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Denitrification and Kinetic Characteristics Using Biodegradable Polymers as

Carbon Source and Biofilm Carrier
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Abstract:The PBS material that in the form of insoluble biodegradable polymers pellets was investigated as the solid carbon source and
the biofilm carrier for nitrate removal from wastewater. The denitrification of nitrate removal and kinetic process were carried out in a
packed-bed reactor in order to remove nitrate in recirculation aquaculture system. The experimental results indicated that the optimal
influent loading rate was in the range of 0. 107-4. 098 kg/(m’*d) when the water temperature was (29 +1)°C and the influent nitrate
concentration was in the range of 25334 mg/L. The maximum nitrate volumetric removal rate of 0. 577 kg/(m’ *d) was achieved at the
influent loading rate of 1. 098 kg/(m’*d). When the influent loading rate exceeded 1. 098 kg/(m’<d) the nitrate volumetric removal
rate was declined. The kinetic experimental results show that the denitrification rate of PBS as the solid carbon source and the biofilm
carrier corresponds to first-order kinetics. Based on the kinetics characteristics constants n and K used in Eckenfelder model were
deduced which can be successfully applied for the prediction of effluent nitrate concentration. The two groups’ predictive values and
actual values were analyzed by using SPSS 16. 0 software for Paired-Samples ¢ test analysis. The Paired-Samples ¢ test analysis indicates
that the corresponding p >0. 05 values are 0. 553 and 0. 632 which proved that no significant differences exist between the predictive
values and actual values of the model.
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’ 1
NO, N 1.1 PBS
" ( biodegradable PBS
polymers BDPs)
B BDPs
PBS (2
. BDPs mm X3 mm x4 mm)
pH DO 1.
8 500 mL
BDPs PBS (
7
BDPs PBS 150 mg/L. 10 mg/L)
PBS 1500 mg/L
70 r/min (29 £1)C.
2
PBS
1 PBS
Table 1~ Characters of PBS for experiment
/C /MPa 1% 1% 1%
1.15 89 28 300 0.1 40
1.2
1
PVC
60 cm 10 em PBS
2.747 L 35 cm.
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A
(29 £1)C pH 7.35+0.2 INO,; N( 1
KNO, )25 ~334 mg/L K,HPO, 10 mg/L MgCl, * Fig. 1 Flow diagram of the experiment
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Fig.6  Relationship between actual and calculated effluent NO; N concentrations
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