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Chapter 4 : Periodic classification 
of elements

.. To all of the elements for a happy birthday 

to Dmitri Mendeleev, whose 1869 version of 

the periodic table helped us order and 
understand our world.
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Chapter 4 – Index

Introduction:
1 – Modern periodic 
classification – relation with 
electronic configuration
2 – Metals and nonmetals

La liste de Lavoisier. 1787
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Mendeleev's 1869 periodic table: An 

experiment on a system of elements. 

Based on their atomic weights and 
chemical similarities.

https://en.wikipedia.org/wiki/Mendeleev
https://en.wikipedia.org/wiki/Periodic_table
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Introduction

Le tableau périodique de Mendeleïev (1869)
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Introduction

XIX century: by means of experimental
observations, chemists have tried to find analogies
and relations among the chemical species (about
60 had been discovered up to that moment) with
the aim of classifying and grouping them in
‘families’, based on their chemical properties.

The first classification was proposed by
Mendeleev. It was based on increasing atomic
mass (the laws dictating the electronic distribution
around the nucleus, i.e., the electronic structure of
atoms, was yet unknown)

Nowadays the elements are arranged by
increasing atomic number, Z.

A chemical element is a pure chemical
substance consisting of one type of atom.
• 118 elements have been identified.
• 94 occur naturally on Earth.
• 24 are artificial.
• 80 of them are stable, while the others 38

are radioactive.

Evolution de la découverte des éléments chimiques
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1 - Modern periodic classification – relation with electronic configuration

Periodic table:
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1 - Modern periodic classification – relation with electronic configuration

Periodic table:Version 2017
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1 - Modern periodic classification – relation with electronic configuration

4 blocks of elements are determined according to the nature 

(s, p, d, f) of the layer being filled.
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1 - Modern periodic classification – relation with electronic configuration

4 blocks of elements are determined according to the nature 
(s, p, d, f) of the layer being filled.

Periodic table:
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1 - Modern periodic classification – relation with electronic configuration

Base rule: return to first column every time a new layer is started

Periodic table organization
Electronic levels 
filling order

direct and 
systematic 

correspondence

PERIOD

Are ordered from left to right according 
to increasing atomic number Z

Have their peripheric electrons in the 
same layer

Elements in the 
same row

FAMILY
Or group

Have an identical electronic configuration 
in the external layer,

Same number of valence electrons

Elements in the 
same column
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1 - Modern periodic classification – relation with electronic configuration

The s block:
Composed by elements with 

electronic structure of the form: nsx

(x = 1 ou 2)

n s1 = Alcali; n s2 =  Alcalins earths

1s
2s
3s
4s
5s
6s
7s
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1 - Modern periodic classification – relation with electronic configuration

The p block:
Composed by elements with 

electronic structure of the form: ns2

npx (x = 1 to 6)

ns2 np6 = rare gases

2p
3p
4p
5p
6p
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1 - Modern periodic classification – relation with electronic configuration

The d block:
Composed by elements with electronic structure of the 

form: ns2 (n-1)dx (x = 1 to 10)
Appears from n=3: l = 0 (s), 

l = 1 (p), 
l = 2 (d)  m = -2,-1,0,1,2

Transition elements

Sc  z=21 1s2, 2s2, 2p6, 3s2, 3p6, 4s2, 3d1

Ti z=22 1s2, 2s2, 2p6, 3s2, 3p6, 4s2, 3d2 

…

3d
4d
5d
6d
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1 - Modern periodic classification – relation with electronic configuration

The f block:
Composed by elements with electronic 

structure of the form:
Appears from n=4:

l = 0 (s)
l = 1 (p)
l = 2 (d)
l = 3 (f)  m = -3,-2,-1,0,1,2,3

ns2 (n-2)fx (x = 1 to 14)

14 columns should be included between columns 3 and 4:

Z = 58 (Ce : Cerium) to Z = 71 (Lu : Lutetium) : lanthanides
Z = 90 (Th : Thorium) to z=103 (Lawrencium) : actinides

4f
5f
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1 - Modern periodic classification – relation with electronic configuration

4f
5f

The f block:
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1 - Modern periodic classification – relation with electronic configuration
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1 - Modern periodic classification – relation with electronic configuration

Why 15 lanthanide elements?
Exception to the rule 

5d and 4f subshells are very close in energy

Chemic

al

element

La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

Atomic 

number
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71

Atomic

electron

configur

ation*

5d1 4f15d1 4f3 4f4 4f5 4f6 4f7 4f75d1 4f9 4f10 4f11 4f12 4f13 4f14 4f145d1

https://en.wikipedia.org/wiki/Chemical_element
https://en.wikipedia.org/wiki/Lanthanum
https://en.wikipedia.org/wiki/Cerium
https://en.wikipedia.org/wiki/Praseodymium
https://en.wikipedia.org/wiki/Neodymium
https://en.wikipedia.org/wiki/Promethium
https://en.wikipedia.org/wiki/Samarium
https://en.wikipedia.org/wiki/Europium
https://en.wikipedia.org/wiki/Gadolinium
https://en.wikipedia.org/wiki/Terbium
https://en.wikipedia.org/wiki/Dysprosium
https://en.wikipedia.org/wiki/Holmium
https://en.wikipedia.org/wiki/Erbium
https://en.wikipedia.org/wiki/Thulium
https://en.wikipedia.org/wiki/Ytterbium
https://en.wikipedia.org/wiki/Lutetium
https://en.wikipedia.org/wiki/Atomic_number
https://en.wikipedia.org/wiki/Electron_configuration
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2 - Metals and nonmetals

Metals
_ They occupy the center and left wing (except for the H) of the periodic 
classification
_ They are in general solids (NCTP, except Hg)
_ Conductors
_ Cation donors
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2 - Metals and nonmetals

Nonmetals
_ They occupy the upper right part of the periodic classification (except for 
the noble gases)
_ Solid or gas in NCPT (except Br)
_ Non-conductors
_ Anion donors
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2 - Metals and nonmetals

Sanderson’s rule:

An element is a METAL if the number of electrons (a) in the 
highest layer is <= to the period number (n)

Is ‘X’ a metal or a nonmetal

Al
a = 3 (3 e- in the layer n=3)
n= 3 (3rd period)
a = n
It is a metal!

Si
a = 4 (4 e- in the layer n=3)
n = 3 (3rd period)
a > n
It is a nonmetal!

Examples




