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PERIODIC TABLE –BASIC TOOLBOX OF EVERY CHEMIST 

organize and display the elements in a way that provides information 
about their characteristics 



• Organized to provide a great deal of information about elements and 

how they relate to one another

• Elements within a specific group have similar chemical properties

• Provides information on relative size, ionization energy, electron affinity, 

electronegativity 

WHY DO WE NEED A PERIODIC TABLE?

OME related questions:
Why NH3 is stable and NCl3 is not 
Why is nitrogen used in explosives?
Why is glycerin not explosive but nitroglycerine is?
Why carbon can form only four bonds in high-energy materials?
Why white phosphorus is more reactive than red?

. 

https://youtu.be/kqe9tEcZkno

https://youtu.be/kqe9tEcZkno


• An element is a substance that cannot be broken down into any other substance 

FEW DEFINITIONS AS REMINDER

Atoms of the same element have the same size, mass, and other properties

Atoms of different elements differ in size, mass, and other properties

There are 92 elements occurring naturally on Earth

Elements formed in the process of fusion of He and H

Every element is made up of its own type of atom therefore the chemical 

elements are all very different from each other.



FEW DEFINITIONS AS REMINDER

• an atom the smallest part of an element that can ever exist

• the subatomic particles: proton, neutron (in nucleus), electron

• Atoms of a given element have the same mass

• Elements are arranged in a periodic table according to 

their number of protons

• The periodic table lists all the known elements and groups together 

those with similar properties.

electron (e-)

nucleus 
(p+n) 

ATOM



PERIODIC TABLE HALL OF FAME

John Dalton discovered that elements consisted of atoms. 

He also realised that atoms of the different elements had 

different masses

1766-1844

Johann Wolfgang Dobereiner noticed that groups of elements (TRIADS) 

were similar (1829). 

Lithium, sodium, and potassium have similar properties and equally 

spaced masses 7, 23 and 39. 

John Newlands ordered atoms in order of atomic masses in rows of 8 

This was to fit in with Dobereiner's triads 

The problem was that the pattern only fitted for the first 15 elements 

Copper in the same group as sodium !!? 

1780-1849

1837-1898



HALL OF FAME – Dmitri MENDELEEV

1834-1907

Decided to ignore the elements that did not fit

He recognised that some elements might not have been 

discovered 

He was vindicated by the discovery of Germanium in 1885

Periodic Table Oscar Winner



Can you work out which elements are missing?

Sc GeGa Tc



There was still the problem of ignoring some of the 

elements

Moseley solved this when he used X-ray studies to 

work out the number of electrons in the atom 

By arranging elements in order of the number of 

electrons the modern Periodic Table dropped out.

HALL OF FAME – Henry MOSELEY

1887-1915



STRUCTURE OF PERIODIC TABLE

https://www.rsc.org/periodic-table
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NAMES of GROUPS 

https://www.rsc.org/periodic-table
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PERIODIC PROPERTIES: GROUP 1

https://youtu.be/6ZY6d6jrq-0

Group 1 elements: Li, Na, K, Rb, Cs, Fr 

https://youtu.be/MGUPKA_pOEE

Reaction with water Flame test

https://youtu.be/6ZY6d6jrq-0
https://youtu.be/MGUPKA_pOEE


Similar properties of HALOGENS

Chlorine Bromine Iodine

PERIODIC PROPERTIES: GROUP 17 (VIIB)

• halogens contain elements in all three states of matter (solid, liquid, 

and gas) at standard temperature and pressure

• diatomic molecules, non-metals

• very strong oxidizing agents



non-metal

METALS

NON-METALS

METALLOIDS

METALS, NON-METALS, METALLOIDS

A simple classification that splits the periodic table into 
families of similar materials 
Each section has distinct properties and differences

https://www.rsc.org/periodic-table



Metals:
Lustrous solids 
High melting points 
Conduct electricity 
Malleable and ductile 
Act as reducing agents in 
reactions

Non-Metals:
Poor structural materials 
Low melting points 
Often gases or liquids 
Non conductors 
Discrete molecular structures 
Often act as oxidising agents 
(oxygen)

Metalloids:
Solids 
Giant molecular structures 
High melting points 
Semiconductors (Silicon)

METALS, NON-METALS, METALLOIDS



17
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Symbol

Name

Average Atomic Mass

WHAT IS IN THE ATOM?

Subatomic particles:

proton mass = 1 charge = +1

neutron mass = 1 charge = 0

electron mass = 0 charge = -1

Number of protons = atomic number (Z) = number of electrons  

Mass of atom = mass number = number of protons + number of neutrons

A  =  Z  +  n

DEFINES ATOM TYPE

electron (e-)

nucleus 
(p+n) 

ATOM



ISOTOPES

• two or more types of atoms that have the same atomic number (number of protons) and 

same number of electrons (Z) but different numbers of neutrons in their nuclei 

• all isotopes of a given element have almost the same chemical properties but they have different 

atomic masses and physical properties

Two stable isotopes :

one with 18 neutrons

one with 20 neutrons

Cl
chlorine

35.453

17

Z = 17 17 protons in every chlorine atom 

n = 18 A = Z + n = 17 + 18 = 35 Cl-35 or 35Cl

n = 20 A = Z + n = 17 + 20 = 37 Cl-37 or 37Cl



(AVERAGE) ATOMIC MASS

In a sample of element, all isotopes are present. So, need average mass

Chlorine: ¾ are Cl-35 and ¼ are Cl-37

weighted 
average     
mass

=     (mass of isotope)  fraction of atoms of this isotope

Average atomic mass =
= (35)(0.75) + (37)(0.25) = 35.5

average mass = total mass ÷ number of atoms 

NOT simple average of isotopes



SUMMARY

• Elements of the same kind are made of the same atoms

• Atoms of a given element have the same mass

• Elements are arranged in a periodic table according to their number of electrons

• Periodic table consists of vertical groups and horizontal periods

• Elements are either metals, non-metals, or metalloids



Practice problem 1: 
List the names, chemical symbols, and atomic numbers of 
the alkali metals. Describe their reaction with water



Practice problem 2: 
List the names, chemical symbols, and atomic numbers of 
the halogens. Identify the normal physical state of each. 


