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Nitrogen removal from medium-age landfill leachate via

anaerobic/aerobic/anoxic process in SBR

LI Zhongming, WANG Shuying, MIAO Lei, CAO Tianhao, ZHANG Wkeitang, LIU Wenlong,
PENG Yongzhen
(Key Laboratory of BeijingWater Quality Science and Water Environment Recovery
Engineering, Beijing University of Technology , Beijing 100124, China)

Abstract: The feasibility of using a single sequencing batch reactor to remove nitrogen from
medium-age landfill leachate was examined, and an anaerobic/aerobic/anoxic process in a
SBR without extra carbon source addition was presented. Dissolved organic matter could be
taken up partially and stored as polyhydroxyalkanoates (PHAS) in the anaerobic stage by the
microorganisms operated in the anaerobic/aerobic/anoxic process, with glycogen consumption.
In the aerobic stage, ammonia was oxidized and accompanied by loss of tatal nitrogen (TN)
via simultaneous nitrification and denitrification. The stored PHAs and glycogen, remaining at
the end of aerobic stage could provide carbon source for anoxic denitrification. In the stable
phase, the effluent COD, NH,4*-N, and TN were 525-943 mgeL?, 1.2-4.2 mgeL* and 18.9-38.9
mgeL ™ respectively when the influent COD, NH4*-N, and TN were 6430-9372 mgsL™,
1025.6-1327 mgeL? and 1345.7-1853.9 mgeL?, respectively. Nitrogen removal from



medium-age landfill leachate could be realized via the anaerobic/aerobic/ anoxic process in a
SBR with the effluent of TN less than 40 mgeL™*. Almost 1/3 of reduced TN was removed via
SND, while 2/3 of reduced TN was removed via post-anoxic denitrification.
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Table 1 Characteristics of landfill leachate

Parameter Range Parameter Range Parameter Range
NH4*-N  CODNH,*-N 6430-9560 NH4*-N 1020-1347 NO3z-N 0.04-0.8

BODs 3800-5250 NO2-N 0.05-0.75 PO, -P 22-78

VFAs 3750-4910 pH 7.6-8.2 TN 1345-1854

VE: Bk pH 4k, VFAs [0 mgeLt, FHARFRFRI AL mgeL?t

SBR[ i e s e H H A S50 25 A P e S0 oy SR pB VR K F A A AL 5 U8 o 384T BT
MLSS=9200+500 mgeL™?, MLVSS=7000+450 mgeL™", SRT & 25-30 K, i %7
(25+1) °C, UFAMBXME < E N 120Leh™, {748 B DO WJELE 1mgeL ™t LI T,
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Fig.1 Operational mode of the start-up phase and the stable phase
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Fig.2 Variations of nitrogen and orthophosphate in a typical cycle of the anaerobic/aerobic/anoxic process
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Fig.3 anaerobic substrate uptake and variations of stored carbon source

B3 25 T RV SBR PRAEUBIR M B M I BRIE A AR A . ATLAE H, 2
/NI PREAUB AT 464, COD FAAI, 55 M0 IR B Py OB S5 . PHAS 18 583 i H B T P A1
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mg-Lt. 1311.27 mg-Lt. 108.15mg-Lt. 11.30 mg-Lt. 106.41 mg-Lt. 17.72mg-L 1,41
k7K COD H11f) 64.0%. REEBLIPE /N, VFAs, COD [1F#%) 2BLH etk S 12 1 o
R, LR WERNNIGBIER T VFAs TSy, WIRIIRIBGE % KT LR MR YSCE
K, IRATH COD B#K 447.4 mg/L, Hrb VFAs JEAY I 5E (415.26 mgCOD-L™Y), 5
F#fIk COD £ 92.8%, 1B VFAs Jy RSO & i 3 26 Ry, Britz sh s
DB A b SRR YR A it A7 o

2 REMFE/FREBITH T RERY R K BRIREFAL

Table 2 anaerobic substrate uptake and carbon storage in the anaerobic/aerobic/anoxic process

Substrate Pireleased  Substrate taken up  Glycogen consumed PHA increased PHA composition (mol. %)?
(mg Pg*MLSS) (mgCg?*MLSS) (mg glucose g MLSS) (% of MLSS) PHB PHV PH2MV
Landfill leachate® 0.01 12.2 46.3 5.6 253 4.7 ND
Acetate 201 2.2 40.1 125.4 13.2 66.7 26.4 24
Propionate (24 54 37.0 88.6 9.3 1.3 86.4 10.9
n-Butyratel?! 0.3 58.7 95.8 7.6 37.0 18.3 425
n-Valeratel?! 0.5 29.2 2.7 5.7 13.8 76.2 6.7

apPHB,3-hydroxybutyrate; PHV,3-hydroxyvalerate; PH2MV,3-hydroxy-2-methyl-valerate; Pin this study; ND: not detected
T2 DG T T DASEBRIIIR IS DR U R DR R R A Bl A7 L
5 SCHR A B SRR R ) DR AU R MO e — B, (R T SR U L T,
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Fig.4 Variations of COD and stored carbon source in aerobic stage
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