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Dmitri Mendeleev
1834 – 1907, Russia

Created the periodic table of the elements in 1869.

He tabulated periodic trends among some ele-

ments.

He left gaps in spaces where elements had not 

been discovered yet, which he believed should 

have been there.



  



  

 periods are in rows

 groups are in columns



  

The second period



  

The fourth period



  

Group 2, the alkaline earth metals



  

Group 17 (sometimes also called
7th main group), the halogens



  

The eight main groups

1. The Alkali Metals
2. The Alkaline Earth Metals
5. The Pnictogens
6. The Chalcogens
7. The Halogens
8. The Noble Gases

The others are called after the first 
element of the group:

3. The Boron Group
4. The Carbon Group
(5. The Nitrogen Group)
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The Transition Metals



  

The Lanthanides (Rare Earths) and Actinides



  

The periodic table including the f-block elements



  

s block p block

d block

f block



  

s block

The s block contains all elements where an s-orbital is 
the last occupied valence orbital in the ground state.

Examples (valence configurations):

H: s1

Li: s1

Rb: s1

Be: s2.
Mg: s2

He: s2

Remember: There can only be two electrons in an s-
orbital. Hence, there are two elements per period in the 
s block.



  

p block

The p block contains all elements where a p-
orbital is the last occupied valence orbital in the 
ground state.

Examples (valence configurations):

B: s2p1

P: s2p3

S: s2p4

Ne: s2p6

Ar: s2p6

Remember: There can only be two electrons in 
each of the three p-orbitals. Hence, there are six 
elements per period in the p block.



  

In even heavier atoms other types of orbitals (not just s and p) 
are occupied:



  

d block
Just like the p orbitals 
are triply degenerate, 
the d orbitals are five-
fold degenerate.

This means that ten 
electrons are needed 
to completely fill a d-
subshell.

Atomic electron and valence configurations of the d block are a little
more complicated and will be dealt with in unit 3 in more detail.



  

So, how do you know the order in which the 
orbitals are filled by electrons?



  



  

f block

Just like the p orbitals are triply degenerate and the d 
orbitals are five-fold degenerate, the f orbitals are seven 
fold degenerate.

This means that fourteen electrons are needed to 
completely fill an f-subshell.



  

As we move from left to 
right along a period we 
add one electron and one 
proton during each step.

The higher nuclear 
charge acts most strongly 
on the innermost 
electrons causing them to 
move closer to the 
nucleus.

This causes all other 
electrons to follow and 
the atomic radius to 
decrease.

As we move down along a group a whole shell 
of electrons is added in each step. This means 
that the atomic radius increases.



  

As we move from left to 
right along a period the 
electrons move closer and 
closer to the nucleus.

Electrons moving closer to 
the nucleus feel the 
nuclear attraction much 
more strongly and are 
hence less easily removed 
(ionized) from the atom.

As we move down along a group the atomic radius increases 
which means that the first ionization energy decreases.

The electron affinity, an element's ability to pull electrons 
towards it, follows the same trend as the first ionization energy.



  

Diagonal trends in the periodic table

Sometimes elements on a diagonal in 
the periodic table have very similar 
properties.

This is because two effects sometimes 
cancel out

Decreasing atomic radius along a 
period due to increased effective 
charge.
Increasing atomic radius along a 
group due to increased energy shell 
level.

This holds for many properties – metal 
character, electronegativity, etc.



  

Today we covered:

 The periodic table

periods and groups

main groups (s and p block elements)

transition metals (d block elements)

lanthanides and actinides (f block elements)

 Electron configuration for all s, p and d orbitals

 Periodic trends

along a period

along a group

diagonal trends


