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Bonding with the Periodic Table
 
The Periodic Table of the Elements is one of the most recognizable and widely used tools in the 
scientific community. It is a tabular display of the chemical elements, arranged by atomic number, 
electron configuration, and chemical properties. 

 

Image Source: Britannica

 
Simply taking a look at the information provided on the Periodic Table allows scientists and scholars 
alike to make predictions about how elements may react and bond with each other. The atomic number 
tells us how many protons are in the atom’s nucleus as well the number of electrons in its electron 
cloud. The atomic mass is approximately equal to the number of protons and neutrons in the atom’s 
nucleus.
 
Subatomic Particles and Their Charges

The three main subatomic particles that form an atom are protons, neutrons, and electrons. Protons 
and neutrons make up the nucleus (the center of an atom), whereas electrons are located in the electron 
cloud. Their orbits around the nucleus are known as “shells” and are depicted by the black dashed lines 
in the Bohr model of a carbon atom below.

https://www.britannica.com/science/carbon-chemical-element
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Protons have a positive electrical charge, neutrons have no electrical charge and are said to be neutral, 
and electrons have a negative charge that is equal to the positive charge of the protons. However, atoms 
that have a different number of protons and electrons do occur, and they are called ions.

Pause to answer Analysis Questions 1 and 2.
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Electrons

The diagram to the right displays the maximum number of electrons each shell can contain. The shells 
are counted from the inside of the atom (closest to the nucleus) outward. 

The number of electrons in an atom's outermost valence shell makes its bonding behavior somewhat 
predictable. They are called valence electrons. 

Because valence electrons determine their chemical properties, elements whose atoms can have the 
same number of valence electrons are grouped together in the periodic table of the elements. These 
groups make up the vertical columns of the periodic table.
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Image Source: Wikimedia Commons

The number of valence electrons of an element can be determined by its group number. With the 
exception of groups 3–12 (the transition metals), the group number identifies how many valence 
electrons are associated with a neutral atom of an element listed under that particular column.

Pause to answer Analysis Question 3.
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Covalent and Ionic Bonding

Valence electrons participate in the formation of a chemical bond if the outer shell is not closed, leading 
to a covalent bond where both atoms in the bond contribute one valence electron in order to form a 
shared pair. Below, you can see a visual model of two carbon atoms covalently bonded.

Ionic bonding is a type of chemical bonding that involves the attraction between oppositely charged 
ions. Prior to ionic bonds being formed, atoms transfer electrons to each other in a process known as 
electron transfer. Through electron transfer, atoms can either gain electrons and make negatively 
charged ions, or they can lose electrons and make positively charged ions. Positive ions and negative 
ions are attracted to each other and can form ionic bonds.
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Image Source: Chemicool Ionic Bonding 9/22/2020

The image above shows an example of how an ionic bond can be formed. Lithium transfers its outer 
electron to give it a stable electron configuration, and this electron enters the fluorine atom. The 
oppositely charged ions are then attracted to each other to form a bond, creating a compound called 
lithium fluoride.

Pause to answer Analysis Question 4.

 
Electronegativity

Electronegativity is a measure of how strongly atoms of varying elements attract bonding electrons to 
themselves. If atoms bonded together have similar electronegativity, a covalent bond results. If the 
difference in electronegativity is great, and electrons will be transferred from the atom with less 
electronegativity to the more electronegative atom, resulting in an ionic bond.

Imagine a game of tug-of-war. If the two teams are of equal strength, the rope stays
 centered. If one team is stronger, the rope is pulled in that team's direction. If one team is
 overwhelmingly stronger, the weaker team is no longer able to hold onto the rope and the
 entire rope ends up on the side of the stronger team. This is analogous to chemical bonds.
 
 

Text and Image Source: University of Wisconsin-Madison

Linus Pauling was the original scientist to describe electronegativity and came up with an equation for 
calculating relative electronegativities of atoms. Pauling assigned values to elements based on these 
calculations, called the Pauling electronegativity scale. This scale and the elements’ assigned values 
can be seen below:
 
 

https://www.chemicool.com/definition/ionic_bonding.html
https://www.chem.wisc.edu/deptfiles/genchem/netorial/rottosen/tutorial/modules/intermolecular_forces/if_icons/tugofwar.gif
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Image Credit: DMacks, CC BY-SA 3.0, via Wikimedia Commons

Note that electronegativity generally decreases down a group and increases from left to right across a 
period. A value of 4.0 is assigned to fluorine (the most electronegative element), whereas a value of  0.7 
is assigned to francium (the least electronegative element). 

Answer Analysis Question 5.

 

https://commons.wikimedia.org/wiki/File:Periodic_table_Pauling_electronegatvity.jpg
https://creativecommons.org/licenses/by-sa/3.0

