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❖ Homogeneous catalysis allows the processes to occur under 
relatively mild conditions and at the same time advances our 
understanding of reaction mechanisms at the molecular level, 
thus providing remarkable opportunities to improve the catalytic 
processes.

❖ The first-row transition metals, including Ti, V, Cr, Mn, Fe, Co, Ni 
and Cu, represent base metals that offer additional advantages 
such as low cost, global availability, low toxicity and their 
environmentally benign character.

Homogeneous catalysis began to receive significant attention in the early 20th century. Acid-catalyzed refinery 
reactions were developed, driven by scientists such as Houdry, Ipatieff and Pines, who contributed 
significantly to the understanding of acid catalysis.

❖ Hydrogenation Reactions Catalyzed by Transition Metal Complexes
❖ Polymerization of Alkenes with Ziegler-Natta Catalysts
❖ Carbonylation of Methanol to Acetic Acid
❖ Hydroformylation

❖ The most widely used metal catalysts are noble metals 
(e.g., platinum, palladium, and iridium) due to their 
desirable catalytic properties, such as high stability 
and temperature tolerance. 

❖ However, the use of noble metals is hindered by their 
high cost, limited availability, and the fact that their 
extraction process consumes a significant amount of 
energy and causes environmental damage.

❖ In response to these challenges, more sustainable 
alternatives are being explored. One such alternative is 
the substitution of noble metals with non-noble 
transition metals, such as titanium, iron, cobalt, and 
nickel.
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Many base metals exhibit low toxicity 
and are environmentally benign.
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Well known reactions using a greener alternative with Fe, Ni, and Cu catalysis
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