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Performance and Mechanism of Heterotrophic—Autotrophic Denitrification
Enhanced by Iron Humate
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Abstract: Humic acid (HA) complexed with ferrous ions (Fe**) to form iron humate (Fe—HA) was
used as a functional material to investigate its denitrification performance in a heterotrophic—autotrophic
denitrification system. Batch experiments were conducted with Fe-HA dosage as the variable, and the
concentration gradient was set at 0 mg/L, 30 mg/L,, 50 mg/L,, 70 mg/L,, and 90 mg/L. to examine the
changes in nitrate concentration. Additionally, the changes in indicators such as extracellular polymeric
substances (EPS), electron transfer system activity (ETSA), adenosine triphosphate (ATP), and
cytochrome ¢ were measured to reveal the mechanism by which Fe—-HA accelerates heterotrophic—
autotrophic denitrification. The results showed that the optimal Fe-HA dosage was 70 mg/L, at which the
NO, =N removal rate reached 96.6%, which was 1.2 times that of the blank control group. At the same
time, Fe=HA promoted EPS secretion to 15.77 mg/gVSS, and the levels of ETSA, ATP, and cytochrome ¢
were higher than those at other dosages. These findings indicated that at an appropriate dosage, Fe—-HA
could accelerate the electron transfer process between microorganisms, enhance cellular metabolic

activity and microbial aggregation, and thereby improved nitrogen removal performance.

Keywords: humic acid; ferrous ion; heterotrophic—autotrophic denitrification;  electron
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Fig.1 FTIR spectrum of Fe-HA
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