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Study on Long-Term Stability of Biological Nitrogen Removal via Nitrite from

Real Landfill Leachate

SUN Hong-wei'?, GUO Ying', PENG Yong-zhen’

(1. School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China; 2. Key Laboratory of
Beijing for Water Quality Science and Water Environment Recovery Engineering, Beijing University of Technology, Beijing 100124,
China)

Abstract: The long-term stability of nitrogen removal from municipal landfill with high ammonia nitrogen ( NH, -N) content was
investigated by using a biological system consisting of a first-stage up-flow anaerobic sludge bed (UASB) and sequencing batch reactor
(SBR) under normal and low temperature conditions. The 623 days experimental results clearly showed: the efficient denitrification
and methanogenesis were conducted in a same UASB reactor, and almost 100% of denitrification was obtained, when feed COD
concentration ranged from 1000 mg-L™" to 13 800 mg-L ™", effluent COD concentration was between 150 mg-L ™" and 1234 mg-L™",
and when the influent ammonia nitrogen (NH, -N) changed from 574 mg-L™"' to 2360 mg-L~", the effluent NH, -N was below 10
mg-L~" the removal efficiency reached 90% and 98% , respectively. Especially, above 99.2% removal efficiency of TN was
obtained, and effluent TN concentration was below 30 mg+L ™", advanced and efficient nitrogen and organic removal were achieved in
the biological system. Furthermore, stable nitrification and denitrification were achieved during the entire experiment period,
especially, were maintained successfully for 171days at the temperature below 15°C and the lowest temperature of 10.2°C during two
winters.

Key words :landfill leachate; first-stage UASB-SBR; biological nitrogen removal; low temperature
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Table 1  Characteristics of landfill leachate/mg-L !
YRR EJ¢IE ALY R EJ¢IE £ 1 Bufe
pH 7.1~8.5 COD 2 000 ~22 500 TN 838 ~2 500
TS 2300 ~5 800 BOD, 1500 ~ 12 000 NH, -N 650 ~2 400
TSS 1500 ~3 200 TOC 3100 ~3 700 NO; -N 1.2~5.4
B 8 000 ~ 11 000 IC 318 ~237 NO, -N 1.0~2.6
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K UASB-SBR A:fb 7 4t Ab PR &7 3% 3 1798
TER, LA E A 1 .
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Fig. 1 Schematic diagram of the first-stage
UASB-SBR biological system
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EARIA R E U bn i ek ). TN dilad TN 43

Hr(Multi N/C3000, 8 HEE ) WiE. R WTW I
SEALBAH R4 WE UV AH N DO, ORP | pH {H.
1.5 ST

ARSI HAEFT 623 d, 4 4 DB, TS5 s 3h
Wrie, I~V hfE s Tk, SLmistT a2
JFi7R. SBRIBATSAL. #FK 2 min , BES B AT
REFEIR T DO, ORP | pH S I 42, #HIT, fif ik
IR 30 min, HHIT, HEZK 30 min. #A#EA(DO)
WIEH1.0~2.5 mg-L™", SBR R AL B BEAS HEA 70
A, R HEAT R, P DO R IR 24 /N T 0..06
75 Y e JE (MLSS) 2500 mg-L~", ¥5 Jé it
(SRT)30 d, R 10.4 ~32.1°C. UASB s/ 1&8H .
HRT 1 d, MLSS 20 g-L~", SRT 40 d.

mg-L~".
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Table 2 Operational condition in this experiment

g K/ d BEK /L RT3 L TR AR
I(n=115) 0~115 3 2:1 KFE—KZ(21.2 ~10.9C)
I(n=124) 116 ~239 3 3:1 HZE—HZ(16.9 ~31.4C)
M(n=115) 240 ~354 3 1:1 M E—42(25.2 ~10.9C)

_ 3:1 HFEESEZE(13.1~32.1C)
IV(n=267) 355 ~ 623 3 . B A (321 10,20 )
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M EBRm K E. W, RHELIES
UASB # /KA HL G 7 09 7 2as 17, a6 b7 B g

T A HAK AT A 5:1(0 ~26 d) , 4:1(27 ~58 d) |
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Fig. 2 Long-term stability of COD removal in the UASB-SBR biological system
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Fig. 3 Long-term stability of NH," -N removal in the UASB-SBR biological system
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Table 3  Material balances of COD and nitrogen for UASB and SBR reactor in the system

P KK B/ /mg- L1

UASB EBEHLEI 5Tk %/ %

SBR KBRHLHIFTRLR %

sH ERRE W KR Rl JekRa . s
me vase ik serafpk  SHIGR o RE RIS IEKIE ey I
1 6186 882 201 33 79.5 13.2 33 7.3 —
1 5710 980 315 75 18.7 78.9 33 2.4 —
COD i1 4185 1202 364 50 82.7 13.3 33 4.0 —
v 6 685 1252 395 75 20.5 74.5 33 5.0 —
5137 1180 385 33 53.0 45.5 33 1.5
1 491 160 6.4 33 7.1 33 92.9 —
1 1 863 461 7.5 75 3.1 33 96.9 —
NH," -N 111 899 445 5.1 50 3.0 33 97.0 —
v 1930 475 11.8 75 4.5 33 95.5 —
1521 502 15.9 33 2.9 33 97.1 —
1 536 172 25.6 33 — 51.8 33 22.2 25.9
1 2134 527 30.5 75 — 63.2 33 15.8 21.0
TN 1 1146 552 15.6 50 — 41.1 33 17.8 41.1
v 2260 546 20.4 75 — 64.4 33 14.2 21.4
1 830 502 30.5 33 — 59.1 33 11.3 29.6

1) FHBM N B B R Ges AT E

2.4 fRIRZMT SBR RAERE A

K4 AR SBR AR L. 7EiR
FEAYHI 14.9 11,05, 17.1 H1 13.4%C &4, 3k
BT e EYIAL K 4(a) | 4(b) | FIRIFE
AYIRA K 4(c) . 4(d)]. X TaBEYBRA,2
AR K NH, -N 4338 0. 12 mg-L~" fi1 0.6
mg-L™", K TN 430l 4 4.13 mg-L~' Al 16.5
mg-L™", SE B0 TR BE B AL B AE 11.05°C B,
NH," -NFI TN i £ BR 4T w3k 99. 8% F186. 7% . 5
R R R BINO, -NAER R R

A 21.5 mg+ L™ F134.9 mg-L~" X RIS E 90
L JANNO, N IR JFHE R AR T NO, -NIf 5
MR E B,

XF T ARA YA, 2 PR EE S5 F T, SBR SEHE
TR A, RN A R TR NH, -NFEAR, AH
HINO, -N B 7t. fiEfbid 2 TN B8 T 249 17.6% ~
5.2% , "INk 2 6 25 i Ak RS AR 1R . i Ak 25 R
ff, SBR PN AH AR R 2343 1 R 96. 7% Fil 96. 8% , 4k
FrrRoe ik, ikl fE B % NO, -N
FOTRE A S5, TN FINO, -NASWTFEAR. 2 FhIRE T,
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