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Rapid Start-up of One-stage Autotrophic Nitrogen Removal Process in EGSB

Reactor for Wastewater with Low Concentration of Ammonia

GU Shu-jun', FANG Fang'*, LI Kai', LIU Yong', GUO Jin-song’, CHEN You-peng’, JIANG Fu-yang'

(1. College of Urban Construction & Environmental Engineering, Chongging University, Chongging 400045, China; 2. Chongging
Institute of Green and Intelligent Technology, Chinese Academy of Sciences,Chongqing 401122, China)

Abstract: Biofilm coming from a reactor in which One-stage Autotrophic Nitrogen Removal Process exists was selected as inoculum in
an expanded granular sludge bed reactor. A potential fast start-up procedure was tested in this research. Wastewater with low
ammonium concentration between 60- 100 mg-L ™" was applied. The results showed that a One-stage Autotrophic Nitrogen Removal
Process was successfully established in 83 days under the following conditions ; temperature at (30 £2)°C , pH at 7. 8-8. 2, dissolved
oxygen (DO) at 0.2-1.1 mg-L™" and upflow velocity at 2.0-4.0 m+h™".
NH,” -N and TN were 99.4% and 80. 7% , respectively. By controlling the reflux ratio and increasing the NH, -N load, the reactor

could maintain a stable state of low DO concentration. Nitrification and anaerobic ammonium oxidation became main reactions that

After the 83-day operation, the removal efficiencies of

maintained efficient and stable nitrogen removal performance. In addition, nitrite-oxidizing bacteria ( NOB) were inhibited. In the
start-up process, the average particle diameter of granular sludge increased from 174 to 296 pm. Moreover, scanning electron
microscopy showed that the surface of granular sludge was smooth, and most microorganisms were bevibacteria and cocci. Finally, a
fluorescence in situ hybridization experiment showed that ammonium oxidation bacteria and anaerobic ammonium oxidation bacteria were
distributed on the surface and in the inner space of granular sludge, respectively. The research indicated that a stable autotrophic
nitrogen removal granular sludge system was quickly established in the sludge bed.

Key words: one-stage autotrophic nitrogen removal process; low concentration of ammonia wastewater; start-up; granular sludge;

expanded granular sludge bed reactor
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Fig. 1 Schematic diagram of test equipment of EGSB reactor
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Table 1  Composition of the synthetic wastewater

NH,* -N NO[ -N CoD .
/mg-L~! /mg-L"! /mg-L~"! p
58.1~102.0 <3.0 <20.0 7.8 ~8.2

HeRhis e A g 21T H g B SRR A I
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BWN2.0~4.0m-h™". RN AFIELLZETT T 83 d, 1R
P TN B BRI shad B 43 o 3 0 4 | B A A
T X 3 AP B, 25 B B s ey 28 L3k 2.

&2 EGSB REFBEHMEBEIWHR

Table 2 Test scheme for start-up of EGSB reactor
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W 54 ~83 99.4 ~101.7 99.4 ~101.7 0.2~0.4 4.0 R RS, IR 40: 1
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Fig. 2 Variations of nitrogen-bearing matter and NH," -N,

TN removal efficiencies during the start-up stage in EGSB reactor
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Fig. 3 Variations of PA()B,P»\H-\()B and Pyop

during the start-up stage in EGSB reactor
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Fig. 4 Evolution of morphological observation of sludge in EGSB reactor
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Fig. 6 SEM images of granule sludge in EGSB reactor on the 70th day
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Fig. 7 FISH images of one-stage autotrophic nitrogen removal granular sludge ( magnification 10 x 10)
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