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Biodegradation of Pyridine Under UV Irradiation
FANG Miao-miao, YAN Ning, ZHANG Yong-ming

(Department of Environmental Engineering, School of Life and Environmental Science, Shanghai Normal University, Shanghai
200234, China)

Abstract ; Pyridine, a complex nitrogen-containing heterocyclic compounds, is usually difficult to degrade by means of single biological
method. The internal loop photobiodegradation reactor ( ILPBR) was used for degradation of pyridine in batch and continuous
experiments following three protocols: photolysis alone ( P), biodegradation alone (B), and intimately coupled photolysis and
biodegradation (P&B) to investigate the regularity of pyridine degradation. The experimental results indicated that pyridine removal
rate by P&B was fastest among three protocols in batch experiment, in which protocol B was faster than P. For initial pyridine
concentration of 100 mg-L™", the pyridine removal rates were respectively 4.95, 10.2 and 14.58 mg- (L -h) =" corresponding to
protocol P, B and P&B. Pyridine degradation kinetic equations were established based on Monod model, and the saturation constants
decreased from 1920. 4mg-L~" for protocol B to 1094.1 mg-L™" for protocol P&B. Protocols P, B and P&B were also used for
pyridine degradation in continuous flow and influent pyridine concentration increased from 50 to 300 mg-L ™", and their average removal
rates were respectively 15.8 mg- (L -h) ™' for protocol P, 23.1 mg-(L +h) =" for protocol B and 24.9 mg-(L -h) ™" for protocol
P&B, in which the removal rates were higher than that in batch. Experiments suggested that the inhibition of pyridine to biofilm could
be relieved due to UV irradiation in process of intimately coupled UV photolysis and biodegradation, and biofilm had kept its bioactivity
degrading pyridine and enhanced pyridine removal rates.

Key words: UV photolysis; biodegradation; biological reaction kinetics; bio-inhibition; bioreactor
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Fig. 1 Internal loop photobiodegradation reactor
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