Shapes of simple molecules and ions
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WORKING OUT THE ACTUAL SHAPE
To work out the actual shape of a molecule calculate the number of pairs of electrons
around the central atom, then work out how many are bonding pairs and how many
are non-bonding pairs. (For ions the number of electrons which equate to the charge
on the ion must also be included when calculating the total number of electrons.)
2 NEGATIVE CHARGE CENTRES 4 NEGATIVE CHARGE CENTRES
Cl—Be—Cl Q=C=0 H—C=C—H H—C=N 4 bonding pairs — tetrahedral
double bond triple bond H cl H + £ -
counts as one pair counts as one pair | | [ [
7 5, N .B
AP N N N
H4 HC g ¢ |H g H F £ F
3 NEGATIVE CHARGE CENTRES o
: : ammonium ion tetrafluoroborate
3 bonding pairs — trigonal planar ion
E o 2
| i H I
e
F~ F H/C_C\H O/C\O

3 bonding pairs, 1 non-bonding pair — trigonal pyramid

greater repulsion

by non-bonding pair
.. bond angle smaller
than 109.5°

ammonia

i
W LTH

H 107°

5 AND 6 NEGATIVE CHARGE CENTRES =
. 2 bonding pairs, 2 non-bonding pairs — bent or V-shaped
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