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Abstract:
Ho3+ doped Ferrite nanoparticles of Li0.5Fe2.5-xO4 sys-
tem were prepared by sol-gel auto-combustion technique. 
The as-prepared samples were characterized by X-ray dif-
fraction (XRD) and SEM. XRD analysis confirms the 
cubic spinel structure with appearance of secondary 
phase due to presence of Ho3+ ions for the samples (0.0≥ 
x≥0.1). The lattice parameter increases with increase in 
Ho3+ ions which replaces Fe3+ ions and found in the 
range 8.2929 Å to 8.3389 Å. Crystalline size was estimat-
ed from XRD data and it was found in the 21- 29 nm 
range. Cation distribution obtained from XRD analysis 
suggests the strong preference of Ho3+ ions towards octa-
hedral – B site while Li+ and Fe3+ ions distributed over 
both A-and B-sites. An infrared spectrum shows two main 
bands ż1 and ż2 around 300 and 600 cm-1. SEM images 
confirm the crystalline form of samples and, EDAX pat-
terns confirm the atomic percentage of constituent ele-
ments with their weight proportions. Dielectric response 
of the samples show that the samples show Maxwell-Wag-
ner type of interfacial polarization which follows Koop’s 
phenomenological theory of dielectric relaxation. The 
dielectric properties decrease with increasing substation 
and shows low dielectric loss which makes samples best 
choice for the energy storage devices. The room tempera-
ture magnetic properties like saturation magnetization, 
coercivity and remanence ratio are studied by using vi-
brating sample magnetometer. M-H loops, shows that the 
saturation magnetization (MS) increases with increase in 
Ho3+ concentration having high magnetic moment. 
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