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Abstract

This chapter describes the optical, dielectric, and magneto-electric coupling applications of undoped and rare Earth
(RE=Ew?") doped Bij—EuFels (x=0, 0.01, and 0.02) multiferroic systems, which are successfully synthesized by sol-gel
method, Doping of rare-earth ions at the Bi** site reduced the crystallite size and the unit cell volume of the bismuth
ferrite sample and was studied using X-ray diffraction analysis. It disrupted the cycloidal spin structure (with

A~ T0 nm) of the BiFe0y system and enhanced the magnetic and multiferroic properties of the synthesized samples.
The doping also enhanced the optical properties by reducing the band gap energy, which has a great application in the
field of photoveltaic devices, This reveals the reduction of energy zap between the oxyeen-2p valence band and the
Iron-3d conduction band. Rare earth doping enhanced its dielectric properties since more space charges formed in the
systems. The rare earth doping increases the dielectric constant (&), dielectric leakage (£%) and the magneto electric
coupling coefficient (ag) of the prepared material. This suggests that the synthesized material is a good candidate for
sensors, transducers, spintronics, and ferroelectric nonvelatile memory applications.
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Abstract Water pollution is a major problem affecting people across the world.
Heavy metals and dyes are major pollutants that pose potential threat to the health
of humans and ecosystems. Several treatment technologies are available to reduce
the pollutant concentration in water and wastewater. However, many of these pro-
cesses are costly, have high energy requirements and generate toxic sludge and
wastes that need to be carefully disposed. Addressing these problems invoked the
need for green methods that are more efficient, cost effective and environment
friendly for water purification. Adsorption is regarded as a green, clean and versatile
method for wastewater treatment. Cellulose based materials attained considerable
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