Comparison of laser-induced graphene on different types of synthesized crosslinked polyimides
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Laser-induced graphene (LIG) has emerged as a promising material in recent years, mainly due to the unique advantages offered by the laser induction process itself. This technique enables the direct and efficient conversion of carbon-rich precursors into graphene, offering a rapid, straightforward and cost-effective alternative to conventional graphene production methods for certain applications. Potential applications of LIG range from flexible, wearable electronics to electrodes for electrochemistry, to gas and biosensors. Among the various precursors, polyimides have proven to be particularly suitable for LIG formation due to their thermal stability and carbon content [1]. While most current research is based on commercially available polyimides, research on LIG from synthetically produced polyimides is still limited. However, laser induction on such tailored substrates opens up new possibilities for tuning the biocompatibility, electrical performance, structural integrity and physicochemical properties of the resulting LIG, which is crucial for optimizing material performance for a target application [2].
In this work graphene was induced on a series of newly synthesized polyimide substrates. The polyimides were obtained by polymerization in solution at elevated temperatures using N-[3-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)phenyl]acetamide in combination with selected diamine compounds with terminal amino groups: urea, 4-[(4-aminophenyl)sulfonyl]aniline and 1,2-diaminoethane. The structures of the precursors and polyimides were characterized by 1H NMR, 13C NMR and FTIR spectroscopy. After graphene induction, the resulting materials were analyzed to determine their nanomechanical and electrical properties, with a focus on potential applications in electrochemical systems. Characterization techniques included Raman and FTIR spectroscopy, SEM-EDS, XRD analysis and sheet resistance measurements. The results provide valuable insights into the correlation between the molecular structure of polyimide and the efficiency and quality of laser-induced graphene, underlining the promise of these materials in electrode applications.
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