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n in terms of wave mechanics Y/

The orbital wave functions undergo a linear combination to form hybrid Or.bit‘als like ;B
in case of molecular orbitals. The difference between hybrid orbital : ‘ /
0

LCAOQ in molecular orbitals is that in case of hybrid orbitals it involves bety,
hybridisation orbitals of same atom whereas in case of molecular orbitals, LCyg |

, 3.2.7 Aspects of hybridisatio

involves between different atoms.
covalent bonding is the overlap of atomic orbitals—the shapeg i

must be such that the two atomic orbitals have positive OVErlap \
atomic orbitals should not diffe
t

The basic approach of

sign of the wave functions
order to form hybrid orbitals overlap, the involving
significantly in the radial parts of their wave functions. On the other hand for effectiy :

hybridisation, the combining atomic orbitals should have comparable magnitude of energ, g
Hybridised orbitals can be constructed from the angular parts of the individual wave functiom. :
We shall consider some salient feature of hybridisation : .
(a) H_vbri'd orbital concept represents better overlap properties than do the pure s, p ay
d orbitals. For example the s and p orbital of the same atom can be mixed o
hybridised to'proch'lce new sp hybrid orbital (Fig. 3.9) combination of crest (positive
lo‘be) of s orbital with p 'o.rbltal with its crest to the right produces sp hybrid orbital |
with most of the probability of finding the electron at the right [Fig. 3.9(a)]. On the
other hand other possible coml.)inatibn of the same orbitals produces maximum
overlap represented to the left [Fig. 3.9(b)]. In a similar way other hybrid orbitals can |

also be represented (Fig. 3.10).

(b) One or more electrons from fully filled orbitals of the atom in the ground state will be §
promoted to the next available orbitals of higher energy resulting in an excited state
elec.tromc configuration. This requires energy. The orbitals in the "i
ﬁxgtfz; ste%te then undergo hybridisation to form equivaleﬂf
atomic orbitals and tl )ll - -O-rbltals' The energy difference between the unh)’bridised |
1e hybridised atomic orbitals is k idisatio® |

(E.y)- The Ey, gives a measure to carry out t NOWN, a3, enesgy gf hybndlsa
effoctive hybuidisation to occur, the en)t’ir § Hei progess of hybridisation. Hence for at
/ e input of energy is more than recovered that N

Energetics of
hybridisation
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(a)
Cestructive  Constructive
overlap overlap

(b)

Constructive Destructive
overiap overlap

Fqure 39 ¢ Pictonial representation of overlap of s and p ortital to form sp hybrid orbitals.

s+p, *Py*t Py —> sp’

S+px+py+pz+d22—-__’ sp3d

]

]
.
)
1]
]
]
’
.

180°

Figure 3.10 : The shapes of different types of hybrid orbitals (a) sp? (b) sp, (c) sp*d.
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ond orbitals penerallv f : : .
* generally form sigma bonds or contain lone pair of electrons.
by “iaracter of the hvbri oy o ) L
s Bor .. ybrid orbitals increases, electronegativity increases (sp > sp?»

.

L

3 . - a
v S hwybhr

TVt e i
- ""'3"!~~-.‘:‘\

T — LA 'H

- B W 4th the orbitals of other afoms t fey |
Oy z. “hen the hvbnd orbitals \\‘ﬂll’mc . l.“ ova ent bond formation inVQ .r”l 1
;,"i- ' bonds Thus the energy released durifts L.wl if the covalent bond is fo Vlng ]
M\‘r‘- s Orbitals = much more ;fl.l'\ the energy rv:l‘lat“ formed by h)’brld orbit l”‘ned k
o Pare atomic orbitals. Therefore covalent bondb A OTHIS prefer to coa S Al

rbitals sO that

m .
bitals. bi

e stable o : ic 0 ei
. PR than those formod ho > atomic /
L H10se formed by pure alt , ]
_Ith h‘bﬁd ) . ormoed A ‘( ) atomlc or e
: orbitals rather than that of pure
T ‘~'si'.."_ >

Dot i : ; the angular stren
s POtentiality of the hvbrid orbitals are dictated by g1 : gth Of ¢
Bals which o . : .+ of the wave function. s .~ e
. SRR ES related to the angular part O 4 havin ita] .
e TCaliv o .

. X SVmmetrical whereas p orbilﬂl is dumbe“ Shape' avil g greater an u]a
S direction. Angular Strerlgth r
of

cIEEMatr
TONE2IS is relatecd oo o o ’ : " .
FEiated to the overlap integrals (Syp) Which are directed in proper dlrecﬁon
:

W

C % maost suitable for overlap in projeCtEd
"VOond orbitals.
- T 9 Avbnid orbitals are equal to the number of participating atomic Orbitg]g

e

oCcurs between the orbitals of the same atom.

i angle increases with in si
2 ' increasing s character (sp3 < sp? |
#sing p character. o A Ly .

b
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Figure 3.15 : Distortions of bond angle due to lone pair of electrons in different geometries.

axi = axial, eqi = equatorial
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