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Figure: 24-22

Title: 

Effect of ligands on color.

Caption: 

An aqueous solution of CuSO4 is pale blue because of [Cu(H2O)4]
2+ (left).  

When NH3(aq) is added (middle and right), the deep blue [Cu(NH3)4]
2+ ion 

forms.
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Figure: 24-26

Title: 

The color of [Ti(H2O)6]
3+. 

Caption: 

(a) A solution containing the [Ti(H2O)6]
3+ ion.  (b) The visible absorption 

spectrum of the [Ti(H2O)6]
3+ ion.



39

Figure: 24-27

Title: 

Metal-ligand bond formation.

Caption: 

The ligand, which acts as a Lewis base, donates charge to the metal via a 
metal hybrid orbital.  The bond that results is strongly polar, with some 
covalent character.  It is often sufficient to assume that the metal-ligand 
interaction is entirely electrostatic in character, as is done in the crystal-
field model.
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Figure: 24-29abc

Title: 

The five d orbitals in an octahedral crystal field.

Caption: 

(a) An octahedral array of negative charges approaching a metal ion.  (b) 
The orientations of the d orbitals relative to the negative charges.  Notice 
that the lobes of the dz2 and dx2–y2 orbitals (b and c) point toward the 
charges, whereas the lobes of the dxy, dyz, and dxz orbitals (d–f) point 
between the charges.
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Figure: 24-29abc

Title: 

The five d orbitals in an octahedral crystal field.

Caption: 

(a) An octahedral array of negative charges approaching a metal ion.  (b) 
The orientations of the d orbitals relative to the negative charges.  Notice 
that the lobes of the dz2 and dx2–y2 orbitals (b and c) point toward the 
charges, whereas the lobes of the dxy, dyz, and dxz orbitals (d–f) point 
between the charges.
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Figure: 24-29def

Title: 

The five d orbitals in an octahedral crystal field.

Caption: 

(a) An octahedral array of negative charges approaching a metal ion.  (b) 
The orientations of the d orbitals relative to the negative charges.  Notice 
that the lobes of the dz2 and dx2–y2 orbitals (b and c) point toward the 
charges, whereas the lobes of the dxy, dyz, and dxz orbitals (d–f) point 
between the charges.
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Figure: 24-28

Title: 

Energies of d orbitals in an octahedral crystal field.

Caption: 

On the left the energies of the d orbitals of a free ion are shown.  When 
negative charges are brought up to the ion, the average energy of the d
orbitals increases (center).  On the right the splitting of the d orbitals due 
to the octahedral field is shown.  Because the repulsion felt by the dz2 and 
dx2–y2 orbitals is greater than that felt by the dxy, dxz, and dyz orbitals, the 
five d orbitals split into a lower-energy set of three (the t2 set) and a 
higher-energy set of two (the e set).
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Figure: 24-30

Title: 

Electronic transition accompanying absorption of light.

Caption: 

The 3d electron of [Ti(H2O)6]
3+ is excited from the lower-energy d orbitals 

to the higher-energy ones when irradiated with light of 495-nm 
wavelength.
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Figure: 24-31

Title: 

Effect of ligand on crystal-field splitting.

Caption: 

This series of octahedral chromium(III) complexes illustrates how , the 
energy gap between the t2 and e orbitals, increases as the field strength of 
the ligand increases.
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Figure: 24-31

Title: 

Effect of ligand on crystal-field splitting.

Caption: 

This series of octahedral chromium(III) complexes illustrates how , the 
energy gap between the t2 and e orbitals, increases as the field strength of 
the ligand increases.
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Figure: 24-31

Title: 

Effect of ligand on crystal-field splitting.

Caption: 

This series of octahedral chromium(III) complexes illustrates how , the 
energy gap between the t2 and e orbitals, increases as the field strength of 
the ligand increases.
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