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CONCEPT MAP 
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_ -c Primary valence (ionisable):Oxidationstateofcentralmetal. Metal atoms are bound to many amons 

or neutral molecules. Structure first Secondary valence (non-ionisable) : No. of groups 

,j, 

formulated by Alfred Werner. bound directly to the metal ion ( coordination number). 
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Coordination entity : Central 

H, metal atom/ion + bonded ions/ 
molecules. 

�/ Central atom/ion : Lewis acids. ! 

�I Ligands : Ions/molecules bound 
to central atom/ion. 

Coordination number ' 
H> Number of ligand or donor 

atoms bonded directlv to metal. 

Coordination sphere : Central 
H, metal/ion + attached ligands 

enclosed in square bracket. 

�! Coordination polyhedron : 
Spatial arrangement of ligands. 

Oxidation no. of central atom : 

4 
Charge it would carry if all 
ligands are removed along with 
their shared electron pairs. 
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f---.1 ;§!".,,�ti!,,.1 I ,I. I ·v;u·�Ilt_�-:s�rtd--T:he_OrY j �! Linka.ge in those having 
ambidentate lignnd. Under the influence of ligands 

hyblidised orbitals [ (n - 1 )d, ns, np] or �I Coordination by intercharge [ns, np, mi] overlap with ligand orbitals. 
ofligands. 
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Inner orbital complex , �! Ionisation : Counter ion (low spin) or spin paired complex. 
displaces the potential ligand. !---fl!- Uses 3d orbital in hybridation 

Solvate or hydrate : Solvent Outer orbital complex 
�� molecule present differently (High spin or spin free complex) 

( directly bonded or free). Uses 4d orbital in hybridation. 

Li.l Stiireolso,,.ei:lsril I 
Magnetism t Paramagnetism(having 

H, 
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Geometrical : Different unpaired electrons) 
possible geometrical 
arrangements of the ligands. Dimagnetism ( all paired 
f---t-- In square planar electrons) 

t ds 
trans 

4 In octahedral t Facial (Three dono, atoms of the same 
ligands occupy adjacent positions at the 
corners of the octahedral face) 

Meridional occupies the meridian of the 
octahedron. 

Optical : Non-superimposable mirror 
images � enantiomers and chiral. 
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p 
polarised light to left 
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Metal- l igand bond considen 
ionic, under ligand's influ 
d -orbitals are splitted into two 
with energy difference A0or A, 
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In tetrahedral In octahedral 
complexes : complexes : 
energy of t
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111 = 9 b.Q 

d as 
ence, 
evels 

Crystal field splitting 
energy 

(CFSE) � (---0.4x + 0.6y)LI,, 
where, x "" no. of e-s in t2K 

orbitals 
y ""  no. of e-s in eg orbitals. 
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