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ABSTRACT

In the first study, carbon nanostructures are synthesized from lignite using various simple, scalable, and
economical techniques, and the as-prepared carbon nanostructures demonstrated excellent fluorescence
characteristics. Furthermore, the as-synthesized carbon nanostructures exhibited remarkable copper ion
sensing with a dual linear range with limits of detection (LOD) as low as 1.32 pM and 2.35 pM. The
captivating results imply that these lignite-derived carbon nanostructures could efficiently and economically
detect low concentrations of copper ions in water. The second study synthesized carbon nanoribbons and
nanosheets with superior fluorescence from lignite using a facile chemical oxidation process. The as-
synthesized nanomaterials can sense glucose in a linear range of 8-3000 uM. All three samples exhibited
remarkable glucose sensing with a dual linear range with limits of detection (LOD) as low as 3.3 uM and
limits of quantification (LOQ) of 10 uM. This work would contribute to the mass production of glucose
sensors with a considerable reduction in the glucometer cost. The third study provides a facile, scalable, and
cost-effective method for preparing mesoporous nanocarbon extracted from low-grade coal lignite with
excellent electrochemical activity. The synthesized nanostructure-modified electrode is used for individual
and simultaneous quantitative detection of heavy metal ions cadmium and lead. The sample exhibits a triple
linear detection range over the concentration ranges from 2.08 to 129 nM and 5.56 to 129 nM for cadmium
ions and lead ions, respectively. The detection limit calculated from the three linear ranges is 1.83 nM, 1.5
nM, and 1.83 nM for cadmium ions and 0.68 nM, 0.73 nM, and 1.38 nM for lead ions.
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