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Performance of passive aerated hybrid carrier bioreactor for
treatment of domestic sewage

CHEN Shenliang’, GUO Qiyi", CHENG Liang’, LI Qiming', ZHUANG Chen’,

ZHANG Chaoqun’, YANG Yang®

(1. School of the Environment and Safety Engineering, Jiangsu University, Zhenjiang 212013, Jiangsu, P. R. China;
2. School of Civil Engineering, Chongqing University, Chongging 400045, P. R. China)

Abstract: In this study, a fixed-bed biofilm reactor using hybrid zeolite and plastic bio-carriers was constructed ,
in which successful enrichment of glycogen accumulating organisms (GAQOs) under oscillating filling (anaerobic) -
draining (aerobic) conditions was achieved. Associated with zeolite chemical adsorption, anaerobic removal of
COD by GAOs and ammonia by zeolite was achieved. The hybrid carrier bioreactor was fed with synthetic
wastewater with COD and ammonia concentration of (508+19)mg/L. and (40+3)mg/L, respectively, and
operated under periodical cycles of anaerobic (6 h) and aerobic (6 h). The removal rates of COD, ammonia
nitrogen, and total nitrogen (TN) by single-stage treatment were 89.2% , 57.5%, and 57.5% , respectively.
The removal rates of COD, ammonia nitrogen, and TN by the two-stage reactors were 93.1%, 84.9%, and
70.8% , respectively. By reducing the HRT by 50% (anaerobic/anoxic 3 h + aerobic 3 h), the TN removal rate
in the two-stage reactors was increased to 81.7%. The results of 16S rRNA high-throughput sequencing
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showed that the relative abundance of Candidatus Competibacter (GAQOs) increased by 30.43 times (0.46% —
14%) on the surface of the plastic carrier, while it only increased by 14.35 times ( 0.46%—>6.60%) for the

zeolite carrier, indicating that the surface of the plastic carrier is more favorable for the enrichment of

Candidatus Competibacter.

Keywords: hybrid carrier bioreactor; zeolite; glycogen accumulating organisms (GAQOs); simultaneous

nitrification and denitrification (SND); wastewater treatment
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Fig.1 Device operation diagram
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Table 1 Carrier volume and water capacity of each

reactor
S A SN AR/ L WG AL F K /L
TR A ORE R 2 0.80 0.41
Wb AT SN A 0.80 0.21

1.3 SWAE

WRORE AL T 50 £ R B IR 2 10 mL K
FEIE 2 0. 22 pm i uB A8 U, T 5E 3G Je ik
BE KBRS BT ik L3 28 FE IR, A U KR
FAPLA, R R (TN) KR A &AL
SR ZH,

TE SN A5 32 A7 ZE A8 E I, 23 591 Bl 7 S50 A

®2 EESWTERMTE

Table 2 Main analysis indicators and methods
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