When we draw the MO diagram for O, it lookslike as shown bdow. Y ou note of course that the

notthe only requirement. They mug also be close enoughin energy
to interact. Thebondinginteractionis best when the orbitals are at
the same energy butthey can still interact when they are separated by
some energy. Now in N, the2sandthe 2p, interact and form the

bondsshown. However, the o, and oy, are close in energy and they

O2p iSbdow themy,. Itislogical because a o bondis stronge than an
bondand so the ¢ has lower energy (more stable). The energy lowering
of theorbital, or thebondenergy isrelated to the overlap of thetwo
orbitals. Thetwo p orbitals tha make the o bondpoint at oneanother

and have goodoverlap however thetwo p orbitals that make up oneof the
7t orbitals do not point at each other and so ther overlap is not as good
and so thebondis na as strongas theo bond

Now we come to N, and you know tha the order of thec and p

bondsreverse: Why dothey reverse. Itis

N N
because the 2p and 2sorbitalsontheN are )
closer than they are on O and so thereismore ;Q‘w
interactionthen in O,. In order for orbitalsto ﬂg‘: \)LP

form abondthey mug overlap however tha is

can interact and tha pushes the o,s down and the o, up. Theresult is at
left. Another way to say it istha the2sand the 2p, both contribute to
both o orbitals this could be shown by more lines but we will not put
them onthediagram since it gets messy.

Now consde NO. We ge theMO diagram ontheleft. Butthe
energies of thep and sorbitalson N and O are different. Thuswhile
they interact strongly the energy difference makes it so that theorbitals
do not equdly share theatomic orbitals (AOs) of theN and O orbitals.
For example look at thetwo o,s orbitals since the energy of the O 2sis
lower than theN 2sthebondng ¢ has more O orbital and the

antibonding o* has more N orbital. TheMOsare not purely N or O

they are definitely mixed butthemixtureis not 5050. We would expect tha as we movethe



energy of theright hand orbitals down the sharing or mixing of thetwo orbitals would become
less equd.

So what hgppensin NF. It isdrawn ontheright We see now Ge) N K7 o)
the splitting between the 2sof theN andF isvery large Itiseven A
larger than thedifference in energy between the 2sof theN andthe 2p *ﬂ'{\\
andtheF. Remember the MO for O, and theinteraction between the ﬁ ﬂl;ﬁ:gp*
0,,* and oy orbital. We mightsay here tha these orbitals also interact w M
and the MO o orbitals have contributionsfrom both the 2sand 2p. Lo
Thisis seen ontheleft. Thenew contributionsto the variousMOs are Y
shown with red lines. It ismore confusonso it isbest to draw it as L BLl
5e) N . above Eithe way of drawingit theorder of theorbitalsin NF
is same. Theinteraction would nat be enoughto push the oz,
PANY orbital abovethemzy.
— *ﬁ‘ \"*. So nowif youlook at
:' AN the HF moleculein Gray you " ;
’;E see the diagram shown onthe —
2 ,'.'_'_';L" right You seen the2sof theH , o
IR andthe2sof theF are so far y
apat in energy tha the 2sof > . “
the H interacts with the 2, of “'-,\ L ‘i-._:'-%z‘;
‘ the F and nat with the 2sof the \'-.
= F. Itisnotbecausetheoverlap i
of theswith thepis beter that
an swith an s butbecause the energy of thesand p are much
closer tha the energies of thetwo s orbitals. it
Thetwo thingsto remember isthat it is both the overlap

and the energy difference between the AO tha isimportant to form aMO. If theoverlap isgood

and theenergy difference is small then you get astrongMO if either the energy differenceis
large or theoverlap is small you ge& aweak or norexistent MO.



