UNIT 4 » d- AND f-BLOCK ELEMENTS

Catalytic Properties
of Transition Elements

The Hidden Engine of Chemical Reactions.




The Hidden Engine

Catalytic Activity Variable Oxidation States

e Lowers activation energy by e Availability of incomplete d-orbitals
providing alternative reaction allows elements to easily adopt
pathways. multiple oxidation states.

* Increases the concentration of e Enables the formation of unstable
reactants at the catalyst surface Intermediate complexes and
and weakens bonds in reacting allows them to act as efficient
molecules. electron carriers.




The Circular Mechanism

lron(lll) oxidizes iodide.

% 2Fe3+ N
250,2° & %
2Fe?t

Iron(ll) reduces persulphate,
regenerating the catalyst.
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The Net Equation A
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The Net Equation

2I- + S,0,2 > I, + 250,2-

i\

Where is the iron?




The Hidden Engine: Catalysis at Work =

;Fe(+21 —>;Eef+1
;Ee{+802‘ —>;5e’f+2302-

2I- + S0, =» I, + 250,%
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Watch for this: The Invisible Catalyst

Because the catalyst is actively consumed in the first step and
perfectly regenerated in the second step, it mathematically

cancels out.

Key Insight: You cannot identify the catalyst simply by looking
at the overall net ionic reaction. The catalyst is the hidden
engine driving the mechanism from behind the scenes.
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Key Takeaways

* Transition metals excel as catalysts due to their ability
to adopt multiple oxidation states (e.g., Fe3* & Fe?*),
allowing them to form intermediate complexes.

* The catalyst is actively consumed and perfectly
regenerated, providing an alternative reaction
pathway without ever appearing in the final net
equation.
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