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2.5 GENERAL PROPERTIES OF 
TRANSITION METALS

Mixtures

Easily 
separated

Filtration

Fractional

Form Coloured Ions

Good Catalysts

High Melting 
and BoilingHigh Density

Changes in colour 
used to identify the 
endpoint of titration

Tollen’s reagent 
test 

Homogeneous

Heterogeneous

Autocatalysis

Mn2+ catalyses the reaction 
between C2O4

2- and MnO4
-

Catalyst in a different 
phase to the reactants

Reactants are adsorbed onto 
active sites on the catalyst

Active sites poisoned 
by impurities

V2O5 catalyst in the 
Contact process

Iron in the 
Haber process

Fe2+ catalyses the reaction 
between S2O8

2- and I- 

Catalyst in the same phase as 
the reactants

Reduction of 
silver ionsVanadium exists in four 

oxidation states

Vanadium(V) ions can be reduced 
by zinc in an acidic solution

Redox potentials

Depend on the pH of the solution 
and the ligands present

How easily an ion is 
reduced

Larger potential, 
easier to reduce ion

Generally larger in more 
acidic conditions

Redox titrations of Fe2+ 
and C2O4

- with MnO4
- 
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2.5 TRANSITION METALS
Coloured Ions

Substitution 
Reactions

Complexes

ShapesTransition  metal atom or 
ion surrounded by ligands

Spectroscopy

Colour arises when some wavelengths of visible 
light are absorbed and the remaining 

wavelengths are transmitted/reflected

Colorimetry

When light is absorbed d electrons 
are excited from the ground state 

to a higher energy level 

Changes in oxidation state, ligand or 
coordination number affect ΔE and 

thus affect the colour

Substitution 
reactions

Reactions in which 
ligands switch places

Haemoglobin

Chelate effect

If the ligands are of a similar 
size and charge, the 

coordination number and 
charge does not change 

NH3 easily 
replaces H2O

Cl- is a much bigger ligand than H2O 
and NH3 so there is a change in 

coordination number

Coordination 
number

Cisplatin

Linear
Square planar 

Octahedral Tetrahedral

Optical 
isomerism

Cis-trans isomerism

Energy difference between the ground state 
and excited state is: 

ΔE = hv = hc / λ
where h = Planck’s constant

v = frequency of light absorbed (Hz)
c = speed of light

λ = wavelength of light absorbed (m)
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