Synthesis and characterization of MC/TiO2 nanocomposite for removal of Pb2+ and reuse of spent adsorbent for blood fingerprint.
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Abstract
The aim of the study was to prepare a low-cost nanomaterial from agricultural waste coated with TiO2NPs using a hydrothermal method for the removal of Pb2+ and to test the effectiveness of its reuse in blood fingerprint detection. Scanning Electron Microscopy (SEM) confirmed spherical and flower-like structures of the nanomaterials whereas Transmission Electron Microscopy (TEM) confirmed a particle size of 5 nm. The presence of carbon, TiO2, and the crystalline size of 3 nm were confirmed by Fourier Transformed Infrared Spectroscopy (FTIR) and X-ray Powder Diffraction (XRD) respectively. The removal of Pb2+ with pH 8, a dosage of 80 mg with the highest percentage removal of 98% was analyzed by Inductively Coupled Plasma–Optical Emission Spectroscopy (ICP-OES). The experimental data were best fitted by the Langmuir isotherm model and the maximum adsorption capacity of the MC/TiO2 nanocomposite was177.6199 mg/g. The adsorption followed the pseudo-second-order kinetic model, the ΔH° value represented the endothermic nature and ΔG° indicated the adsorption process is spontaneous. The results shows that Pb2+-MC/TiO2 nanocomposite may be a useful alternative material for blood fingerprint enhancement when applied on non-porous surfaces and therefore disposal of secondary pollution can be avoided.
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