
LEWIS STRUCTURES

A Lewis Structure is a very simplified representation of the valence shell electrons in a molecule. The goal is to obtain
the "best" electron configuration, i.e. the octet rule and formal charges need to be satisfied. Lewis structure does NOT
attempt to explain the geometry of.

Bonding electrons are divided equally between the bonded atoms. We can either take one electron pair from
each oxygen to form a symmetrical structure or take both electron pairs from a single oxygen atom to give an
asymmetrical structure: Both Lewis electron structures give all three atoms an octet. Bring the atoms together
in a way that places eight electrons around each atom or two electrons for H, hydrogen wherever possible.
Now consider the case of fluorine F , which is found in group VII or 17 of the periodic table. Lewis Structures
for Polyatomic Ions The Lewis structure of an ion is placed in brackets and its charge is written as a
superscript outside of the brackets, on the upper right. The resonance structure should not be interpreted to
indicate that the molecule switches between forms, but that the molecule acts as the average of multiple forms.
Careful investigations have shown that not all electrons within an atom have the same average position or
energy. Both structures conform to the rules for Lewis electron structures. If the central atom has fewer
electrons than an octet, use lone pairs from terminal atoms to form multiple double or triple bonds to the
central atom to achieve an octet. Non-valence electrons are not represented in Lewis structures. You should
learn to recognize any of the possible Lewis structures. Add together the valence electrons from each atom.
From this perspective, bonds between atoms form so that the bonded atoms are in a lower energy state
compared to when they were by themselves. It therefore has 7 valence electrons and only needs 1 more in
order to have an octet. Principal Energy Levels An atom consists of a positively charged nucleus and
negatively charged electrons. Since four electrons are involved in each bond, a double covalent bond is
formed. The next example further demonstrates how to calculate formal charges. The formal charge is the
difference between the number of valence electrons of the free atom and the number of electrons assigned to it
in the compound, where bonding electrons are divided equally between the bonded atoms. Figure 8. Writing
Lewis Symbols for Atoms The Lewis symbol for an atom depicts its valence electrons as dots around the
symbol for the element. Hydrogen and the halogens are almost always connected to only one other atom, so
they are usually terminal rather than central. The nitrogen atom has only 6 electrons assigned to it. These
requirements are illustrated by the following Lewis structures for the hydrides of the lightest members of each
group: Elements may form multiple bonds to complete an octet. Adding together the formal charges should
give us the overall charge on the molecule or ion. This property is often known as the " octet rule ". The
resulting molecule that is formed is F2, and its Lewis structure is Fâ€”F. There are no electrons left to place on
the central atom. Predict which structure is preferred based on the formal charge on each atom and its
electronegativity relative to the other atoms present. While the most complete structure is more useful for the
novice chemist, the simplest is quicker to draw and still conveys the same information for the experienced
chemist. An alternative structure can be drawn with one H bonded to O. In a diatomic molecule or ion, we do
not need to worry about a central atom. Expressing resonance when drawing Lewis structures may be done
either by drawing each of the possible resonance forms and placing double-headed arrows between them or by
using dashed lines to represent the partial bonds although the latter is a good representation of the resonance
hybrid which is not, formally speaking, a Lewis structure. Consider the remaining 18 electrons and place them
so as to fill the ocets of as many atoms as possible start with the most electronegative atoms first then proceed
to the more electropositive atoms.


