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Achieving Partial Nitritation in_a" Continuous-flow Aeroblc Granular S}udge

|‘

Reactor at Different Temperatures Through Ratio, Control

LIANG Dong-bo' ,/BIAN Wei', KAN Rui-zhe’ ,*WANG Wen- -xiao' ZHAO ang y SUN Yi- ~qi', LI Jan'" -

(1. National Engmeelrlng Laboratory of Urban Sewage Advancf"a Treatment and Re%our(’e Utilization Technology, College of Archltecture
and| C1v1l Engmeepng, Beljmg Umversny of T_ech ogy, Be1]1ng 100124, Chma, 2. City [Planning Technology Sefvice=Center of
Beijing, Beijing 100045 China) F / f .ﬂll

Abstract; Mature aerobic granular sludge (AGS )"Hwas ihoculated in a continuous-flaw redetor to treat low ammonia sewage, afd the
feasibility off achieving partial nitritation in a continugus-flow aergbic ‘sludge systemisand the demand for R value ( the ratio of dissolved
oxygen and ammonla nitrogen) when partial nitritation #15 ach.leved,—at different temperatures (30, 20, and 10°C) were investigated.

The gontrol strategy was designed to maintain‘a constant yatio® Between dissolved oxygen (DO) and ammonia nitrogen (NH, -N). The
results revealed that Stable nitritation in a continuous-flow aerobic sludge reactor could be achieved via ratio control, and the value of R
were 0.50 ( £0.05), 0.35 ( £0.03), and 0.20 ( £0.02) at the temperatures 30, 20, and 10°C, respectively, from which it can
be concluded that stronger oxygen-limiting conditions were required when the temperature was lower. The experiment of fluorescence in
situ hybridization (FISH) revealed that ammonia oxidizing bacteria ( AOB) have a certain concentration, and the relative number of
nitrite oxidizing bacteria ( NOB) gradually reduced through the ratio control strategy. Based on the ratio control strategy and the
characteristics of wastewater quality, full nitritation of high ammonia wastewater may be allowed; however, for low ammonia
wastewater, only partial nitritation is recommended.

Key words :low temperature ; partial nitritation; aerobic granular sludge; continuous-flow; ratio control
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Fig. 1 Schematic diagram of the experimental device
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Table 1 ~ Operating conditions of the reactor
B Bt BE/C DO/mg-L"! HZKNH, -N/mg-L~! R A/ d
A 30 8.0+0.2 10.0 +£0.5 0.80( +0.05) 10
B 30 7.5+0.2 15.0+0.5 0.50( +£0.05) 20
C 30 8.0+0.2 10.0+0.5 0.80( +0.05) 20
D 30 7.5+0.2 15.0+0.5 0.50( +£0.05) 20
E 20 7.5+0.2 15.0+0.5 0.50( £0.05) 20
F 20 7.0+0.2 20.0+0.5 0.35( +£0.03) 20
G 10 7.0+0.2 20.0+1.0 0.35( +£0.03) 30
H 10 5.0+0.2 25.0+1.0 0.20( +0.02) 40
WErT Lhe o St 4 DO FMINH, -NH iy —Ak 2 1.5 i H 505k
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Fig. 2 Nitritation performance of the reactor
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Table 2 Probes used for FISH and the corresponding hybridization conditions

TREF 2R WA FSI(5'-3") L—tk
NSO1225 CGC CAT TGT ATT ACG TGT GA Ammonia oxidizing B-Proteobacteria
NIT3 CCT GTG CTC CAT GCT CCG Nitrobacter
EUB338 GCT GCC TCC CGT AGG AGT Most bacteria
EUB338 1l GCA GCC ACC CGT AGG TGT Planctomycetales
EUB338 Il GCT GCC ACC CGT AGG TGT
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