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History of Chemistry 
 
The first modern chemists were called alchemists. The name “alchemy” first came 
into use in the fifth century. Before that time it was known as the sacred art, the 
divine science, the occult science, and the art of Hermes. Chemistry progressed 
little until 1850. 
 
The English Franciscan friar, Roger Bacon, (1220–1292), believed that alchemy 
should be used to create medicines and other materials to benefit humanity, 
however, the quest for gold dominated alchemy for several centuries. 
 
The modern name “chemistry” comes from the Greek word chemia, meaning 
melting and pouring. The alchemists initially worked with 16 elements: antimony, 
arsenic, bismuth, copper, gold, iron, lead, magnesium, phosphorus, mercury, 
platinum, silver, sulphur, tin, and zinc. 

 
The Phlogiston Theory 
 
Burning has been important to people ever since early humans learnt how to 
control fire. But how do things burn? This was a question which it took centuries to 
answer - and until it could be answered, chemistry could never make much 
progress. By the 17th century scientists were beginning to realise that the burning 
of fuels, the reactions of metals in air and the breathing of animals, all had 
something in common. They were all faster or slower versions of the same type of 
reaction. 
 
Wood turns to ashes when burnt. Some metals become soft powders when they 
are heated. The process could be reversed by heating them again with charcoal. 
In the 17th century the scientists Johann Becher (1625 - 1682) and Georg Stahl 
(1660 - 1734) believed that there was a clear explanation for these observations. 
 
Stahl formulated the first theory explaining combustion. He believed that metals 
and all combustible materials contained a substance, he called phlogiston, 
which was released when the metal calcified or the fuel burned. This idea, which 
became known as the Phlogiston Theory, was recognised as the explanation for 
burning for the next one hundred years.  
 
There were lots of problems with the theory but it was better than nothing. At this 
stage no-one was carrying out work in chemistry that involved accurate 
measurements, which would have allowed for verification of results, so phlogiston 
remained the only explanation. 
 
According to the phlogiston theory - 
 

• metals and all other combustible substances contain a substance known as 
phlogiston, which is released into the air on burning, along with caloric 
(heat). 

 

• air has a limited ability to absorb phlogiston. 
 

• phlogiston cannot be detected by the senses. 
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In its day the phlogiston theory was used to explain lots of observations about 
combustion. These explanations sometimes sound a bit far-fetched to our modern  
ears. For example, here are some explanations using the phlogiston theory - 

• substances lose mass when they burn because they lose phlogiston. 
 

• a flame goes out in a container because the air becomes saturated with 
phlogiston. 

 

• charcoal leaves hardly any ash when it burns because it is almost pure 
phlogiston. 

 

• a mouse dies in an airtight container, or in a container where a candle has 
been burnt until it goes out, because the air is saturated with phlogiston. 

 

• some metal ashes turn back to metals when heated with charcoal because 
the charcoal restores the levels of phlogiston in the ash. 

 
The early chemists spent most of their time extracting elements from compounds. 
In 1661 Robert Boyle (1627-1691) defined an element, in the sense we know it 
today, in his work The Sceptical Chymist. 
 
I now mean by elements… certain primitive and simple or perfectly 
unmingled bodies, which not being made of any other bodies or 
another, are the ingredients of which all those mixt bodies are 
immediately compounded and unto which they are ultimately 
resolved. 
 
Boyle was able to separate metallic elements by fire but was mystified as to why 
this did not work with other compounds such as wood, oil and fat. It took until the 
middle of the twentieth century for all of the elements we know today to be 
isolated. 
 
Draw a line to connect the scientist to the idea. 
 
 

1.  17th century scientists   a.  alchemy should be used to create 
medicine 

 

2.  Robert Boyle     b.  burning of fuels, reaction of metals in  
the air, and breathing of animals all  
had something in common 

 

3.  Roger Bacon     c.  Phlogiston Theory 
 

4.  George Stahl     d.  elements from compounds 
 

 
In 1767 Joseph Priestley discovered that graphite, a form of carbon, conducted 
electricity. This was a major discovery as the main ingredient of all resistors today 
are made of carbon.  
 
Priestly, who was a pastor at Leeds, noticed that gas “drifted” above the vat 
containing fermenting grain in the brewery next door. He also noticed that this 
gas extinguished burning wood chips and was heavier than air. He called it 
“heavy gas”. It would later be identified as carbon-dioxide. 
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He also discovered that when it was dissolved in water it had a 
very pleasant and tangy taste. He had invented soft drink, for 
which, in 1772, he was awarded a medal from the French 
Academy of Sciences. 
 
In 1791 he carried out research on other gases. At this time there 
were only simple test for gases such as appearance, smell and 
solubility in water. Different gases were known as different types 
of air, with names like "common air", "nitrous air", "acid air" and 
"reduced fixed air."  
 
Priestley also discovered other gases. He isolated oxygen by inventing an 
apparatus which allowed him to collect gases over mercury. This solved the 
problem of oxygen dissolving in water.  
 
He continued experimenting and discovered that if he burned mercuric oxide in 
his special apparatus he could produce a gas which allowed a candle to burn 
brightly. He said "I have discovered an air five or six times as good as common 
air." 
 
Later, Priestly also discovered nitrous oxide. 
 
Despite his discoveries, Priestley continued to believe in the phlogiston theory until 
his death, even though other scientists of the day produced clear evidence 
against it. Much of this evidence was based on Priestley’s own work. 
 
Since Priestley believed the phlogiston theory, he called his discovery 
"dephlogisticated air". He thought the air had had the phlogiston drained out of 
it, making it possible for burning substances to then add lots of phlogiston during 
combustion.  
 
Answer these questions 
 
 

1.  What gases did Priestly discover? 
 

 ________________________________________________________________________ 
 
2.  What did he develop that helped him separate the gases? What was the 

advantage of this? 
 

 _________________________________________________________________________ 
 

 _________________________________________________________________________ 
 

 _________________________________________________________________________ 
 
 
3.  What tests for gases had been used previously? 
 

_________________________________________________________________________ 
 

_________________________________________________________________________ 
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At the same time Antoine Lavoisier performed similar experiments in a 
closed container demonstrating that the mass of the contents before 
and after the chemical change remained the same. This led to the 
law of conservation of mass. 
 
He also determined that oxygen was the component responsible  
for the increase in mass observed in combustible reactions. This 
discovery led to the law of conservation of matter—that matter is 
neither created nor destroyed but is simply changed from one form 
to another.  
 
Lavoisier recognised a simpler form of notation was needed so he devised the 
first systematic chemical nomenclature, naming compounds based on the 
elements that formed them, e.g., water is H2O. 

 
Knowledge of chemistry was further expanded with the discovery of 
electricity. This allowed for the isolating of elements by electrolysis. In 
1807 Humphrey Davy, (1788-1829), isolated potassium and sodium 
by passing an electric current from a powerful battery through fused 
potash and soda. Later, using a similar procedure, he also isolated 
barium, magnesium, calcium and strontium. On the basis of this work 
he put forward the hypothesis that electrical attractions are 
responsible for the formation of chemical compounds. 

 
The Swedish chemist, Jöns Jacob Berzelius, (1779-1848) put forward a 
more extreme view at the time. He suggested that every chemical 
compound is formed by the union of two oppositley electrified 
atoms or groups of atoms. 
 
Complete the following: 
 
 

1.  The mass of the contents, before and after a chemical change,  
 

 _________________________________________________________. 
 
2.  ____________ is responsible for the increase in mass observed in 
 

 combustible reactions. 
 
3.  Matter is neither  _______________________________________ but is simply  
 

 _________________________________________. 
 
4.  Electrical attractions are responsible for _______________________________ 
  

 _________________________________________. 
 
5.  Every chemical compound is formed by _________________________________ 
 

 _________________________________________. 
 

 You will learn more about these theories later. 
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Answers for Chemistry 9A 
 

Page 3 
Connect the scientist 

1.  b 
2.  d 
3.  a 
4.  c 

 

Page 4 
Answer the questions 
1.  Priestley discovered carbon dioxide, 

oxygen and nitrous oxide. 
 

2.  He developed an apparatus that would 
allow him to gather gas over mercury. 
The advantage was that mercury did 
not absorb the gases unlike water. 

 

3.  Previously the only tests were 
appearance, smell and solubility in 
water. 

 

Page 5 
Complete 

1.  remain the same 
 

2.  Oxygen 
 

3.  created or destroyed changed from 
one form to another 

 

4.  the formation of chemical compounds 
 

5.  the union of two opposite electrified 
atoms or groups of atoms. 

 

Page 6 
Answer the questions 

1.  Matter is anything that occupies space 
and weight. 

 

2.  elements 
 

3.  specific gravity or density; odour; 
hardness; colour; state 

 

4.  Any three of the following:  mass; 
shape; quality; quantity; relationship to 
other objects. 

 

5.  A property of a substance is a 
description of what happens when you 
observe it or do something to it. 

 

6.  A mixture is two or more substances 
that are not combined chemically. 

 

Page 7 
Answer the questions. 
1.  An element is a substance which cannot 

be broken down by chemical reaction 
into simpler substances. It is the simple 
substance from which the universe is 
made and is a pure substance itself. 

 

2.  92 
 

3.  We divide them into metals and non-
metals or into solids, liquids and gases. 

 

 

Page 8 
Answer these questions 
1.  A compound is a substance with a 

known composition of elements which 
can not be separated by physical 
means. 

 

2.  a chemical bond 
 

3.  completely different 
from which it was made 

 

4.  water  or common salt  or copper 
sulphate 

 

Page 10 
A.  Answer these questions 
1.  Any of the following 

Carbon (C) non metal 
Fluorine (F) non metal 
Hydrogen (H) non metal 
Iodine (I) non metal 
Nitrogen (N) non metal 
Oxygen (O) non metal 
Phosphorus (P) non metal 
Potassium (K) metal 
Sulphur (S) non metal 
Uranium (U) metal 

 

2.  Any 6 of the following 
Copper (Cu) 
Gold (Au); Iron (Fe) 
Lead (Pb) 
Mercury (Hg) 
Potassium (K) 
Silver (Ag) 
Sodium (Na) 

3.  a.  C  b.  Cl  c.  Au 
d.  Mg  e.  Zn  f.  Ca 

 

4.  a.  Oxygen b.  Hydrogen 
c.  Nitrogen d.  Potassium 

 

B.  Complete the following: 
1.  92  2.  –ium 3.  Latin      Greek 
 

Page 11 
Answer these questions 
1.  An atom is the smallest part of an 

element capable of showing the 
properties of an element. 

 

Page 12 
2.  John Dalton 
 

3.  a.  All matter is made up of atoms. 
b.  Atoms of the same element are alike. 
c.  In a chemical reaction, atoms of 

elements combine in the ratio of 
simple whole numbers to form 
molecules. 

d.  Molecules of a compound are alike. 
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