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Welcome to the fascinating 


world of the periodic table.


In these pages you’ll discover the origins and genius 


of the periodic table, including how the system and 


structure came about, what each symbol means 


and how it underpins our understanding of matter, 


materials and the study of chemistry. Explore 


the elements at work in your world, look into the 


table's future and get a clear picture of its role in 


explaining the building blocks of the Universe.


At the Royal Society of Chemistry we believe 


chemistry is for everyone, so – whether you want 


to understand a bit more about how life and the 


world works, or dream of one day making your own 


discoveries – read on and enjoy.


Mark Jordan


Head of Education


Royal Society of Chemistry
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WHAT IS AN ELEMENT? 


All matter – all the stuff in the Universe – is made up 


of tiny building blocks called atoms. These atoms can 


exist on their own, or they can bond together, forming 


molecules, to make more complicated things. 


The different types of atoms are known as elements. 


So far, we have found 118 different elements, 


although we think there are even more.


The number of neutrons 


determines the mass (and 


therefore the isotope, see 



page 7) of the element.


The number of protons determines 


which element you have – one proton 


is hydrogen; two protons is helium.


The nucleus is made up of 


positively charged protons and 


neutrally charged neutrons. 


At the centre of the 


atom is the nucleus.


Elemental parts


Each atom of an element is 


made up of different parts.
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I see isotopes


What if two atoms have the same number 


of protons, but a different number of 


neutrons? These are known as isotopes. 


Isotopes are usually referred to by the 


total number of protons and neutrons in 


the nucleus: so carbon-12 has six protons 


and six neutrons, while carbon-14 has six 


protons and eight neutrons.


There are far more isotopes than there are 


elements – we know of more than 3,000!


The number of electrons in the 


outer-most shell determines 


how the atom will bond with 


other atoms.


Elements whose atoms have 


the same number of electrons 


in their outmost shell will 


behave similarly to each other.


Positively charged protons attract 


negatively charged particles, called 


electrons. But electrons are much 


smaller – they have a mass that's about 


1,835 times smaller than a proton!


These electrons orbit around 


the nucleus, and form shells. 


Each shell needs a set number 


of electrons to be full. 


Proton


Electron


Carbon-12


Carbon-14


Neutron


Shell
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Gold, Au


Lead, Pb


(Cu, Cuprum)
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I found it!


The discoverer of an element usually gets to name it. 


It is part of the acknowledgement of their achievement. 


But in the early days of discoveries, there were no rules 


about what these trailblazers could call an element, 


and so many elements have had their names changed 


throughout history. 


You can see evidence of this in the symbols we use on 


the periodic table: the Romans called gold 


aurum


 and 


lead 


plumbum


, so their symbols are Au and Pb.



No, I did!


This often led to elements being given different names 


depending on where you lived – especially when two 


different people claimed to be the real discoverer. 


In 1907, two scientists, Georges Urbain and 


Carl Auer von Welsbach, both claimed 


they had discovered element 71. While 


most of the world agreed Urbain was 


fi rst, and used his preferred name 



(lutetium, after the Roman name for Paris), 


some scientists used von Welsbach’s name 


choice, cassiopium, for the next 40 years.


Argentina and Cyprus have special connections 



with the elements (silver and copper respectively)!


Argentina: named after the Latin name for silver.



Cyprus: gave copper its name, which means 



‘from Cyprus’ in Latin.


WHO NAMES THE ELEMENTS?


Where on Earth did the names for these 118 elements 


come from? Who or what gets the privilege of naming 


a new, unqiue part of our Universe?


(Ag, Argentum)
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Let’s all get along


In 2016, scientists around the world got together and 


decided on a set of rules about what an element could 


be called. This is enforced by the International Union 


of Pure and Applied Chemistry (IUPAC), a group of 


chemists who look after the periodic table.


ALL NEW ELEMENTS MUST BE NAMED AFTER EITHER:


 


· A place


*


  · A scientist


  · A mythological creature


  · A property of the element


  · A mineral the element came from.


*


The place doesn’t have to be on Earth – 


elements have been named after the Sun, 


  Uranus, Neptune and Pluto.
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Famous ﬁ rsts



The fi rst elements identifi ed were mostly 



metals (an element that gets shiny when 


polished, and is a good conductor of heat and 


electricity), such as silver, gold and copper. 


These metals were used to create tools, 


jewellery and weapons.


WHEN WERE THE 


ELEMENTS DISCOVERED?


Humans have been discovering elements since before 


recorded history. Several scientists arranged the elements 


they knew about in different ways, before a chemist called 


Dmitri Mendeleev arranged them as they are today.


Happy accident?


Things changed in the seventeenth century, when 


a German alchemist, Hennig Brand, accidentally 


discovered phosphorus while trying to turn his 


wee into gold. 


Scientists then began to discover gases – such as 


hydrogen and helium – and did experiments to 


fi nd even more elements hidden in stones.



Scientists needed a map to remember all these 


elements and see how they relate to one another. 


That’s why the periodic table was created. 


circa 8000 BCE


Humans identifi ed and 



started using copper


1669


Hennig Brand 


discovered 


phosphorus
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