GCSE Acids 01  © RWGrime
31/12/02
Arrhenius, Bronsted & Lowry 

Acids have been around for a long time.  Arabic chemists made sulphuric, nitric and hydrochloric acids nearly 1000 years ago.  However, it took scientists a long time to work out what acids actually are.  

Early ideas

Some of the first ideas were very wrong.  For example, Robert Boyle suggested in 1675 that acids contain special particles that squeeze into spaces like tiny wedges and break things apart.  

In 1777, Antoine Lavoisier suggested that all acids contain oxygen.  In fact, he gave oxygen its name which measn “acid-maker”.  We now that many acids do not contain oxygen!  

In 1854, Auguste Laurent showed that all acids contain hydrogen.  This is true, much there is much more to how acids work.

Arrhenius

In 1887, the Swedish chemist Svante Arrhenius proposed that acids were substances that contain hydrogen ions.  The ions came from molecules splitting or dissociating in water to produce hydrogen ions.  However, this idea that molecules was not generally accepted because people did not think that molecules could be split.  Also, Arrhenius was still a student when he put forward these ideas in his PhD thesis which made it difficult for his ideas to be taken seriously.  Indeed, the university was reluctant to give him his PhD, and only just passed him with the lowest grade possible.

As knowledge of atomic structure developed, chemists realised that the hydrogen ion was in fact just a proton, and that such a small ion was unlikely to exist on its own in water.  This put further doubt on Arrhenius’s theory.
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Bronsted and Lowry

In 1923, working independently, the Danish chemist Johannes Bronsted and the British chemist Thomas Lowry stated that acids were proton donors and bases were proton acceptors.  They realised that the H+ ion in water is bonded to water molecules, forming H3O+, although this is usually written as H+(aq). 

By 1923, the structure of the atom and the existence of protons and electrons was well established and accepted by virtually all scientists.  The fact that an H+ ion is the same thing as a proton was also recognised.  This greater knowledge meant that the ideas of Lowry and Bronsted were quickly accepted.  This work also led to Arrhenius’s ideas becoming accepted, although Lowry and Bronsted has developed them further.  

1)
Summarise the contribution that Arrhenius made to our current understanding of acids.

2)
Explain why Arrhenius’s ideas took so long to be accepted.

3)
Summarise the contribution that Lowry and Bronsted made to our current understanding of acids.

4)
Explain why Bronsted and Lowry’s ideas were accepted much faster than Arrhenius’s.

5)
Identify the acid and base in each of the following reactions:


a)
KOH(aq)  +  HCOOH(aq) (  HCOOK(aq)  +  H2O(l)


b)
CH3COOH(aq)  +  HCl(aq)  (  CH3COOH2+(aq)  +  Cl-(aq)


c)
H2O(l)  +  NH3(aq)  (  OH-(aq)  +  NH4+(aq)


d)
H2O(l)  +  HCl(g)  (  H3O+(aq)  +  Cl_(aq)

