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 What is light? Through the 
ages, scientists, chemists 
and physicists have come 
up with many different 

answers. However, one phenomenon 
which they all noticed is that light was 
inherent in chemical reactions.

When material bodies were set on fire, 
light was emitted, and when they stopped 
burning, the light went out.

Until mid-1800, scientists had a simple 
explanation. Light was a weightless mate-
rial substance, a so called imponderabili-
um. Heat, magnetism, and electricity were 
other examples. Empirical studies indica-
ted this. An electric spark burnt a hole in 
paper; hence it must possess an inherent 
material character.

Carl Wilhelm Scheele burnt chemical sub-
stances in a sealed space above a water 
surface, he noticed that the volume in the 
sealed space decreased, and then conclu-
ded that ”fire air”, considered as one com-
ponent of air (the other one, Scheele called 
”foul air”), somehow had been involved in 
a chemical reaction. In addition, he noti-
ced that it had become warm outside the 
glass, and that sometimes the burning 
also generated light.

As Scheele was a scientist, his explana-
tion was that phlogiston, believed to be 
present in any combustible body, was re-
leased in the burning and combined with 
fire air, generating the chemical substance 
heat. As heat was such an extremely fine 
substance, it could penetrate the walls of 
the glass vessel. When large amounts of 
phlogiston were present, the chemical sub-
stance light was produced.

During the so called chemical revolution, 
when the Frenchman Antoine Lavoisier 
was one of the leading figures (although 
far from the only one), the approach to 
combustion changed, and so too did the 
view of heat and light. They didn’t lose 
their status as chemical substances, but 
they transformed from complex to simple 
chemical substances. 

Now, combustion resulted in oxygen 
being absorbed, but the oxygen gas was 
in itself a chemical compound compri-
sing oxygen and heat. The combustion 
decomposed the oxygen gas so that the 
oxygen produced an oxide, and the heat 
was released. As a scientist, Lavoisier was 
also keen to explain the origin of the heat 
generated during the combustion, and to 
him heat and light were still weightless 
material substances.

This explains why the chemical substances 
heat and light can be found at the top of the 
list of simple substances made up by La-
voisier. The list is sometimes, a 
little inappropriately, called the 
first list of elements (because it 
”almost” corresponds with the 
substances we regard as ele-
ments today). However, it was 
in line with Lavoisier’s percep-
tion of what should be regar-
ded as an element, namely ”the 
simplest substances that one 
is able to chemically analyse”. 

Both Scheele and Lavoisier 
had shown, albeit within dif-
ferent theoretical frameworks, 
that the substances heat and 
light could be chemically ana-
lysed. Thus, the idea of light 
and heat as imponderabilia was 
such an empirically established 
fact that it survived the theore-
tical reform that resulted in a 
new approach to combustion. 

The first chemical nomen-
clature according to the new 
chemistry in Sweden by An-
ders Gustaf Ekeberg, Berzeli-
us’ teacher, was published in 
1795. Not only did this contain 
the new names for fire air and 
foul air (oxygen and nitrogen), 
but it also kept heat and light 
as chemical substances.

Berzelius was also a propo-
nent of the notion, and in 1808 

he even considered whether light, heat, 
electricity and magnetism could be diffe-
rent qualities of a common, underlying 
substance, and that perhaps all of them 
”consisted of common, simpler, to us com-
pletely unknown elements”. Berzelius was 
of course one of the greatest experimenta-
lists in the history of chemistry.

Reflecting on the reasons for a scientist’s 
support for a certain theory is a useful 
exercise. KB

Anders Lundgren, professor, department of His-
tory of Science and Ideas, Uppsala university.

Light and heat: Chemical substances
Learn from history, we're told. During 2015, the historical committee of the 

Swedish Chemical Society will help us do just that. We start with Light - in 

honour of The Year of Light.
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The chemical substances heat and light can be found 
at the top of the list of simple substances made up by 
Lavoisier.


