my client has, by deceit, taken an elevated place in something called a reactivity series while, in fact, showing very little reactivity. 

Your Honour and members of the jury, the defence will show that these claims are based on poor chemistry and my client is completely innocent. 

In presenting the case for the defence it is necessary to look at historical developments. Many years ago learned chemists studied a group of elements called metals and in an attempt to organise the then current knowledge decided to place them in order of their ability or potential to react. The experimental basis for establishing the order was two fold.

· How the metal behaved when placed in a solution of the salt of another metal.

· The cell potentials obtained when metal/metal ion half cells were put together in pairs.

Arising from this came a series known as the activity series or electrochemical series. It was based entirely on the ability of each metal to react in the two situations above and not on the rate or violence of the reaction.

Your Honour, it appears that many years later educators decided that because pupils were now called students they had assumed the mantle of experienced chemists and by using the discovery process could emulate the work of their forebears and establish the order for themselves.

In these studies metals are reacted with:

· air

· water

· acid

· salt solutions

The observations are based, not on the ability of the metal to react, but on the rate of each reaction – the reactivity.

For members of the jury who are not familiar with chemistry let me restate the difference.

Activity is a measure of the ability or potential of the metal to react.

Reactivity is a measure of the rate or violence with which the metal reacts.

It is true that the terms sound very similar. It is also true that as a general rule active metals are also reactive. However there are sufficient exceptions that the two concepts must be acknowledged separately.

What transpired from this confusion is hard to unravel but it appears that those responsible for defaming my client looked at the observations from their experiments on reactivity and tried to rationalise them with the order of metals given in the activity series.

What they came up with, which is often called the reactivity series to justify their actions, is an order, which for selected metals, is usually written:

K, Na, Li, Ca, Mg, Al, Zn, Fe, Pb, [H], Cu, Ag, Au

Compare this with the activity series for the same metals:

Li, K, Ca, Na, Mg, Al, Zn, Fe, Pb, [H], Cu, Ag, Au

Your Honour, if the first series is a reactivity series then aluminium is clearly out of order. It is obviously positioned where it is to mimic the activity series as closely as possible.

The proponents of this reactivity series justify their placement of aluminium by claiming that my client is a rule breaker. Precisely what rule is broken is never quite clear.

In placing aluminium in this position on the basis of reactivity they are also ignoring a concept that they are keen on; namely scientific method.

In essence this is:

· Note some observations

· Propose an hypothesis based on those observations

· Test the hypothesis by carrying out experiments

· If observations don't fit the hypothesis, modify the hypothesis.

Presumably the hypothesis here is that metals can be ranked in order of their reactivity. But in this case the moment observations are made that don't fit the perceived hypothesis, the metal rather than the hypothesis is called into question. This is done so that the so called reactivity series can match the activity series which has an entirely different basis for its existence.

The truth of the matter, your Honour is that aluminium, my client, is an active metal but is prevented from reacting by a protective oxide coating. 

As a non chemical example: someone may have the potential to be a world champion sprinter but if that person breaks a leg on the eve of the big race that potential won’t be realised.

You will note that at the top end, the order of the metals is significantly different between the two series but no other metals are labelled rule breakers. Nickel, while not listed in these series, ranks just under iron and therefore has the potential to react with acid but its reaction with acid is imperceptibly slow. It is not singled out either.

In conclusion your Honour and members of the jury I put it to you that the charges laid are classic tall poppy syndrome and my client has been the victim of an orchestrated litany of misconceptions through his willingness to make himself available whenever required. Many of the allegations against my client are now so widely promulgated that they are now accepted as fact.

His record of community service shows his good character. His low density and considerable strength have been widely recognised and for many years my client has made valuable contributions to society being involved in various aspects of everyday life. He has chosen to face the forces of nature relying completely on his own resources. He has not required painting or other protective coatings and has shunned the use of a sacrifice metal.

Indeed it is these very properties that are so eagerly utilised by society that have caused these charges to be laid against him.

Members of the jury you have no alternative but to find my client not guilty and your Honour I recommend that teachers and text book writers look closely at the facts and put the record straight.

I rest my case.

