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What does it mean to be polar?

m A molecule is polar if it contains + and —
somewhere in the molecule.




IMF vs. Covalent

m IMF vs. Covalent




How does polarity affect a

molecules properties?
m Solute dissolving in a solvent?




Relative strength of Forces

Intermolecular and Intramolecular Forces

Do realize in the following diagram that dispersion forces are capable of much more when the molecule containing them increases in
size. Polarizability will increase considerably with a molecule’s surface area (size). One should always access what the conditions are

as to which force is the governing force and what its magnitude is.
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How does a molecule become
polar.

m Must have at least
one polar bond.

m What is a polar
bond?

— A covalent bond

where the electrons The electrons are unevenly shared
are not being between the O and H atoms, forming

shared equa”y_ a polar covalent bond.




Why are or why aren’t the
electrons being shared equally

m Electronegativity: An atoms attraction for
electrons in a bond.

— Some atoms, when bonded suck the electrons
toward them.

m Electronegativity Difference: When you
get two atoms bonded where one is highly
electronegative and the other is not there
will be unequal sharing.




Electronegativity difference?

Mr. Schweitzer Baby

$1000 dollars

Who gets the money????


http://images.search.yahoo.com/search/ http:/images.search.yahoo.com/search/images/view?back=http%3A%2F%2Fimages.search.yahoo.com%2Fsearch%2Fimages%3Fp%3Dbaby%2Bcartoon%26ei%3DUTF-8%26fr%3Dyfp-t-471%26vm%3Dr%26x%3Dwrt%26js%3D1%26ni%3D20&w=413&h=500&imgurl=static.flickr.com%2F56%2F139309411_e637ad1c02_m.jpg&rurl=http%3A%2F%2Fwww.flickr.com%2Fphotos%2Fmoonboots%2F139309411%2F&size=74.8kB&name=139309411_e637ad1c02.jpg&p=baby+cartoon&type=jpeg&no=4&tt=14,589&oid=1e6d05c6e4bd6baa&fusr=Moon+Boots&tit=baby&hurl=http%3A%2F%2Fwww.flickr.com%2Fphotos%2Fmoonboots%2F&ei=UTF-8&src=p
http://images.search.yahoo.com/search/ http:/images.search.yahoo.com/search/images/view?back=http%3A%2F%2Fimages.search.yahoo.com%2Fsearch%2Fimages%3Fp%3Dstick%2Bman%26ei%3DUTF-8%26fr%3Dyfp-t-471%26vm%3Dr%26x%3Dwrt%26js%3D1%26ni%3D20&w=240&h=320&imgurl=www.lightworker.com%2Fimages%2Fphotos%2Fstick_man.jpg&rurl=http%3A%2F%2Fwww.beyond3d.com%2Fforum%2Fshowthread.php%3Ft%3D27710&size=7.6kB&name=stick_man.jpg&p=stick+man&type=jpeg&no=2&tt=30,014&oid=eced8846a972fb0e&ei=UTF-8
http://images.search.yahoo.com/search/ http:/images.search.yahoo.com/search/images/view?back=http%3A%2F%2Fimages.search.yahoo.com%2Fsearch%2Fimages%3Fp%3Dmoney%2Bcartoon%26ei%3DUTF-8%26fr%3Dyfp-t-471%26vm%3Dr%26x%3Dwrt%26js%3D1%26ni%3D20&w=254&h=259&imgurl=sidereus.org%2FMONEY%2Fimages%2F01-large-cartoon-cash.gif&rurl=http%3A%2F%2Fsidereus.org%2FMONEY%2Fmoney_dollar_cash-2.htm&size=15.3kB&name=01-large-cartoon-cash.gif&p=money+cartoon&type=gif&no=1&tt=8,571&oid=8371ae3af85f45a2&ei=UTF-8

Electronegativity difference?

Mr. Schweitzer Superman

$1000 dollars

Who gets the money????


http://images.search.yahoo.com/search/ http:/images.search.yahoo.com/search/images/view?back=http%3A%2F%2Fimages.search.yahoo.com%2Fsearch%2Fimages%3Fp%3Dstick%2Bman%26ei%3DUTF-8%26fr%3Dyfp-t-471%26vm%3Dr%26x%3Dwrt%26js%3D1%26ni%3D20&w=240&h=320&imgurl=www.lightworker.com%2Fimages%2Fphotos%2Fstick_man.jpg&rurl=http%3A%2F%2Fwww.beyond3d.com%2Fforum%2Fshowthread.php%3Ft%3D27710&size=7.6kB&name=stick_man.jpg&p=stick+man&type=jpeg&no=2&tt=30,014&oid=eced8846a972fb0e&ei=UTF-8
http://images.search.yahoo.com/search/ http:/images.search.yahoo.com/search/images/view?back=http%3A%2F%2Fimages.search.yahoo.com%2Fsearch%2Fimages%3Fp%3Dmoney%2Bcartoon%26ei%3DUTF-8%26fr%3Dyfp-t-471%26vm%3Dr%26x%3Dwrt%26js%3D1%26ni%3D20&w=254&h=259&imgurl=sidereus.org%2FMONEY%2Fimages%2F01-large-cartoon-cash.gif&rurl=http%3A%2F%2Fsidereus.org%2FMONEY%2Fmoney_dollar_cash-2.htm&size=15.3kB&name=01-large-cartoon-cash.gif&p=money+cartoon&type=gif&no=1&tt=8,571&oid=8371ae3af85f45a2&ei=UTF-8
http://images.search.yahoo.com/search/ http:/images.search.yahoo.com/search/images/view?back=http%3A%2F%2Fimages.search.yahoo.com%2Fsearch%2Fimages%3Fp%3Dsuperman%2Bcartoon%26ei%3DUTF-8%26fr%3Dyfp-t-471%26vm%3Dr%26x%3Dwrt%26js%3D1%26ni%3D20&w=104&h=150&imgurl=www.greatgiftsandtoys.com%2FProductImages%2Fnonprod%2Fsuperman.jpg&rurl=http%3A%2F%2Fwww.greatgiftsandtoys.com%2Findex.asp%3FPageAction%3DVIEWCATS%26amp%3BCategory%3D14&size=5.3kB&name=superman.jpg&p=superman+cartoon&type=jpeg&no=3&tt=8,121&oid=27a96159a5668c00&ei=UTF-8

Electronegativity difference?
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Electronegativity
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Electronegativity

m \WWhen ever you have an atom with a large
electronegativity bonded to one that is
small you will have an unequal sharing of
electrons.

m Big Four

—N, O, F, Cl --any atom bonded to one of
these three will cause a polar bond

H'F H'CI NOZ



Dipole moment

m Dipole moment is an actual numerical
value for the dipole.

m Here is how you calculate?

m Each bond is done by itself

O =35

H=2.1 C-C-0O-H
1.4 is dipole moment

\




Dipole moment

m [onic: above 1.7
m Polar covalent: above 0.45
m Pure covalent: below 0.45

This is a polar bond and a
Polar molecule.




Where will be see Dipole
moment?

m \WWe won't ever calculate in class on a test!
mF-F  What is the dipole moment of this?

Question: List the following substances in
order of increasing dipole moment.

F, HF, HC



Structure also affects polarity

Polar bonds

P

T
Non-polar symmetrical

AN
N

Non-polar polar



Symmetrical vs. Asymmetrical

m If @ molecule is symmetrical then there
will not be any unequal disposition of
charges.

m How do you know if a molecule is
symmetrical?



Structures

— A &

Linear Trigonal Planar  Tetrahedral

Trigonal Bipyramidal Octahedral

m These are the general structures.
They all start out symmetrical.



MOLECULAR GEOMETRY
LINEAR
2 BONDED/O NON-BONDED

Symmetrical




MOLECULAR GEOMETRY
TRIGONAL PLANER
3 BONDED/O NON-BONDED

Symmetrical
120° Bond angle




MOLECULAR GEOMETRY
2 BONDED/1 NON-BONDED

Asymmetrical
Bond angle <120

——

N 118 Trigonal Planar Bent _
) Electron Pair Molecular Un-bonded pairs

Geometry Geometry take more space
then bonded
pushing angle to
slightly less then
120




MOLECULAR GEOMETRY
TETRAHEDR AL
4 BONDED/O NON-BONDED

mmmmmmmmmmm

| Amrania
= N
S

Symmetrical

Bond angle: 109.5°

Methane
H
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H

Tetrahedral E. P. G.
Tetrahedral Molecular
Geometry




MOLECULAR GEOMETRY
TRIGONAL PYRAMIDAL
3 BONDED/1 NON-BONDED

Bond angle < 109.5
Asymmetrical



MOLECULAR GEOMETRY
2 BONDED/2 NON-BONDED

Bond angle: < 109.5

11

104.4°
Tetrahedral Electro

J—|) Pair G»su::am»sstry.\r




MOLECULAR GEOMETRY
TRIGONAL BIPYRAMIDAL
5 BONDED/0 NON-BONDED

Bond angle
Equatorial: 120°
vertical: 90°

symmetrical




MOLECULAR GEOMETRY
SEE-SAW
4 BONDED/1 NON-BONDED

Bond angle

Equatorial:
120°

vertical: 90°
Asymmetrical




MOLECULAR GEOMETRY
T-SHAPED
3 BONDED/2 NON-BONDED

Bond angle
Equatorial: 120°
Vertical: 90°

asymmetrical




MOLECULAR GEOMETRY
LINEAR
2 BONDED/3 NON-BONDED




MOLECULAR GEOMETRY
OCTAHEDR AL
OR
SQUARE BIPYRAMIDAL
6 BONDED/O NON-BONDED

Bond angle

equatorial:
90°

vertical: 90°
Symmetrical

Octahedral



MOLECULAR GEOMETRY
SQUARE PYRAMIDAL
5 BONDED/1 NON-BONDED

Bond angle
Equatorial: 90°
Vertical: 90°

Asymmetrical




MOLECULAR GEOMETRY
SQUARE PLANAR
4 BONDED/2 NON-BONDED

Bond angle
Equatorial: 90°
vertical: 90°

Symmetrical







