
The stable filled electron configuration

1-1-4. The periodic properties of elements

Inert element or inert gas

At the periodic table
Alkali element : one more electron on the closed shell. 
Alkaline earth element : two more electrons on the closed shell. 
Transition elements : have the outmost electron on the 3d, 4d or 5d 
subshells.
Lanthanide and actinide elements: have the outmost electron on the 
4f and 5f subshell.



 Periodic Trends

The historical periodic table was an arrangement of the
known elements ranked by either increasing mass or
atomic number such that chemically similar elements were
grouped together. As experimental techniques improved and the
arrangement was refined, a host of physical and chemical properties
were found to fall in cyclic patterns when the elements were
arranged by atomic number. The name ‘periodic’ comes from the
mathematical term for a repeating function.

• Valence
The valence is the number of outer shell electrons. These are the
electrons available to take part in chemical reactions, so it is
important for us to know their number and how tightly they are
attracted to the nucleus. The periodic trend for valence works well
for the representative elements, which are in groups 1, 2, 13, 14, 15,
16, 17, and 18 (the ‘tall’ parts of the table). Reading left to right,
the valence for each of the main groups increases from one to 8.
The noble gas elements, with 8 valence electrons, are especially
stable. From this information we can deduce the octet rule and the
common monatomic ion charges.
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 Electron 
configuration on 
the stable state of 
atoms



 From the periodic table, we can study the 
ionization energy, electron affinity, 
electronegativity, radius of the elements to 
understand the bonding of atoms.

Ionization Energy
The ionization energy is the 

amount of energy needed to 
remove an outer electron. This is 
harder to do if the electrons are 
closer to the nucleus, so the 
trend is the reverse of the radius 
trend: the ionization energy 
increases as you go across a 
period and increases as you go 
up a row.



 Alkali metal element 
have very low 
ionization energy 
because they have 
one electron outside 
the closed shell.

Li(Z=3, first electron on 
2s-subshell).

Na(Z=11, first electron 
on 3s-subshell).

K(Z=19, first electron 
on 4s-subshell).

Rb(Z=37, first electron 
on 5s-subshell)

Ionization energy (이온화 에너지) of elements



• If you compare the ionizations energies of the noble gases,
helium is higher than neon, which is higher than argon, and etc.
Helium’s outer electron is in shell number one close to the nucleus,
so it takes a lot of energy to remove that electron. Neon’s outer
electron is in shell number two. This is farther from the nucleus
and not quite as difficult to remove. Argon’s outer electron is in
shell number three, farther from the nucleus and easier to remove.



Ionization energy of elements



The electron affinity (전자친화도) of
elements
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The electron affinity (전자친화도) of elements



 Electronegativity is the strength with which an atom pulls on the 
electrons it shares in a covalent bond. If the electronegatively values 
for two bonded atoms are the same, the electrons are shared evenly. 
A bond of this type is called non-polar. If there is a significant 
difference in the electronegativity values for two bonded atoms, the 
electrons are more likely to be found close to one atom than the 
other. A bond of this type is called polar covalent. Although the atom 
does not gain an extra electron at another atom’s expense, the idea is 
similar to that of electron affinity.

 Electronegativity is defined as the ability of an atom in a crystal 
structure or molecule to attract electrons into its outer 
shell. Elements with low values of electronegativity are electron 
donors, and those with high values are electron acceptors. The 
Noble gases have electronegativity values of zero, because they 
neither accept or donate electrons. As we will see in our later 
discussion, electronegativity difference between atoms plays an 
important role in determining they type of chemical bond that forms 
between elements.

Electronegativity of the elements



 The periodic trend for electronegativity is the same as for
electron affinity: it increases from left to right across a period and
increases from bottom to top up a group. The positively charged
nucleus pulls on the outer electrons, so the smaller the atom the
higher the electronegativity. Also like electron affinity, the noble gas
group does not obey the trend due to the stability they gain from
having full outer shells.

Trend of electronegativity.



Quantitative scale of electronegativity 



The radius of atom

• One factor that influences the atomic radius is the number of shells
that are occupied in an atom’s ground state. The greater the value of
the principle quantum number is, the farther the electrons are from
the nucleus. As you move down a row on the periodic table, the
elements have higher numbered shells occupied by electrons. Higher
numbered shells have electrons farther from the nucleus, so atoms
are bigger as you go down a period.



The radius of atom

• Another factor that influences an atom’s size is the effective nuclear
charge. Electrons are negative and the nucleus is positive, so they
attract one another. Inner core electrons screen some of the positive
charge from the outer electrons. As electron count increases, so does
proton count. The nucleus gets progressively more positive as you go
across a period. As you move across a period, each successive electron
enters the same shell.


