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1. Catalytic Properties:

e Transition metals and their compounds are widely used as catalysts due to their ability to exhibit

multiple oxidation states and form complexes with reactants. The presence of partially filled d-
orbitals enables them to bond with reactant molecules, facilitating reactions by lowering the
activation energy.

e Examples:

o Vanadium(V) oxide (V.0s): Catalyzes the oxidation of SO, to SO; in the Contact Process for
manufacturing sulfuric acid.

o Nickel: Used in the hydrogenation of alkenes.

o Iron: Functions as a catalyst in the Haber process for ammonia production.

2. Interstitial Compounds:

Interstitial compounds form when small atoms like hydrogen, carbon, or nitrogen occupy the
interstitial sites (spaces) in the metal lattices of transition metals.
These compounds are non-stoichiometric and retain some metallic properties. Common
examples include TiC, ZrH, and Mn4N.
Characteristics:

o High melting points.
Hardness: Some, such as borides, approach the hardness of diamonds.
Electrical conductivity similar to the parent metal.
Chemically inert: Many interstitial compounds, such as metallic carbides, are highly
resistant to chemical reactions.
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3. Alloys:

Transition metals readily form alloys due to their similar atomic sizes and metallic radii, allowing
one metal atom to replace another in the crystal lattice without significantly altering the
structure.
Hume-Rothery rule outlines that the difference in atomic radii between the solvent and solute
must be less than 15% for effective alloy formation.
Examples:
o Ferrous alloys: Contain iron and are used to make various steels, including stainless steel.
o Copper alloys: Brass (Cu-Zn) and bronze (Cu-Sn) are widely used in industry.
Alloys of transition metals are generally harder and have higher melting points compared to
their constituent metals.

These properties—catalysis, interstitial compounds, and alloy formation—are key characteristics that
define the industrial and chemical significance of transition metals.
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