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Deep nitrogen removal performance of activated sludge suspended
biofilm system for treating low C/N ratio wastewater

FENG Qirui TANG Yuchao ™ WU Changnian HUANG Xianhuai WANG Kun
XUE Liping CAI Lili
(Anhui Provincial Key Lab of Environmental Pollution Control and Resource Reuse, Anhui Jianzhu University,
Hefei , 230601, China)

Abstract Agricultural waste corncob was used to construct an activated sludge-suspended biofilm
mixed system.Deep nitrogen removal performance of low concentration and C/N ratio wastewater
was studied in the SBR process operation mode. The nitrogen removal effect of the system at the
start-up stage of biofilm formation was explored; when the process was at a steady stage, the effects
of parameters such as temperature, HRT, DO, influent C/N ratio and influent pH on the nitrogen
removal performance of the process were investigated. After 24 days , it showed that the biofilm was
considered to be successfully formed combined with the removal of pollutants and microbial images
of corncob . Pretreated domestic wasterwater was used as the simulated raw water and reaction
temperature was controlled to be 26—30 °C, HRT=8 h, COD/TN=(4.0+0.1), and pH of influent water
was (8.0£0.1). The results showed that average removal ratios of COD, NH,"-N and TN were 70.2%,
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94.8% and 80.8%, respectively, The average effluent concentrations of COD, NH,"-N and TN were
14.89, 0.57, 2.40 mg-L™", respectively. The DO concentration in aerobic phase had a certain influence
on TN removal ratio. When the DO concentration in aerobic phase was (2.2+0.1) mg-L™', the TN
removal ratio reached a peak value of 84.38%. The above results showed that the activated sludge-
suspended biofilm mixed system had an excellent performance in the treatment of low concentration
and C/N ratio wastewater, which provided a new idea for the deep nitrogen removal of low
concentration and C/N ratio wastewater and resource utilization of corncob.

Keywords corncob, suspended biofilm, mixed system, low concentration, low C/N ratio,

deep nitrogen removal.
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1 MRLE )7 (Materials and methods)

1.1 AWk

ARSI il I 8 0 N R 3 1) I 5 KOS, R RR ML B KR R B 3 mm 22 A7 /N R
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R IR0 Bk, LB L, P RAFASE B PERE, 7B AT Pt BoRRR oK T
WAl e B SN ER I I B2 T R NS KA b B Ve PR T, T R AR N IR A
1.2 5L K BT R oM i
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Table 1 Experimental water quality

KK BEALLT5 7KK 5
KT bR Raw water quality Simulated wastewater quality
Water quality indexes Ens FEE Ul FHIE
Range Average value Range Average value

pH 6.59—7.88 7.48 6.54—7.79 7.35
COD/(mg-L™") 98.26—316.18 161.35 42.64—53.12 47.26
NH;-N/(mg'L™") 23.73—43.19 34.75 9.82—12.04 10.68
TN/(mg-L™") 30.43—51.67 41.43 11.28—13.67 12.32

1.3 SLEede s Hintr K&

SR B R S £ (SBR), AR A RN 6 LUK 1), 528650 M HEEIE RS ShB BEAFa i is 7 B
B RS IR A A T S K T s ek 4 it 1 11 3 5 e, 35 VR (MLSS) £40°4 14500 mg L, V57
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TE 7.0—8.0 Z [8], Tt $I 2555 R 60—100 r-min ', {8 4ERFAE 21—27°C. N AR iE L2 1T 24 d Je R
B, FERGE B AT B Bl i SO IR JE L HRT. DO, #E7K C/N itk pH SRR IT B 1T S E0 e A8 X T2
IR U B P M, I B 8 S A B A R A K.

é % plf_[Iﬁ‘
— . ) pH meter
DOBAEAYL
Temperature controller DO meter
—] [ ]
1&7]([ — 1
Inlet
i
] wwa:j_{gy_—
— —1 <
IR Eh IR @; IR Perig;flticﬁpump EEEZJ;H
Peristaltic pump Acration tray
P
[ : |
1
1
1
1
1
P kA

Water storage tank

HPRE
BREHE  Rotor flowmeter
Acration pump

B 1 SBR M &R EE
Fig.1 Schematic diagram of SBR system

2 515308 (Results and discussion)
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Fig.3 Process effect in the start-up stage of biofilm formation
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Fig.4 Effect of temperature on the nitrogen removal efficiency of the system
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Fig.6 Effect of DO on the nitrogen removal efficiency of the system
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Fig.7 Effect of influent C/N on the nitrogen removal efficiency of the system
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Fig.8 Effect of pH value on the nitrogen removal efficiency of the system
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