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Valence Bond Theory 5A8H

H 1
4. Tetrahedral H%—H t1=§[5 +px+py+pz]
sp3 —hybrides i along (X,Y,2)(xy.2)%5m

1
to =§[S_px_py+pz]

along (_X! Y, Z)
(-X,-y,2) A
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- > along (x,-y,-2)
http://www.cobalt.chem.ucalgary.ca/ziegler/Lec.chm373/lec24/ ) X y 'y1 'Z) jj— rﬁ] 23
Valence Bond Theory 5A8H
4.Tetrahedral sp®—hybrides i
HIA%:—IH
H

An sp°® hybrid orbital formed from the
) superposition of s and p orbitals on the
same atom. There are four such hybrids:
f ’ each one points towards the corner of a
regular tetrahedron. The overall electron
density remains spherically symmetrical.
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5A8H

H-2 —H
4. Tetrahedral Y

Constructive
interferance

sp3 —hybrides

: A

A more detailed representation of the
formation of an sp® hybrid by
interference between wavefunctions
centred on the same atomic nucleus.
(To simplify the representation, we
have ignored the radial node of the 2s
orbital.)

http://www.cobalt.chem.ucalgary.ca/ziegler/Lec.chm373/lec24/

Destructive
interference
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4 Tetrahedral
sp3 —hybrides
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Valence Bond Theory 5A8E

4.Tetrahedral sp3 —hybrides

| |
|
|
|
| ~
| - ~
> — ~
| |

use of sp3 —hyBrides

A first approximation to the valence-bond
description of bonding in an H,O molecule.
Each o bond arises from the overlap of an H1s

Use of orbital with one of the O2p orbitals. This
p - orbitals model suggests that the bond angle should be
it cobalt.chem.ucalgary.calziegler 90°, which is significantly different from the
ILec.chm373/lec24/ experimenta| value. 27
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3.Trigonal planar
H H H

N A OEN L.
- e
H/ C\H H/ CH,0
CoHy
tr3
X <
try
tr2
\/
v
1
trlzﬁ[S‘FpX]
1 1 3 XEf 75 A
tr,=—[s —— +\P X, +3Y) A A \B-30°H5 2
2 \/—[ \/—px 2py] ( \/§Y) yER DV 5-30° A M 60° \/é
3 T
3 ’\/_[ \/_ 5py] (_X’_\/gy)jj_l'ﬁ' yER/HN530° A M 1 29
5HA8H
SpIEE Rk o s
P SpiEE A ENE
2p 2p l
[———>— <::> [———> 2
, 2s 2DOMDFEMGoFEEE2
S DD TEEZEED

SON

CH CC CC

+ A + A
Gul:lGnl:lTEnl::

30




http://www.cobalt.chem.ucalgary.ca/ziegler/Lec.chm373/lec24/ 5H8H

Valence Bond Theory

|. Diatomics

TNSEND GO

A= O.+sp(1); B = O.+sp(2)

for o - bond

A=c""Y;B=c"? DQ O — (T
for lone - pairs oD THEEIE
e o) TRl [mim,

Orbitals change sign

A=2p;;B=2p;
on reflexation in plane

—onl R _ o2
A=2p,;;B=2p, containing 1-2 bond
vector a1
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