
Mendeleev's periodic table 

Mendeleev arranged the elements in order of increasing relative 
atomic mass. When he did this he noted that the chemical proper-
ties of the elements and their compounds showed a periodic trend. 
He then arranged the elements by putting those with similar proper-
ties below each other into groups. To make his classification work 
Mendeleev made a few changes to his order: 

- he left gaps for yet to be discovered elements 

- he switched the order of a few elements to keep the groups con-
sistent 

Predictions using gaps 

Mendeleev left gaps in his table to place elements not known at the 
time. By looking at the chemical properties and physical proper-
ties of the elements next to a gap, he could also predict the proper-
ties of these undiscovered elements. For example, Mendeleev pre-
dicted the existence of 'eka-silicon', which would fit into a gap next 
to silicon. The element germanium was discovered later. Its proper-
ties were found to be similar to the predicted ones and confirmed 
Mendeleev's periodic table. 

Pair reversals 

Iodine has a lower relative atomic mass than tellurium. So iodine 
should be placed before tellurium in Mendeleev's tables. However, 
iodine has similar chemical properties to chlorine and bromine. To 
make iodine line up with chlorine and bromine in his table, Mendeleev 
swapped the positions of iodine and tellurium. 



The modern periodic table 
Atomic number and protons 
The atomic number of 
an element was originally just 
its position on the periodic ta-
ble. After the discovery 
of protons, scientists realised 
that the atomic number of an 
element is the same as the 
number of protons in 
its nucleus. 

In the modern periodic table, 
the elements are arranged ac-
cording to their atomic num-
ber - not their relative atomic 
mass. 
In the periodic table the ele-
ments are arranged into: 
- rows, called periods, in order 
of increasing atomic number 
- vertical columns, 
called groups, where the ele-
ments have similar properties. 

Metals and non-metals in the table 

The metal elements are found on the left hand side 
of the periodic table, and the non-metal elements 
are found on the right. Imagine a zig-zag line, 
starting at B-Al-Si, separating metals from non-
metals. 

Resolving pair reversals 

Mendeleev did not know about isotopes,  but their existence is an explana-
tion for pair reversals in his table. The positions of iodine and tellurium were 
reversed in Mendeleev's table because: 
- iodine has one naturally occurring isotope, iodine-127 
- the most abundant tellurium isotopes are tellurium-128 and tellurium-130. 

The high relative abundance of these tellurium isotopes gives tellurium the 
greater relative atomic mass. The atomic number of tellurium is 52 and the 
atomic number of iodine is 53, so these elements are in the correct order in 
the modern periodic table. 



Electronic configurations 
An electronic configuration is the way in which electrons are 
arranged in an atom.  

Different shells can hold different maximum numbers of elec-
trons. Electrons occupy shells starting with the innermost one. 
They begin to occupy the next shell when a shell becomes full. 

For elements with atomic number 1 to 20, the first shell holds 
up to 2 electrons and the second and third shell holds up to 8 
electrons. 

The electronic configuration for the diagram would be 2.8.1. 
The circle represents the electron shell and the dots (or 
crosses) represent the electrons. 

Electronic configurations and properties of elements 

The electronic configurations of atoms help explain the proper-
ties of elements and the structure of the periodic table. When 
atoms collide and react, it is the outer electrons that meet and 
interact. So, elements in the same group have similar chemical 
properties because they have the same number of electrons in 
their outer shell. 

Electronic configurations and the periodic table 
The electronic configuration of an element is related to its po-
sition on the periodic table. 

The links are: 

- the number of circles in the electronic configuration of an el-
ement is represented in the periodic table as the period num-
ber that element is situated in 
- the number of electrons in the outermost shell of an element 
is represented in the periodic table as the group number that 
element is situated in 
- the number of electrons in all shells of an element is repre-
sented in the periodic table as the element's atomic number. 
The element on the left the would be in group 1 as it has 1 elec-
tron in its outer shell. It would also be in period 3 as it has 3 
shells. 


