polar molecules. They're all over the place. A polar
molecule is just a molecule with a difference
in electrical charge between two ends.

Ve

Polarity in molecules is caused by differences in electronegativity between atoms.
Electronegativity describes the ability of an atom to attract bonding electrons toward itself.

Chlorine is more electronegative than
hydrogen. So the bonded pair of electrons
in HC| spends more time near chlorine.

Electronegativity values tend to increase as you move
"northeast” on the periodic table, and decrease as you
move "southwest.”

The noble gases are often not assigned electronegativity
values. They rarely bond to other atoms.
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When two atoms with different electronegativity values bond, the bonding electrons
spend more time around the more electronegative atom, creating a PARTIAL
NEGATIVE CHARGE on that atom. The other atom then has a PARTIAL POSITIVE
CHARGE, and the bond is polar.

Oh, try to be more

Polarity Pr())ISIT IVE.
0

is UNFAIR.

When atoms with equal electronegativity values bond, they form nonpolar
bonds. The electron-attracting strength of each atom is the same.

However, if the electronegativities of two bonded atoms are ditferent, )
then their bond will be polarized—maybe a little...

...maybe a lot.
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Because the elements have such varying electronegativities and can bond in many
different combinations, there is really a continuum of polarity in bonding. We can
break the continuum down into three categories.

\ v

( NONPOLAR COVALENT )

o_0 H_H

The clearest examples of nonpolar covalent bonds are those between
identical atoms, such as in Hz, N2, O, or Cl2. Bonds between atoms
with nearly the same electronegativity value, such as carbon and hydrogen,
| can also be considered nonpolar.

~ POLAR COVALENT

Partial negative
charge
\J\_,
)‘\/“ A(\

Partial positive
charge

The electrons are more attracted to one atom than the other. Examples include bonds
between carbon and oxygen atoms, or between hydrogen and fluorine atoms.

L

[ In a polar covalent bond, two atoms share bonded pairs of electrons somewhat unequally.
\

Ve

)4 (M) (Cl) —
Come back! )" YT = SR /\(\(

Positive charge

A large difference in electronegativity results in the winner-take-all situation of ionic bonding.
The more electronegative atom takes the bonding electrons and becomes a negative ion, while
the other atom becomes a positive ion. The opposite charges on the ions attract each other.

\&
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Polar bonds between atoms create dipoles. The word dipole can refer to (1) the polarity of
an individual polar bond between atoms, (2) the net polarity of an individual polar molecule
that may have several polar covalent bonds within it, and (2) the polar molecule itself.

e
3 6)TC
=,
A confusing? Here are some examples:
\_
4 R 2 . . B (
An N2 molecule isn't a dipole and it HCI has a dipole and it is a dipole.
doesn’t have any dipoles.
—>
H Cl
Bond: Nonpolar el

Molecule: Nonpolar
Molecule: Polar

\. J/

r \ [ )
CO2 has two dipoles but the CO2 molecule itself is H20 has two dipoles. Because of its bent shape, it
not a dipole. lts polar bonds balance each other out also has a dipole in the sense of an overall polarity.

and make the molecule nonpolar overall.
Bonds: Polar

<t
Oh=Cinal)

Bonds: Polar
Molecule: Nonpolar

J

Why are we in this comic strip?
Penquins and polar bears dont even
live at the same poles!

Mmmmm...
you Smell PENGUINY.
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