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Abstract 

 

Ørsted in 1824 and Wöhler in 1827 are credited with the discovery of aluminium, which they 

obtained from aluminium chloride, the former in reaction with potassium amalgam, and the latter 

with pure potassium: AlCl3 + 3K → Al + 3KCl. Initially, both likely obtained an aluminium alloy 

with some potassium. In 1827, Wöhler obtained aluminium powder, but continued his research, 

and in 1845 he was able to produce small pieces of the metal and described some of its physical 

properties. For this, he is credited with the first isolation of the metal in its pure form. 

 

The aluminium discovery initiated an aluminium hype and people from all over the world came 

to Göttingen, including the Frenchman Henri Sainte-Claire Deville and Frank Jewett from USA. 

Jewett motivated his student Charles M. Hall to develop a process for industrial production of 

aluminium. In Wöhler’s Institute worked Alfred Wilm. He developed the age hardening of 

aluminium alloys and made aluminium a versatile material suitable to build planes. 

 

Bunsen obtained in 1854 aluminium in an electrolytic process with the power source of the 

“Bunsen Element”. Industrial production of aluminium by electrolysis was not possible until after 

Siemens found in 1866 the electrodynamic process for continuous generation of electricity. But 

Bunsen had already focussed on competitive alumina production. Two of his Heidelberg students 

were successful. Georg Otto Guilini and Karl Josef Bayer were able to digest bauxite in liquid 

potassium at a very cost competitive basis. Bayer later used sodium hydroxide (caustic soda) for 

alumina production, and this is known as the Bayer process. Bielfeldt in 1966 invented the tube 

digestion process for high pressure, high temperature digestion of monohydratic bauxites. The 

Bayer process in combination with the Hall-Héroult process enabled the industrial production of 

aluminium in a competitive way - till now. 

 

In 1936, Roth developed in Hannover a water-cooled mould to cast extrusion billets and rolling 

slabs. A further development was Hot Top Moulds. 

 

In more recent times, Germany contributed to the development of Hall-Héroult cell technologies 

with continuous prebaked anodes. A special retrofit package for smelters with short payback 

periods was developed with items like debottlenecking of busbar systems, ELAS’s Pot Control 

System and various alumina transport and distribution systems. 

 

Keywords: Wöhler process, Bunsen electrolytic process, Bayer process, Tube digestion, 

Aluminium reduction technology. 

 

1. Historical Developments 

 

Ørsted in 1824 and Wöhler in 1827 are credited with the discovery of aluminium, which they 

obtained from aluminium chloride, the former in a reaction with potassium amalgam, and the 

latter with pure potassium:  

AlCl3 + 3K → Al + 3KCl. 
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1.1 Wöhler 

 

Wöhler was born on 31st of July 1800 in Frankfurt. He studied medicine in Heidelberg from 1820 

to 1823 and additionally chemistry from 1821. 

 

 
Figure 1. Friedrich Wöhler. 

 

In the years 1823 and 1824, Wöhler worked with Berzelius in Stockholm, at that time the highest 

competence in chemistry. On his way back to Germany, Wöhler stopped from 27th to 30th 

September 1824 in Copenhagen to meet Ørsted. 

 

Ørsted worked from 31st May 1824 to 31st May 1825 on the discovery of aluminium from 

aluminium chloride. In many trials Ørsted was not able to obtain pure aluminium, but most likely 

an aluminium alloy with the elements used in the experiment, mercury and potassium; the metallic 

shiny lump of material he obtained looked like tin. In 1820, Ørsted discovered magnetism. He 

focussed his research further on this item and the related electricity. 

 

Ørsted informed Wöhler about his research to obtain aluminium and recommended him to “follow 

up this matter” [1]. 

 

In 1827, Wöhler repeated in Berlin the Ørsted trials with the same result [2]. Wöhler became in 

1836 professor of chemistry in Göttingen and in 1845 he repeated his tests replacing potassium 

amalgam with pure potassium, and with this so-called “Wöhler process” he was able to obtain a 

small quantity of liquid aluminium. These pieces of aluminium made it possible to define the 

chemical and physical characteristics of aluminium. For this, Wöhler is credited with the first 

isolation of aluminium in pure form. When Wöhler published his results in 1845 in “Annalen der 

Chemie und Pharmazie”, an international aluminium hype began [3]. 

 

On 6th of February 1854, the Frenchman Henri Sainte-Claire Deville reported at the Academy of 

Sciences about his success to obtain aluminium. By replacing potassium by sodium, he was able 

to make a few kg of aluminium in good quality. Because Deville did not mention that he applied 

the Wöhler process, a priority dispute started. 

 

The dispute was settled by honouring Wöhler with the French State medal by Napoleon III and 

he was called “père d’aluminium”. Wöhler recognised that Deville achieved bigger quantities of 

pure aluminium and gave the discovery public attention. Both became later friends and performed, 

in 1857, in Göttingen tests with boron, silicon and titanium [4]. 
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Figure 8. Norðurál smelter, Iceland. 

 

 
Figure 9. A potroom with VAW’s CA 240 cells in Norðurál smelter, Iceland [27]. 
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