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Force Determining Trends

O Nuclear Force: the positive protons inside the nucleus 
pull the negative electrons outside the nucleus in toward 
the center because of the magnetic rule that “opposite 
attract”; this is stronger than electron-electron repulsion



Force Determining Trends

O Electron-Electron Repulsion: the electrons in the 
valence shell will repel each other and try to spread out 
because of the magnetic rule that says “likes repel”; this is 
weaker than the nuclear force
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Atomic Radii Trend



Ionic Radii



Ionic Radii Trend



Ionization Energy



Ionization Energy



Ionization Energy Trend



Metallic Groups



Metallic Properties
Shiny Luster

Malleable & Ductile 

Good electric conductor

Good  thermal conductor

Reacts with acids



Electronegativity

Electronegativity – a measure of the tendency of an atom to 
attract a bonding pair of electrons

O Gaining an electron always forms an anion  

O According to the Pauling scale, Fluorine (the most electronegative element) 
is assigned a value of 4.0, and values range down to cesium and francium 
which are the least electronegative at 0.7

O If two atoms bond together, the difference in their electronegativity 
determines the type of bond

 Non-polar covalent < 0.4

 Polar covalent 0.5 to 1.6

 Ionic > 1.6



Electronegativity Trend



Electronegativity Trend



Flourine

O Fluorine is the most electronegative atom because: 

 Its configuration becomes a complete octet when the 
electron is obtained 

 It has the least amount of shielding between the 
nucleus and outer valence orbital.  



Electron Affinity

O Electron Affinity – the energy required for the electronegativity 
process in which the electron is assigned to the lowest energy 
unoccupied valence orbital of a gaseous atom.  

O When a stable anion is formed, energy is released.  The 
reaction is exothermic.  (- ∆ 퐻)  

O When an atom has no affinity for an electron (the 
configuration is already complete), an unstable anion is 
formed causing energy to be absorbed .  The reaction is 
endothermic. (+ ∆퐻).  

O Electron Affinity is positive for Groups 2 and 18.



Shielding Effect

O Shielding refers to the number of orbitals between 
the nucleus and the valence orbital.  

O The more innere core orbitals, the greater the 
shielding effect.

O The shielding effect interferes with the protons in the 
nucleus being attracted to the valence electrons in 
the outer orbital.

O Shielding directly effects both the nuclear force and 
the electron-electron repulsion force and therefore 
affects all the previously mentioned trends
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Valence Electrons



Chemical Properties
O Elements in the same group have similar chemical 

properties because they have the same number of 
valence electrons.



Periodic Groups



Periodic Table Scientists

Dmitri Mendeleev
(arranged by atomic mass)

Henry Moseley
(arranged by atomic #)


