
Physical Science Notes Chapter 9- Chemical Bonding 

 

9.1- Ion Formation 

How do monatomic ions form? 

Monatomic ions form when neutral atoms become charged ions. 

• A neutral atom becomes a charged ion when the atom gains or loses one or more 
electrons. 

• A neutral atom holds an equal number of positive protons and negative electrons 
and therefore does not possess a charge. 

• The atom becomes charged when it holds an unequal amount of protons and 
electrons. 

• A monatomic ion is an ion consisting of a single charged atom of an element. 

  

How do cations and anions differ? 

Ions are classified as cations and anions. 

• Cations are positively charged ions. 
• A cation is produced when a neutral atom loses one or more electrons from its 

valence shell. 
• The charge on a cation can be predicted by considering the group (column) in the 

periodic table to which the cation's element belongs. 
• Cations usually form from elements that are metals. 
• Anions are negatively charged ions. 
• An anion is produced when a neutral atom gains one or more electrons in its 

valence shell. 
• The charge on an anion can be predicted by considering the group (column) in 

the periodic table to which the element belongs. 
• Anions usually form from elements that are nonmetals. 

  

How does the formation of ions relate to the octet rule? 

With certain exceptions, atoms gain or lose electrons according to the octet rule. 

• The octet rule states that an ion forms when an atom gains or loses electrons to 
fill a valence shell that holds eight electrons. 

• Metal atoms tend to lose electrons, leaving a valence shell of eight electrons. 
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• Nonmetals tend to gain electrons, filling their valence shell with eight electrons. 
• Metals in period 2 of the periodic table lose electrons so that their valence shell 

contains two electrons. This matches the valence shell of helium. 

9.2- Ionic Bonding 

How do ionic bonds form in binary compounds? 

A binary ionic bond forms when the positive ion of one element comes close to the 
negative ion of a second element. 

• The positive ions, or cations, of a binary ionic compound are atoms of metals. The 
negative ions, or anions, of a binary ionic compound are atoms of nonmetals. 

• To form ions, the metal atoms transfer one or more electrons to the nonmetal 
atoms. The metal atoms become cations.  These ions combine to form binary 
ionic compounds. 

• A binary ionic bond will form if the difference in electronegativity between two 
atoms is equal to or greater than 1.7. 

• The ions of ionic compounds are arranged in patterns called crystal lattices. The 
crystal lattices produce crystals of various shapes. In general, ionic compounds 
are brittle and have relatively high melting and boiling points. 

  9.3- Covalent Bonding 

How does the formation of covalent bonds relate to the octet rule? 

Nonmetal atoms tend to form covalent bonds. This means they share their valence 
electrons. Each atom obtains an octet of electrons in their outermost energy levels. 

• When the electronegativity difference between atoms is less than 1.7, 
a covalent bond forms. 

• Nonpolar covalent bonds form when the electronegativity difference is less than 
4.0. The electrons are shared equally. 

• Polar covalent bonds have an electronegativity difference between 0.4 and less 
than 1.7. The electrons are shared unequally. 

• Resonance occurs when a double or triple bond might be located in more than 
one position. 

• Covalent bonding occurs in simple molecular compounds that tend to have low 
melting points. This bonding also occurs in complex solid compounds that have 
higher melting points. 

• A coordinate covalent bond forms when one atom contributes both shared 
electrons in a covalent bond. 

• Carbon atoms exhibit hybridization of orbitals to form single, double, and triple 
covalent bonds. 

https://dadeschools.discoveryeducation.com/learn/glossary/term/55ebf63e-eb7f-4c41-b9b8-1f27f5941d73?product=DETB
https://dadeschools.discoveryeducation.com/learn/glossary/term/ece8ae81-f23d-4a40-ab7c-8f60f28b6a13?product=DETB
https://dadeschools.discoveryeducation.com/learn/glossary/term/cc20a7d2-83d4-4430-b4ee-30579ea21585?product=DETB
https://dadeschools.discoveryeducation.com/learn/glossary/term/cc20a7d2-83d4-4430-b4ee-30579ea21585?product=DETB
https://dadeschools.discoveryeducation.com/learn/glossary/term/50b52f3b-1ea4-4ba3-885e-1855464aa21c?product=DETB
https://dadeschools.discoveryeducation.com/learn/glossary/term/25902975-1c9f-4a0c-94ed-a87cea1acbc6?product=DETB
https://dadeschools.discoveryeducation.com/learn/glossary/term/0e8c5e78-dade-4af7-a9ec-8a61aac235aa?product=DETB


 


