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Performance analysis of AAOB granular sludge started at room temperature
and low substrate

LI Dong', CAO Zhengmei' , ZHANG Jie'?, GAO Xuejian', ZHANG Shirui'

(1. Key Laboratory of Beijing for Water Quality Science and Water Environment Recovery Engineering
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Abstract: The process of starting AAOB granular sludge under low temperature substrate (NH, — N, NO, - N
(40 £10) mg/L) was investigated. In this study, SBR reactor was used to gradually shorten the experimental cycle
to start AAOB granular sludge, and the nitrogen removal rate and nitrogen load of the system were analyzed for the
kinetic characteristics of anaerobic ammonium oxidation process at each stage. Meanwhile, the granular sludge
morphology, average particle size, EPS content, and three-dimensional fluorescence characteristics of EPS were
analyzed. Results showed that the experimental period was shortened (24 h—12 h—10 h—8 h) , and the nitrogen
load increased from 0.074 g/ (L - d) t00.204 ¢/(L + d). The Grau second-orders model better characterized the
process of starting AAOB granular sludge. The matrix removal rate constant k, increased from 0. 15 to 0.22, and
the denitrification performance was gradually improved. The MLSS and MLVSS of the sludge were finally stabilized
from 2 989 and 2 348 mg/L to 2 460 and 1 776 mg/L. As the reaction went on, the anaerobic ammonium oxide
sludge fully utilized the matrix, and the granular sludge was gradually stabilized. The average particle size of the
particles reached 410 pm. The PN content and the PN/PS value first increased and then tended to be stable, and
they became larger as the particle size increased. The three-dimensional fluorescence component in the sludge EPS
was analyzed by the PARAFAC method, which was composed of NADH, riboflavin, and humic acid.

Keywords: anaerobic ammonium oxidation; granular sludge; nitrogen removal performance; Grau second-order

model; EPS; three-dimensional fluorescence
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Changes of trinitrogen concentration and nitrogen

Fig. 1
removal rate in AAOB granular sludge at room
temperature and low matrix shortening experimental

cycle
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Fig.2 Changes of nitrogen load and total nitrogen removal rate
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Tab.2 Comparison of parameters of different substrate removal kinetics models
HKRAR/ PR TE/
g =i G A HRT/d a b R 3Lk
(mg-L™") (mg-L™")

ANMR BORR A A AR 115 ~297 153 ~313 0.60 ~2.90 0.105 1.110 0.995 [6]
Upper filter LRI A HZ E A5 135 ~558 129 ~ 622 0.17 ~0.49 0.656 1.410 0.920 [7]
Upper filter TPV (AP 270 ~305 288 ~307 0.08 ~0.60  1.397 1.407 0.918 (8]

SBR PRAASE AL ORI Te 40 ~50 45 ~55 0.33~1.00 0.246 1.194 0.998 ARSI
R3 ATHRHOBEREREREL L,
Tab.3 Matrix removal rate constant k, at four stages

BATH B I B a S/ (mg-L~") X/(mg-L™") ky/d™!
I $B1~34 K 0.246 18 91.48 2 556.33 0.15
| %535 ~65 K 0.246 18 95.98 1 741.60 0.22
I 66 ~96 K 0.246 18 91.27 1765.50 0.21
v 97 ~125 K 0.246 18 99.81 1774.21 0.23
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Fig.9 Three-dimensional fluorescence diagram of EPS of AAOB granular sludge on 0, the 78", and the 125" day
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