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Due to their excellent magnetic, electrical and microwave absorption properties, spinel ferrite nanomaterials 

have drawn considerable attention [1-3]. Among these, cobalt ferrite (CoFe2O4) has been extensively studied 

due to its high coercivity, chemical stability, and moderate saturation magnetization [4, 5], which allow for 

the use of CoFe2O4 in magnetic storage, sensors, and electromagnetic interference shielding. Cobalt ferrite 

(CoFe2O4), a well-recognized magnetic material in the cubic spinel family, is noted for its outstanding 

mechanical hardness, strong magnetocrystalline anisotropy and chemical stability [6, 7]. These properties 

render it a potential candidate for use in magnetic devices, catalysis, and microwave absorption [8-10]. 

Nevertheless, intrinsic aspects of CoFe2O4 continues to be tailored by doping it with transition metal cations 
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in the lattice that changes distribution of cation ions as well as induced lattice parameters and magnetic 

interactions [11-14]. Manganese (Mn) substitution in cobalt ferrite is gaining attention for improving 

magnetic and electromagnetic properties [15] in a more recent variation. The introduction of Mn ions into 

the CoFe2O4 structure has a notable effect on the superexchange interactions between tetrahedral (A) and 

octahedral (B) sites, which subsequently changes their magnetic behavior and dielectric response [16]. 

Moreover, Mn substitution 

sintering temperature has not been explored in detail. 

Moreover, a combined interpretation of these characterization techniques to explain the evolution of the 

spinel structure is still underexplored. To our knowledge, it represents the first comprehensive multi-

technique study of Mn-substituted CoFe2O4 nanomagnetic materials prepared by the sol–gel auto-

combustion method and subsequently sintered at different temperatures (900–1100 °C). The present study 

emphasizes a systematic correlation between structural, morphological, vibrational and thermal properties of 

the material in which sintering temperature plays significant role in improving crystallinity, stability and 

performance of the materials. Herein, we have focused on the synthesis of Mn-substituted CoFe2O4 

nanomagnetic materials and studied their structural, morphological, vibrational and thermal properties 

through sintering temperature. Particular focus is given to implementing the evolution of the spinel phase, 

particle size, lattice dynamics and thermal stability. This work is restricted to structural, morphological and 

thermal characterization, and omits high-resolution magnetic or microwave absorption measurements. The 

precise level of Mn substitution is also taken into account within a general framework, but further work 

exploring the composition-dependent behavior in detail is necessary  
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