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Bond Polarity and Formal Charge

Some Additional Information That
Can Be Derived From Lewis
Structures

Bond Polarity and Formal Charge
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What Is a Polar Covalent Bond?

A Covalent Bond Between Two
Atoms of Significantly Different
Electronegativity in Which Electrons
Are Not Evenly Shared




What Is Electronegativity?

* A numerical value between 0 and 4 that
indicates the relative greediness of an atom
when it shares electrons

* The most electronegative atom is Fluorine
* The least electronegative atom is Cesium
* F,Cl, O, and N are all quite electronegative

* When covalent compounds form with these
atoms, polar covalent bonds result
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Consider Hydrogen Fluoride

H—F:
—

Electrons are pulled this way

This Causes an Excess Negative
Charge on the F Atom and an Excess
Positive Charge on the Hydrogen
Atom
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We Designate These Partial Charges
Using 6" and 6~ Symbols

&t &
HF:

This Is a Polar Covalent Bond




Formal Charge

A Calculated Number That Allows
Us to Visualize Where Charge Exists
Within a Covalent Molecule or Ion

How Do We Calculate Formal
Charge?

Draw the Lewis Structure then:

F.C. = # of Valence electrons on the atom
minus

All unshared electrons and % of all shared
electrons
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What is the Formal Charge On All
Atoms of the Sulfate lon?

5 2 Sulfur=6— (0 + % 8) = +2
O0—S—O0:

‘ i Oxygen=6—(6+%2)=-1

:0:

All 4 oxygens the same




The Sum of the Formal Charges
Must Equal the Charge of the Ion or
Zero for a Molecule

2 Total F.C.=+2 +4x-1=-2

It Is Generally Not a Favorable
Situation to Have Many Atoms With
a Non-zero Formal Charge

The “Best” Lewis Structure Is the
One That Has the Fewest Number of
Atoms With a Non-zero Formal
Charge
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The “Best” Lewis Structure for

Sulfate Is:
-2 FC.onS=6-(0+
:(‘)‘: 1/2x12)=0
‘0—S—0: F.C.on=0=6—(4+
A | 1/2x4=0
:0:

FC.on-0=6-(6+
1/2x2 = —1 each

This Ion Has Resonance and the Multiple
Bonds Are Distributed Around the Structure
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End Review IV




