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Abstract
In the present study black tea extract (BTE) solution which is familiar for drinking was used to prepare cerium metal-
complexes (Ce(III)-complex). The prepared Ce(III)-complex was characterized by Fourier transform infrared
spectroscopy (FTIR), X-ray diffraction (XRD), and UV–Vis spectroscopy. The results indicate that BTE solution is a novel
green coordination chemistry approach for the synthesis of metal complexes. The outcomes signify that coordination
occurs between cerium cations and polyphenols. The synthesis of metal-complexes with superior absorption
performance in the visible region is a challenge for optoelectronic device applications. The suspended Ce(III)-complex
in distilled water was mixed with poly (vinyl alcohol) (PVA) polymer to fabricate PVA/ Ce(III)-complex composites with
controlled optical properties. The PVA/Ce(III)-complexes composite films were characterized by FTIR, XRD, and UV–Vis
spectroscopy. The XRD findings confirms the amorphous structure for the synthesized Ce(III)-complexes. The addition
of Ce(III)-complex into the PVA host polymer led to the growth of polymer composites with controllable small optical
band gaps. It is shown by the FTIR spectra of the composite films that the functional groups of the host PVA have a
vigorous interaction with the Ce(III)-complex. The XRD deconvolution on PVA composites reveals the amorphous
phase enlargement with increasing Ce(III)-complex concentration. It is indicated in the atomic force microscopy (AFM)
that the surface roughness in the doped PVA films increases with the increase of the Ce(III)-complex. There is a
decrease in absorption edge from 5.7 to 1.7 eV. It becomes possible to recognize the type of electron transition by
studying both the Tauc's model and optical dielectric loss (ɛ ) parameter. © 2020, The Author(s).
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