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Biocatalyst of Redox Mediators on the Denitrification by Paracoccus versutus

Strain GW1
LI Hai-bo, LIAN Jing, GUO Yan-kai, ZHAO Li-jun, DU Hai-feng, YANG Jing-liang, GUO Jian-bo
(School of Environmental Science and Engineering, Hebei University of Science and Technology, Shijiazhuang 050018, China)

Abstract: The quinone respiration process of Paracoccus versutus strain GW1 was characterized and the effects of the four redox
mediators on the denitrification process were studied. The experiment results suggested that quinones were utilized by Paracoccus
versutus strain GW1 as electron acceptors in the respiratory chain and reduced to hydroquinone. Batch experiments were carried out to
investigate the biocatalyst effect of redox mediators as catalyst on the denitrification process at 35°C. All four redox mediators tested
were able to enhance the nitrate removal efficiency and the denitrification efficiency by 1.14- 1. 63 fold and 1.12-2.02 fold,
respectively. The accelerating effect from high to low was AQDS >1,5-AQDS > AQS > a-AQS. In the presence of redox mediators, the
stabilized ORP values in the nitrate decomposition process were reduced by 33-75 mV. The pH variations in denitrification with redox
mediators showed similar tendency to that of the conventional nitrate removal process. In the concentration range of 0-0. 32 mmol L ™",
AQDS had the best accelerating effect and a linear correlation was found for the denitrification rate K and the AQDS concentration
¢aons+ This study indicated that the application of redox mediators significantly improved the denitrification process by enhancing the
decomposition rate.

Key words : denitrification; redox mediator; ORP; correlation; quinone respiration
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Fig. 1 Chemical structures of the four redox mediators
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Fig. 2 Reduction of quinone mediators by Paracoccus versutus strain GW1
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Fig. 3 Comparison of nitrate removal ratios in denitrification

systems with different redox mediators (18 h)
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Fig. 4 Comparison of nitrogen removal ratios in denitrification

systems with different redox mediators
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Fig. 5 ORP changes in nitrate removal systems

with different redox mediators
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Fig. 6 Variations in pH values during the nitrate removal

process with different redox mediators
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