


The earliest applications of chemical processes 
were concerned with extraction and working of 
metals and manufacture of pottery.

These arts were carried out without any theoritical 
backgroud, but often with considerable skill.

Before the finding of metals, usually their 
implements were made of stone, horn or bone.



The 1st metal known was probably gold. This metal occurs in 
the native mettalic form in some river sands and would

attract attention by its color and lustre.  The earliest 
gold was probably obtained as a small nuggets 

by washing alluvial deposit.

Fig 1. Gold washing in ancient Egypt (4000 BC)



Fig 2. Sumerian copper statuette (3300 BC)

The next metal known was probably copper and some think 
it was known even before gold in Egypt. The Egyptian copper 

was probably obtained by reducing the ore malachite (the 
basic copper carbonate) from Sinai in charcoal fires.



Fig 3. Silver vase of Entemena (2850 BC)

The earliest known working in 
metals appears before 3400 BC 
in Egypt and Mesopotamia, 
and rather later in the island of 
Crete, in the Mediterranean. 
Egypt and Mesopotamia are 
rivals in the claim for the origin 
of  the working of metals. The 
Sumerians (the ancient 
inhabitants of Mesopotamia) 
were expert in the working of 
gold, silver and copper.



Gold and copper also occurs in the island of Crete, which was 
the centre of an old civilization known as the Minoan. The 
Cretans probably learnt the use of metal frop Egypt, with 
which the were in relation from the earliest times. 

Fig 4. Minoan Gold Cup (1500 BC)



A great advance in metal working was the invention of 
bronze, an alloy of copper and tin. The earliest Egyptian  
bronze is dating to about 3000 BC.

4ÈÅ ÂÉÇ ÑÕÅÓÔÉÏÎ ȡ Ȱ7ÈÅÒÅ ÄÉÄ ÔÈÅ ÔÉÎ ÃÁÍÅ ÆÒÏÍȩȱ
(nowadays, there are no tin mines in both of Egypt 
and Mesopotamia)

Egyptian and Mesopotamian bronzes sometimes contain 
lead in place of tin and sometimes aantimony (as do some 
early Chinese bronzes).



Fig 5. Egyptian Metal Working (a copper vase)

The metal iron, silver and lead were also known in Egypt, 
soon after copper and gold (about 3400 BC).



The early iron was very scarce and was probably (since it 
contains nickel) obtained from meteorites. 

Iron tools were found in the pyramid of Cheops (2900 BC) 
and do not contain nickel. Iron was used sparingly in Egypt 
about 2000 BC, which come from the Land of the Hitties, 
in Asia Minor, around the Black Sea. The Hittites 
promising a steel dagger and asking for gold in exchange.



The metal Orichalcum (mentioned by Plato), may have 
been brass, was found in Palestine at 12oo BC.

&ÉÇ ΰȢ 2ÏÍÁÎȭÓ #ÏÉÎȟ ÍÁÄÅ ÆÒÏÍ ÂÒÁÓÓ ɉΫΪΪ -Ɋ

http://www.ancientpeddler.com/roman imp/adoptives/ant_pius/pages/apius_sest_597k.htm


Fig 7. Egyptian making pottery  with furnace

The Egyptian potter very soon learnt the use of the wheel 
for moulding the clay and the vessels were baked in tall 
closed furnaces, not in open fire.



The manufacture  of glass on the large scale apparently 
bagan in Egypt about 1370 BC. The alkali (natron, 
sodium carbonate found in Egyptian lakes near 
Alexandria) was melted with crushed quartz in 
crucibles.

! ÄÅÅÐ ÂÌÕÅ ÃÏÌÏÒ ɉȰ%ÇÙÐÔÉÁÎ ÂÌÕÅȱɊ ×ÁÓ ÍÁÄÅ ÉÎ %ÇÙÐÔ ÂÙ 
heating silica with malachite and lime in the 
temperature range 830 ɀ90o oC.

Some early speciments of Egyptian and Babylonian blue 
glass are colored with cobalt.





4ÈÅ ÎÁÍÅ ÏÆ ȰÅÌÅÍÅÎÔÓȱ ɉstoicheia) was first used by Plato 
(427 ɀ347 BC), who assumed that things are produced 
from a formless primary matter, perhaps just space, taking 
ÏÎ ȰÆÏÒÍÓȱȢ

Aristotle (384 ɀ322 BC) developed the view that all 
ÓÕÂÓÔÁÎÃÅÓ ×ÅÒÅ ÍÁÄÅ ÏÆ Á ÐÒÉÍÁÒÙ ÍÁÔÔÅÒȟ ÃÁÌÌÅÄ Ȱhuléó. 

!ÒÉÓÔÏÔÌÅ ÄÅÆÉÎÅÄ ÁÎ ÅÌÅÍÅÎÔ ÏÒ ȰÓÉÍÐÌÅ ÂÏÄÙȱ ÁÓ ȰÏÎÅ ÏÆ 
those bodies into which other bodies can be decomposed 
and which itself is not capable of being divided into 
ÏÔÈÅÒÓȱȢ



FIRE

WATER

EARTHAIR

Hot Dry

ColdMoist

Aristotle took as the fundamental properties of matter. By 
combining these in pairs, he obtained what are called 
Ȱ4(% &/52 %,%-%.43ȱ. This theory persisted until 
towars the end of 18th century.



!ÒÉÓÔÏÔÌÅȭÓ ÉÄÅÁ ȡ
1. Early idea of transmutation
2. He distinguished between mechanical mixture and 

solution and chemical change with complete change of 
properties.

3. -ÅÒÃÕÒÙ ÁÓ ȰÓÉÌÖÅÒ ×ÁÔÅÒȱ ɉchutos arguros)
4. He says that the vapour from sea water evaporated in a 

vessel condenses as a fresh water on the cool lid and 
(wrongly) that wine would give water in a similar way 
(DISTILLATION)

5. He concluded that metals are mostly water.



The first clear expression of the idea of an element occurs 
in the teachings of the Greek philosophers.

1. Thales (640 ɀ546 BC) supposed that all things were 
formed of water;

2. Anaxinemes (560 ɀ500 BC) of air;
3. Herakleitos (536 ɀ470 BC) of fire;
4. Empedokles (490 ɀ430 BC) introduced the ideas of 
ÆÏÕÒ ȰÒÏÏÔÓȱ ÏÆ ÔÈÉÎÇÓȡ ÆÉÒÅȟ ÁÉÒȟ ×ÁÔÅÒȟ ÅÁÒÔÈȠ ÁÎÄ Ô×Ï 
forces, attraction and repulsion which joined and 
separated them.



CHEMICAL KNOWLEDGE OF CLASICAL PERIOD

Dioskurides (60 M) and Pliny the Elder (23 ɀ79 M, the
author of the famousȰ(ÉÓÔÏÒÙof .ÁÔÕÒÅȱɊwere described
several chemical substances,such as the oxide of copper,
iron, and zinc; alum; the sulphates of copper and iron ;
vegetable and animal products, including dyes, and with
some simple chemical operations, such as the working of
metal and alloys, amalgams,and testing gold and silver for
purity.


