
Transition Metals (d block elements) – Coloured Complexes  

Cu1+ ion with H2O ligands - Colourless

Ground state Cu2+ (3d10)

Ligands split the 3d orbitals

Fully filled in 3d orbital 
No electron transition

[Cu(H2O)6]1+ CI
• Filled 3d orbitals
• No colour

NO Colour

Cu2+ ion without  H2O ligands – Colourless

No ligands
No splitting of 3d orbitals
No electron transition
No colour

NO Colour

69



Transition Metals (d block elements) – Coloured Complexes  

Cu1+ ion with H2O ligands - Colourless

Ground state Cu2+ (3d10)

Ligands split the 3d orbitals

Fully filled in 3d orbital 
No electron transition

[Cu(H2O)6]1+ CI
• Filled 3d orbitals
• No colour

NO Colour

Ground state Cu2+ (3d9)

Ligands split the 3d orbitals

[Cu(H2O)6]2+ SO4 – splitting 3d orbitals by ligand – Blue colour

Cu2+ ion with  H2O ligands – Blue Colour

Electron transition from 
lower to higher level by 
absorbing ∆E

Colour

Cu2+ ion without  H2O ligands – Colourless

No ligands
No splitting of 3d orbitals
No electron transition
No colour

NO Colour
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Transition Metals (d block elements) – Catalytic Activity  

Catalytic Properties of Transition metal
• Variable oxidation state - lose and gain electron easily
• Acts as Homogeneous or Heterogenous catalyst – lower activation energy
• Homogeneous catalyst – catalyst and reactants are in the same phase
• Heterogeneous catalyst – catalyst and reactants are in different phase
• Heterogenous catalyst- Metal surface provide active site (lower Ea )
• Surface catalyst bring molecule together (close contact)

-bond breaking/making easier

http://comp.chem.umn.edu/itccd/Catalytics.html http://gcserevision101.wordpress.com/chemistry-c3/

Transition metal work as a catalyst with diff oxidation states
2 H2O2 +  Fe2+→ 2H2O + O2 + Fe3+

H2O2 + Fe2+ →H2O + O2 + Fe3+

Fe3+ + I -→ Fe2+ + I2
Fe2+ ↔ Fe3+

Reaction is slow if only I- is added H2O2 + I-→ I2 + H2O + O2
Reaction speeds up if Fe2+/Fe3+ added
Fe2+ changes to Fe3+ and is change back to Fe2+ again

3+

recycle
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Some Biological Functions of Metals

Body Function Metal
Blood pressure and blood coagulation Na, Ca
Oxygen transport and storage Fe
Teeth and bone structure Ca
Urinary stone formation Ca
Control of pH in blood Zn
Muscle contraction Ca, Mg
Maintenance of stomach acidity K
Respiration Fe, Cu
Cell division Ca, Fe, Co
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Myoglobin (Mb); Hemoglobin (Hb) 

 Both contain iron 
protoporphyrin IX (heme b)

 heme b = active site of 
myoglobin and hemoglobin 

N

NN

N
Fe

HOOC COOH

heme b 
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Hemoglobin
 Each heme ring has Fe in 

center 
 ~ octahedral coordination
 Oxy-hemoglobin

 O2 bound
 Color is bright red

 Deoxy-hemoglobin
 O2 not bound
 Color is blue-violet
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Vitamin B12
 Co2+ in ~ octahedral environment
 Ligands

 4 nitrogen atoms in Corrin ring
 CN– and adenosine

 Co-factor for many enzymes
 Essential to diet

 Humans do not make this in 
their bodies

 Absence leads to pernicious anemia
 Enzymes where vitamin B12 is needed

 Ribonuclease reductase
 Glutamate mutase
 Diol dehydratase
 Methionine synthetase
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 Standard treatment of 
Iron overload

 Hexadentate (1:1) iron 
chelator

 1 molecule of DFO binds 
1 atom of iron

 Forms a stable complex
 Excreted via the bile and 

urine
 Can provide effective 

chelation therapy

Deferoxamine

DFO = deferoxamine 
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Poor oral bioavailability 
and a short plasma half-life

Inconvenient 
administration

Poor compliance 
reported to lead to 
increased mortality

Injection-site reactions 
and pain

Equipment not widely 
available in many 

countries

Limitations of deferoxamine therapy

Slow subcutaneous infusion                        
3–7 times weekly



Deferasirox (Exjade)
• Tridentate* iron chelator

– an oral, dispersible tablet
– highly specific for iron
– 70% oral bioavailability, increased with food

• Half-life of 8 to 16 hours supports once-daily dosing
• Chelated iron excreted mainly in faeces (< 10% in urine)


