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Paulr’s Exclusion Principal

In an atom or molecule, no two electrons can have the same
4 quantum numbers.
Maximum only 3 Q.N. are same.
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Pauli’s IZxclusion Principal-
by Quantum Mechanical Approach

[1] Wave function dependent on angular and spin Q.N. (n,[,m,s)

Wave
Function

Angular w.f.

(n,l,m)




Angular w.f.
(n,,m)

Molecule’s possible structure & wave function

HyyHp2) = Pa)Pp(2) = P1

Hy2)Hp1) = Pa2)Pr1) = @2

bs = P1 + P,
ba = P1 — P2

Dy = @y1yPr2) T Pu2yPory
Py =Pu1yPr2)y ~ PucyPr)




Spin w.f
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[1] Wave function dependent on angular and spin Q.N. (n,|,m,s)

@ = AngularWF x SpinWF :
s =, Piay T Ay Py

— -+ s
Q, ¢a(1)¢b(2) ¢a(2)¢b(1) Py = a(l)ﬁ(z) —05(2),8(1)
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Acceptable Wave Function

Dy = PoyPr2) T Pa2)Prary P4 = PutyPr2) ~— Pa2)Pr)
04 = Pa2yPp) + Pa(1)Pb(2) Pa = Pa@)Pp) ~ Pa()Pb(2)
Q5 = Qs Pa = —0a

Anti symmetrical w.f. is Aceeptable



Pray = Ps X Ps
Priy = Ps X P
Priy = Ps X Q3
Pray = Ps X P,

Presy = P4 X Ps
Proy = Pu X P4
Prry = Pa X P3
Pry = P4 X P,

Symmetrical

Anti Symmetrical Aaafpfﬂblﬁ

Symmetrical

Symmetrical

Anti Symmetrical /‘Mcé’pfé?@[é’
Symmetrical
Anti Symmetrical A&Gfpé’ﬂblﬁ

Anti Symmetrical Aacepfﬂble



Pauli’s Exclusion Principal- by Quantum Mechanical Approach

Dy = PoiyPr2) T PuyPoiry

P, = a(l)ﬁ(z) - a(z)ﬁ(l)

Priy = Ps X D
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Pr

P&
Pr2)%(2)

(961(1):8(1)
¢b(2)ﬁ(2)

Ppr1y& (1)
Pu2)%(2)

¢b(1)ﬁ(1)
¢a(2)16(2)




There are three Q.N. (n,|,m) are same for electron of H2 than

Pr =
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Forth Q.N. (s) is same for two electron of H2

P.)& o) (%(1):3(1)

@ =2
DPa2)&(2) (%(2):3(2)

P.n&ay  Pay&q)

Pr = 2
Pu2)y®2)  Pa)%2)

¢r =0 ¥

In an atom or molecule, no two electrons can have the
same 4 quantum numbers.
Maximum only 3 Q.N. are same.
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M.O. treatment for Oh complexes.

[ML¢] Octahedral
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M.O. treatment for Oh complexes.
Bonding atomic Orbitals of Metal and Legend

n=4,5,6
nS = ap,

nP = (P, P, B,) =ty

(n _ 1)d — (dxy; d_'yZ) de) — t2g
= (dxz_yz,dzz) = eyg

Coordination Covalent Bond

M =
d -pm Bond
M=——""="="=L

Pr




o-bonded orbitals of CMI

Pz




n-bonded orbitals of CMI




ra

> 9

sigma .

Sigma bonding interaction Sigma bonding interaction
between two ligand orbitals between four ligand orbitals
and metal d; 2> orbital and metal d > _ ;2 orbital

pr

2

Pi bonding interaction
between four ligand orbitals
and metal d_ orbital




MO diagram for Oh complex o
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MO diagram for Oh complex

nP = (P, P,P,) =ty

nS = ap,

A,{CFSE)

(n—1)d =
(dxy' dyz, dxz) = lag

(Tl — l)d =(dx2_y2, dzz)

A.O. of CMI
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1t -bonding in Oh Complex

Week pi bondin
Back donation/strong pi bonding g ;

Ligand Metal Metal igand

Empty orbital

Field orbital

Etpg < Epmc’ Brzg > Ep

Strong ligand Week ligand

A gl -4 .y Vi o 7~
NCSEEDRE L) <7< by ~phen I <Br~<SCN~ < Cl"<§* < N3 <F~ <ONO < OH <S$0;* <NO;

/03 < PR3 < CH3; <CN™ ~CO



Spectrochemical series

I"<Br < SCN~ <Cl"<S§*<N3;<F <ONO <OH <S503*<NO;
< C,03* < 0™* < H,0 ~NCS™ < EDTA™* < NH3;~ Py < en < bpy~phen
< NO; < PRy < CH3; < CN™ ~CO
FromI To H,0 areweak field ligands

FromNCS™ To CO are strong field ligands
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Dipole moment =0

eg’ nature of complex is diamagnetic
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[Co Fe ]

Law value
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Dipole moment >0
nature of complex is Paramagnetic
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