
 Numericals

Ex For Mnt2 ion P 28,000 cmi A o value for
MmCCN763 ion is 38,500 Cni Does this

complex has high spin on low spin conf
Also write the configuration

Ans The answer can be given in two way
i p for Mnt2 is lower than Ao

p i Ao

28000 Cmi 38500 Cmi

i Emm CCN G
3 ion is a L S state

Cii In Inn CCN 613 ion Mn is present as

µyn3t ion
Mm 2 25 AHI315452

Must AE 3d4

C F SE fon d ion in HS octahedral

complex O G do
O G x 38500 Cmi
23100 cm

1

NOW CFS F f on d4 ion in LS state

l G Ao t P

f l G X 38500 t 28000

33600 Chi
i CFSE Value for d4 in LS complex is

more negative than that of its complex
i Nn CcN s

3
ion in LS state tag ego



Ex 2 Calculate CF SE values in terms of
Io and P f on HS and LS octahedral

complexes of Fe CII and Coc 17

Predict whether the complexes are

paramagnetic og diamegnetic
Ans Fe 2 263 Ian 316452

Felt Its 3d6
Felt in Its complex 12710
distribution of d e s in tag and egi g

tag't eg2 eg
i m I

m 4 tzg

FSE C o 4 x tag to Gxeg dot MP

f 0.4 4 t O G x 2 Do t 1 P

O 4 t P Ans

Due to the presence of 4 unpaired e s
the complexes are paramagnetic
Felt in LS complexes P Go

distribution of d e s in tag and e
0

tag eg eg
m 3
n 0 12g

a r r



C FSE C O 4 x tag t O G x eg Iot Mp

C 0.4 x Gt O G X o Ao t 1 P

2.4 do t 3P Ans
Due to the absence of unpaired e s the

complexes are diamagnetic

Co 2 27 As 3d452

ft As 3d

Cft in Its complex P
10

Distribution of d e's in tag and Eg

g eg
d

eg

paramagnetic I i
tog

i r

FSE 0.4 x tag to Coxeg do MP

0.4 5 t O GX 2 Do t 2 P

0.8 Do t 3P Ang

ft in LS complex PLAO

Distribution of d e s in tag and
e g

tag eg1 Eg
m 3 N I

I i
togi r r



C FSE C o 4tag to Geg Ao t m P

0.4 x G t 0 G X 1 do t 3 P

l 8 A o t 3 P Ans

Due to the one unpaired electron

the complexes are paramagnetic
Ex 3 Calculate CESE of Co FG

3

This icon is octahedral and contains

co atom as cost ion

C o 2 27 As 317452

cost Art 3d645
Here F ions are weak ligands the

distribution of six d Es in const ion

is tag eg2

CFSE of dGion
C 0.4 4 to 6 2 do

O 4 Do Ans

Ex 4 Calculate ease of Ie CcN 614

This ion is octahedral and contains

Fe atom as Feation
Fec 2 26 Its 7316452
Felt As I 3d6



Here eni ions are strong ligands
the distribution of six d e s im Felt ion is

tzg ego
case of db ion C O 4 X G t O G XO Io

2 4 o AnsEx 4 Calculate C F SE for EFeCCN G
t ion

Answer 2.4 Go
Ex 5 Catulate C FSE for CuCNH3 I ion

Answers 0.6 to
Ex 6 Calculate CESE and number of unpaired e s

for thefollowing complexion
i Fe CH20313T1
Answer Number ofunpaired e s 5

CFS E O 0
Cii CsCNH336 3T

Answer Number ofunpaired e s 3

FSE l 2 Go
Ex 7 Determine CESE of a db octahedral complex

having 40 25000 cm and D 15000Cmi
P 15000 Cmi do 25000 Cmi
P l o

i db octahedral complex is a LS complex

CFSE for d6 ion in LS state
2.4 Ho t 3P

2.4 X 25000 t 3 X 15000

15000 Cmi Ans
Ex 8 For CSCH20361

t
ion the mean pairing energyCD

is found to be equal to 23500 Cmi The magnitude
of lo is 13900 Cmi Ca Calculate the CFSE
for this complexion corresponding to us



and LS state Cb Which state is more stable

sit ion d e s in HS State CFSE 8340 cm

and d4 e s in LS state CF SE t 1260 Cmi

These are two concepts for determine the
stability of complex
i CF SE of HS State Leese of LS state

i Hs state is more stable than state

Cii P 23500 Cmi Ao 13900cm

Cs CH2016ft is more stable in HS state

Ex 9 Using CFT give the electronic
configuration of rhet

Shodium I 2 45 in an octahedral field for

which the crystal fieldsplittingparameter
lo is

greater than the P calculate cese for this

configuration in terms
of Io and P

Ans cis tag egt
ii Cfs E in LS

1.8 t 3P

Ex 10 10 Dq of Mn CH20 q is known from electronic

spectrum to be 21 ooo emi The pairing energy of

Mn T1 is 28.800 em Predict whether the given

complexion is high spin
or low spin

Answer can be given by
two methods

i p 28,800 1009 21,000

i Givencomplex icon
is highspin octahedral

complexion
Cii In the givencomplex

man ion is 3d ion

Let us calculate
CFSE for Nin ion in

its HS and LS complex



CFSE for d ion in

HS complex GDq
G x 21000

O
C n 10Dq 21000 Cmi

I 2600 cm I

CESE for d ion in

LS complex 16 Dq t P

16 x 21000 t 28800
10

4800 Cmi
From the above calculation value of CESE
for d4 ion in HS complexes is more negative
than that in LS complexes

n Mn CHz Est ion is a HS octahedral complex


