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1. [Co(NOy)4]”

Co=27
Co" = 24e
6NO, = 12e

[Co(NO,)s]> =36¢ (Kr)
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2. [Fe(CO)s]
Fe = 26¢

5CO = 10e

[Fe(CO)s] = 36 ¢ (Kr)

3-[Ag(NH3)4l"
Ag=47

Ag = 46¢

4NH; = 8¢
[Ag(NH3)4]+ = 54 e (Xe)

Alia o) Y1 i) e S ate Ll Lgulad oSa 3aclil o34 o) a2l e
‘il Gl e BV e s sacl oda Lgale 5uaiiY o i Claina

[Ni(NH;)s] ™, [Ag(NH;),]Cl, [Cr(NH;)s]"”
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Pure atomic |Hybridization | Number Shape of hybrid
orbitals of |of the central |of hybrid orbitals
central atom atom orbitals
m
S,p sp 2 Linear <
120°
S,p,p sp2 3 Trigonal Planar /gc\;
109.5"
S,p,p,p sp3 4 Tetrahedral
90°
s,p,p,p,d sp3d 5 Trigonal
Bipyramidal
' 120°
90°
s,p,p,p,d,d sp3d2 6 Octahedral §
90
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Bonding Theories in coordination compounds

Valence Bond Theory. SN 5 el 4y e ]

Crystal Field Theory. sl daall 4y )15 2
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Vacant orbitals
available to accept
ligand electrons
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e high-spin complex = ionic complex = outer orbital
complex;

e low-spin complex = covalent complex = inner orbital
complex.

Exercise-1 : give an example of octahedral outer orbital
complexes

Answer :
[FeFe]”
L g SV ) 52 ) ol Jarall ki g Caumia NS lal) Y lla g
[Cu(NH;)e] ™
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Exercise -2 : give an example ofoctahedral covalent complexes

Answer :
[Fe(CN)q]”
il g S = 5030 olaily Jakay (o 8 MISICN ) ke

[Ti(OH,)e]™*



AN A yal) — & gzac ) 2L

G i 5 SN s i) i Wil g Allall o3 8 i S

Exercise-3 :rewrite the following sentences if there is any

wrong:

a- [Fe(CN)g]”is tetrahedral complex and represents inner
orbital complex.

b- [FeF¢]™ is low spin complex and rpresents inner orbital
complex.

c- Hybridization of [Ni(NH;)s] ™ is dsp”.
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MCQ (multi choices questions)

1- According to valence bond theory,the coordination complex,
[Cu(OH,)s]*" has one unpaired electron. Which of the following
statements are true?

(1) The complex is octahedral.

(2) The complex is an outer orbital complex.

(3) The complex is d*sp’ hybridized.

(4) The complex is diamagnetic.

(5) The coordination number is 6.
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(d)2,3
(e) 4,5

2. A complex of certain metal has the magnetic moment of 4.91 BM
whereas another complex of the same metal with same oxidation
state has zero magnetic moment.

The metal 10n could be:

a- Co™
b- Mn"
¢ Fe™
d- Fe®

Answer: 1-(b) , 2-(c)

Al Alalaall (38 3 magnetic moment s oy Sl
mi=g {S (s+1) }'*
g=2
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