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[1] Stevenson, F. J. Humus Chemistry: Genesis, Composition, Reactions, 2nd Edition. Wiley. New
York, 1994.
[2] Sutton, R.; Sposito, G. Molecular structure in soil humic substances: The new view. Environ. Sci.

Technol. 2005, 39 (23), 9009-9015.
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[Z% k]
[1] Lovley, D. R.; Coates, J. D.; Blunt-Harris, E. L.; Phillips, E. J. P.; Woodward, J. C. Humic
substances as electron acceptors for microbial respiration. Nature 1996, 382 (1), 445-448.
[2] Scott, D. T.; McKnight, D. M.; Blunt-Harris, E. L.; Kolesar, S. E.; Lovley, D. R. Quinone moieties
act as electron acceptors in the reduction of humic substances. Environ. Sci. Technol. 1998, 32 (19),
2984-2989.
[3] Stern, N,; Meija, J.; He, S.; Yang, Y,; Ginder-Vogel, M.; Roden, E, E. Dual Role of Humic
Substances As Electron Donor and Shuttle for Dissimilatory Iron Reduction, Environ. Sci. Technol.
2018, 52 (10), 5691-5699.
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Fig. 3-2. AQDS, AH,QDS D4 & UV-Vis A7 kL
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[Z% 3]

[1] Lovley, D. R.; Coates, J. D.; Blunt-Harris, E. L.; Phillips, E. J. P.; Woodward, J. C. Humic
substances as electron acceptors for microbial respiration. Nature 1996, 382 (1), 445-448.

[2] Cervantes, F. J.; Van der Velde, S.; Lettinga, G.; Field, Jim, A. Competition between
methanogenesis and quinone respiration for ecologically important substrates in anaerobic consortia.
FEMS Microbiol. Ecol. 2000, 34 (2), 161-171.

[3] Scott, D. T.; McKnight, D. M.; Blunt-Harris, E. L.; Kolesar, S. E.; Lovley, D. R. Quinone moieties
act as electron acceptors in the reduction of humic substances. Environ. Sci. Technol. 1998, 32 (19),

2984-2989.
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£, 20 K TETINIRED E EHRUTKBATT 51 &V ) BRSNS, BHEWE O
Bl b Es| 2R LET,

4-1. B=CRERE B K DR T & EER b K E DAL
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THEWEE L TIRAENET,
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[25 3R]
[1] Page, S. E.; Sander, M.; Arnold, W. A.; Mcneil, K. Hydroxyl Radical Formation upon Oxidation
of Reduced Humic Acids by Oxygen in the Dark. Environ. Sci. Technol. 2012, 46, 1590-1597.
[2] Walling, C. Fenton’s Reagent Revisited. Acc. Chem. Res. 1975, 8, 125-131.
[3] Gligorovski, S., Strekowski, R., Barbati, S., Vione, D. Environmental Implications of Hydroxyl
Radicals (-OH). Chem.Rev. 2015, 115 (24), 13051-13092.
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