Nephelauxetic Effect




Nephelauxetic Effect/
Electron cloud expension/Nephelauxetic Parameter
>t I1s electron repulsion found In complexes due to e-e

repulsion.
>t is denoted by B (Nephelauxetic parameter)
> t |S expreSSed bﬁ _ Bcomplex

B free ion

»>[3 Is always less than 1

» It mean B compley is less thar B free ion.

>t means energy gap between two terms in free ion is greater than
that of its complex form.

»>1.e. e-e repulsion between two electrons in free ion is greater than its
complex.

»When ligand approaches to the free ion than e-e repulsion is
decreased & hence nephelauxetic parameter is decreased.

» It determines covalent character in complex compound & Is directly

proportional to the NE.
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In free ion ee repulsion is greater than that of complex. So
NE iIs increased but nephelauxetlc [ = Zcomplex <1

B free ion

Nephelauxetic effec OC—=— -0 1/ Nepnelauxetlc ratio
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A series of ligands arranged in descending orden fifee
nighest value onephelauxeti parameter ([3) to lowest val
IS called nephelauxetic series

F- =H,0>= NH; = en=0X~ =NCS- =CI'=CN-=Br=I-

h= 08 L0 1.4 1.55 L33 1.98 2.0 2.1 23 27




Example: 1

[NiFg]*
Here.

h=0.8 therefore B=843 cm!
[NiBrs]
h=2.3 therefore B=600 cm"!

FExample: 2

[FeFe]>
K=0.24x0.8=0.192 = %% reduction = 19.2
[Cr(NHz)6l>*

kc—0.21
hryxpgz=—1.4
S0 k.h = 0.294 therefore %o reduction = 29.4



NE determines electron expending nature, % reduction of e-e rep.
covalent character in complex, nature of EPR peaks etc.

As we know that
1. Reduction of N ratio (parameter) indicates increase covalent

character in complexes
Cloud expansio NT

E “'B Covalent Char%cter deloceliﬁation
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F- =H,0> NH; = en=0X~ =NCS- =CI'=CN-—=Br=I-

h= 08 L0 1.4 1.55 L33 1.98 2.0 2.1 23 27




Oxidation states of metal (Depends upon size of cation)
MO>M+>M+2>M+3

NE increases from left to right

[} decreases left to right

Cloud expansion increases from left to right

Covalent character increases from left to |

If B=B- then complex 100% ionic

If B-<B then complex is not pure ionic & have covalent character



Metal M?© M 1+ M 2+ M 3+ M 4+

Ti 56( 681 71¢ - -

V 579 660 765 860 -
Cr 790 710 830 1030 1040
Mn 720 872 960 1140 -
Co /89 879 1117 - -

NI 1025 1038 1080 - -
Cu - 1218 1239 - -
Fe 805 870 1059 - 1144







