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Kinetic study of the formation and decomposition process of humic substances
based on comparison of non-destructive analysis of sediments and experiments

simulating chemical processes
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For understanding the time scale of formation and decomposition of humic
substances (HSs), spectroscopic tracing of simulated formation and decomposition of HSs focusing on
the interaction with minerals was conducted (laboratory approach). The possibility that iron
hydroxide acts like a catalyst to lower the activation energy of decomposition reaction of HSs and
to promote the reaction was found. For nondestructive non-extraction analysis of sediment samples
(field approach), Solid-Phase Fluorescence Excitation-Emission Matrix (SPF-EEM) spectroscopy was
applied to peat samples from cold regions and simulated HSs. It was found that the fluorescence
spectral characteristics of HSs might change depending on the solid and liquid. It was also found
that fluorescence quenching occurred depending on the blackness of the sample, and an empirical
formula for correcting the quenching was partially obtained by experiments with simulated
fluorescent substances.
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Quantification of organic fluorophores in absorbing media by solid-phase fluorescence
excitation-emission matrix (SPF-EEM) spectroscopy of modeled mixtures containing bovine serum
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