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* One approach to predicting molecular shape is the valence

shell electron pair repulsion model (VSEPR).
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e ACCOt‘dIng tO VSEPR theory, iYou’re wasting your time. Molecular shape

re pU |Si0n between SetS Of is caused by valence shell electron pair

epulsion!
valence shell electrons causes m ‘_‘

them to be as far apart as wriTy
_possible.
Taking this repulsion into g
the shape of a molecule depends
upon

o how many pairs of valence electrons

surround the central atom,

o the number of lone pairs of electrons, and

\o the presence of multiple bonds (double bonds or tripe bonds).




Two pairs of valence electrons will be at 180° to each other
producing a linear molecule

Three pairs of valence electrons will be at 120° to each otherin a
single plane producing a trigonal planar molecule

Four pairs will be at 109.5° to each other producing a tetrahedral
molecule, a three sided pyramid with a triangular base.

o The central atom is in the center of the pyramid

o The attached atoms are at the four apices.

Five pairs of valence electrons around the central atom produces a
trigonal bipyramid, a molecule with a trigonal planar portion having
bond angles of 120° and two bonding sites above and below the
plane at 90" to it.

Six pairs of valence electrons around the central atom produces an
octahedral molecule with 90" angles in all six directions.
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* |f the central atom and has a full octet of valence
electrons, but some of them are lone pairs, the
bond angle changes from the standard 109.5°

tetrahedral angle. wiTey

ofLone pairs of electrons increase the repulsion w
between electrons reducing the angle between J

bonded pairs.

o The bond angle is smaller in water
than in ammonia because it has two
lone pairs of electrons instead of one.

» (Double and triple bonds are treated J
like single bonds. w &-

o As a result, CH,O is trigonal planar
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* The electrons of water and ammonia are
arranged around their central atoms at the
four vertices of a tetrahedron, but the

molecules are not tetrahedral. !~

* Only the actual atoms in the compound aw
part of the shape. The lone pairs are not.

e As a result: ‘ .

o Water is bent.

\o Ammonia is pyramidal Water Ammonia )
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[ For molecules in which there is no central
atom, it is possible to predict the shape of
_sections of the molecule. )

* In the molecule ethene (C,H,), for example,
each of the carbons behaves like a central
atom.

 The shape around each
is trigonal planar. H




What is the shape of CHOOH?
e Step 1: Draw the Lewis structure.
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e Step 2: Count the number of electron pairs

around the central atoms.
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e Step 3: Identify the shapes around
the central atoms.
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