Structural and Optical Characterization of titanium-carbide and polymethyl methacrylate based nanocomposite
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The rich chemistries and unique morphologies of titanium carbide MXenes made them strong candidates for many applications like sensors and electronic device materials [1]. They can potentially be used as additives to polymers to fabricate composites with outstanding mechanical properties and good electrical conductivities. Presence of titanium-dioxide as a residue of MXene chemical  synthesis  is  researched  for  it  potential  benefit  on  electrochemical  properties [2].   

In this study we present structural and optical characterization of such polymer nanocomposite titaniumcarbide/PMMA (Polymethyl methacrylate) consisting of Ti3C2, TiC2 MXenes and TiC, and TiO2 residues of synthesis in PMMA matrix, as a multicomponent nanocomposite.  
Using XRD, SEM, infrared and Raman spectroscopy, followed by comparative study on the vibrational properties using density functional theory calculations we characterize this nanocomposite. 
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Figure 1. a) Schematic describing the synthesis process and preparation of composite starting from the Ti3AlC2 MAX phase b) Schematic representation of titanum-carbide structures present at the composite c) Raman spectrum of TiC/PMMA nanocomposite with titanium-carbide related peaks marked. Inset: photo of the sample.
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