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I. Abstract 
The photocatalytic degradation method of hazardous industrial dyes, such as methylene blue (MB) has been emerged as a powerful technique for waste water treatment which has driven the exploration of new promising photo-catalyst materials. Here, we report our study on the photocatalytic degradation of MB using pure manganese ferrite (MnFe2O4) nanoparticles and MnFe2O4 nanoparticles decorated reduced graphene oxide composites (MnFe2O4/rGO) under ultra-violet (UV) light irradiation. The MnFe2O4 nanoparticles were synthesized using a facile co-precipitation method and the structural, morphological, spectroscopic and magnetic properties of the prepared samples were characterized using a variety of techniques. Our results show the formation of superparamagnetic single-phase cubic spinel MnFe2O4 nanoparticles. The MnFe2O4/rGO nanocomposites show formation of sphere like MnFe2O4 nanoparticles well embedded on the rGO nanosheets with reduced agglomeration. The photocatalytic studies suggest that MnFe2O4/rGO composite show higher photocatalytic activity compared to pure MnFe2O4 nanoparticles. MB degraded by 84% in the presence of MnFe2O4 after UV light irradiation of 290 minutes, while 97% of it degraded in merely 60 minutes in case of MnFe2O4/rGO composite. This improvement in the photocatalytic activity of the composite could be mainly due to the retardation of recombination process of photo-generated charge carriers, decrease of crystallite size of MnFe2O4 nanoparticles on introduction of rGO nanosheets, thereby increasing the effective surface area for the photocatalytic reaction, and formation of defects in the rGO composite which serve as active sites during the reaction. To conclude, superparamagnetic MnFe2O4/rGO nanocomposites show good photocatalytic activity which can be used as an efficient material for treatment of waste water caused by toxic industrial dyes. 
II. Graphical Abstract:
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