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Effect of Different Operational Modes and C/N Ratios on Enhanced Partial
Nitrification and Denitrification of AGS
ZHANG Bing, WU Lian, HUANG Shu-chang, SHI Wen-xin
(College of Environment and Ecology, Chongqing University, Chongqing 400045, China)

Abstract: In order to enhance the partial nitrification and denitrification of aerobic granular
sludge (AGS), the operational modes, including anaerobic/aerobic (R1) and anaerobic/aerobic+anaerobic/
aerobic (R2), and the influent C/N ratios (6, 7.5, 10) of the sequencing batch reactor (SBR) were
optimized. The results showed that when the AGS in R2 was cultured to day 56, the filamentous bacteria
seriously bulked, leading to the suspension of the reactor. However, granules in R1 had better settling
performance and pollutant removal efficiency compared to R2. When C/N ratio of R1 was 6 and 7.5, the
partial nitrification and denitrification occurred briefly. When the C/N ratio was increased to 10, NO, =N
significantly accumulated, and NAR achieved 100%, the purpose of enhancing AGS partial nitrification
and denitrification was successfully realized in R1, and the removal rates of COD, TIN and TP were above
95%,75% and 70%, respectively. The results of high-throughput sequencing showed that the microbial
community structure in R1 system after granulation was significantly different from that of inoculated

sludge. At the genus level, the genera Candidatus_Competibacter (0.28%) and Flavobacterium (0.03%) in
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the inoculated sludge had relative lower abundance. After the implementation of sludge granulation in R1,

a variety of denitrifying bacteria such as Candidatus_Competibacter (13.53%) and Thauera (3.25%) were

noticeably enriched. In addition, the genera Flavobacterium (13.66%) and Comamonas (2.23%) were the

dominant ammonia oxidizing bacteria (AOB). It was speculated that these bacteria cooperated with each

other to achieve efficient partial nitrification and denitrification in AGS system.
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Fig.1 Schematic diagram of SBR
F1 REFISITSH

Tab.l Operational parameters of the reactor

3.SBR [ 4. B 5. Mt it
B il

min

i [ HEAKIRAR| R | IREAE | R | Ui | HiK
R1 5 |50 169~183 | — — 1~15 1
R2 25 | 84.5~91.5| 25 |84.5~91.5| 1~15 1
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Tab.2 Composition of synthetic domestic wastewater

A /d TP/(mg-L™') | COD/NH,-N C/N
1~30 10 600: 100 6
30~47 10 600:80 7.5
47~61 10 600:60 10
61~133 8 600:60 10
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Fig.8 TP removal performancein R1 and R2 systems
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Tab.3 Richness index of bacterial community
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110d | 4.40 0.030 691.61 690.02 0.99
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