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Introduction 

Charge transfer and its role in determining optical properties of inorganic complexes arise from 

the movement of electrons between different parts of a coordination compound when it absorbs 

light (1). Unlike d–d transitions, which involve electrons within the metal d-orbitals, charge 

transfer transitions involve electron movement between ligands and metal centers or between two 

metal ions. These transitions typically result in intense absorption bands and are responsible for 

the vivid colors observed in many inorganic complexes. There are two main types of charge 

transfer transitions: ligand-to-metal charge transfer (LMCT) and metal-to-ligand charge transfer 

(MLCT) (2). In LMCT, electrons move from ligand orbitals to empty metal orbitals, while in 

MLCT, electrons transfer from metal orbitals to ligand orbitals. The type of charge transfer 

depends on the relative energies of the orbitals involved and the oxidation state of the metal. 

Spectroscopic studies show that charge transfer bands are generally more intense than d–d 

transitions because they are allowed transitions under selection rules (3). These bands provide 

important information about bonding, electronic structure, and oxidation state of the complex. By 

analyzing these absorption features, chemists can interpret how electrons are distributed within 
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the compound. Structural factors such as coordination geometry and ligand type significantly 

influence charge transfer behavior (4). Strong π-acceptor ligands enhance MLCT transitions, 

while ligands with lone pairs promote LMCT transitions. These observations help in designing 

complexes with desired optical properties. Theoretical models based on molecular orbital theory 

explain how orbital overlap facilitates charge transfer (5). Thus, charge transfer transitions serve 

as key indicators of electronic structure and optical behavior in inorganic complexes.  

Conclusion 

Charge transfer plays a crucial role in defining the optical and electronic properties of inorganic complexes. By 

enabling electron movement between metal and ligand orbitals, these transitions produce intense absorption bands 

that determine color and spectroscopic behavior. Understanding charge transfer processes allows chemists to 

interpret experimental spectra and design materials for optical applications. The combination of spectroscopic 

evidence and theoretical models ensures that charge transfer remains a central concept in inorganic chemistry and 

material science. 
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