ONCE MORE WITH FEELING… 

CHEMICAL BONDS —Forces of attraction that hold groups of atoms together within a molecule or crystal 

lattice and make them function as a unit. 

IONIC

Characteristics of ionic substances usually include: 

• electrons that are transferred between atoms having high differences in electronegativity (greater than  1.67) 

• compounds containing a metal and a nonmetal (Remember that metals are located on the left side of the periodic table and nonmetals are to the right of the “stairs”.) 

• strong electrostatic attractions between positive and negative ions 

• formulas given in the simplest ratio of elements (empirical formula; NaCl, MgCl2) 

• crystalline structures that are solids at room temperature 

• ions that form a crystal lattice structure as pictured in Figure 1 

• compounds that melt at high temperatures 

• substances that are good conductors of electricity in the molten or dissolved state 

COVALENT

Characteristics of covalent substances usually include: 

• the sharing of electrons between atoms having small differences in electronegativities (less than 1.67) 

• nonmetals attracted to other nonmetals 

• formulas that are given in the true ratios of atoms (molecular formulas; C6H12O6)

• substances that may exist in any state of matter at room temperature (solid, liquid, or gas) 

• compounds that melt at low temperatures

• substances that are nonconductors of electricity 

METALLIC

Characteristics of metallic substances usually include: 

• substances that are metals 

• a “sea” of mobile or delocalized electrons surrounding a positively charged metal center 

• an attraction between metal ions and surrounding electrons 

• formulas written as a neutral atom (Mg, Pb) 

• solids with a crystalline structure at room temperature 

• a range of melting points—usually depending on the number of valence electrons 

• substances that are excellent conductors of electricity since the electrons in the “sea” are free to move 

Most chemical bonds are in fact somewhere between purely ionic and purely covalent
