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Nitrogen Removal from Anaerobic Effluent of Landfill Leachate by

SNAD - MBBR Process
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Abstract; Simultaneous partial nitrification, Anammox and denitrification ( SNAD ) process was
operated to investigate its nitrogen removal performance in a moving bed biofilm reactor( MBBR). The in-
fluent of SNAD — MBBR process was anaerobic effluent of landfill leachate. The reactor was filled K3 car-
rier, and the temperature, DO, pH and HRT was controlled at 33 =35 °C, 0.03 -0.1 mg/L, 7.5 -8.0
and 12 h respectively. The experiment lasted for 152 days, and the best removal effect was obtained by
adjusting the aeration rate accordingly during the gradual increase of the influent total nitrogen load. Un-
der the above conditions, when the total nitrogen load rate was 0.9 kg/(m’ + d), the TN removal rate
could still reach 88% . When the influent total nitrogen load rate was increased to 1 kg/(m’ « d), the
TN removal rate was significantly reduced to only 20% due to the high concentration of organics in the in-
fluent and the inhibition of nitrite and anaerobic ammonia oxidation processes by the reproduction of het-
erotrophic aerobic bacteria.
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Fig. 1 Schematic diagram of SNAD — MBBR reactor
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Tab.1 Quality of landfill leachate treated by anaerobic process
mg - L™
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Fig.2  Variation of nitrogen concentration during acclimation

of partial nitrification
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Fig.3  Variation of nitrogen and COD concentration during
acclimation of SNAD — MBBR
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Fig.4 Change of effluent nitrogen in SNAD — MBBR
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Fig.5 Change of effluent COD in SNAD — MBBR
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Fig.6  Comparison of biofilm formation at different stages
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Fig.7 SEM of biofilm before and after landfill leachate

inflow

3

@© RPN By a8 Jr ik, 76 MBBR 1
WA 2 SNAD, A TFC/K e 23k 90 d, #E 7K B
g e o 1 kg/(m® - d) B, TN 26 B A 8 1E
94% Fr A o

@ il SR AR 7 33 ~ 35 °C 2]\ DO 7
0.03~0.1 mg/L Z[&] .pH {4 7.5 ~8.0 HRT &y
12 h,SNAD - MBBR T2 45 ¢ 1B W — SR A
KRR R4, TN ffif 77 0.9 kg/(m® - d) B,
TN EBRFFETE 88% LU |

@ MR TN Frde T % 1 kg/(m - d)
Bf, TN KBRFREE 20% LLT , BEAR G A7 5 4753 MR
2, AT RESE TR B IR WO 3 S A Bk iR 3 1
TR 3 P 0 o I A

B3k
[1] Bohdziewicz J,Kwarciak A. The application of hybrid sys-
tem UASB reactor — RO in landfill leachate treatment| J ].
Desalination, 2008 ,222(1/3) :128 - 134.

Dapena M A, Campos J L,Mosquera C A, et al. Stability
of the ANAMMOX process in a gas-lift reactor and a SBR
[J]. J Biotechnol ,2004,110(3) :159 - 170.

Guo J,Peng Y, Yang Q,et al. Theoretical analysis and en-

(2]

(3]
hanced nitrogen removal performance of step-feed SBR

[J]. Water Sci Technol,2008,58(4) :792 —802.

<25 .

(4]

(5]

[6]

[7]

(8]

(9]

Wu L,Xu Y,Shi X, et al. Advanced treatment of landfill
leachate by combined process of partial nitrification and
anaerobic ammonium oxidation [ J ]. Res Environ Sci,
2016,29(4) .587 - 593.

Chen H H,Liu S T,Yang F L,et al. The development of
simultaneous partial nitrification, ANAMMOX and denitri-
fication (SNAD) process in a single reactor for nitrogen
removal[ J]. Bioresour Technol,2009,100 (4) 1548 —
1554.

T2, W, B S R IRIEFE AN MBBR 57K
AbPRCREE BT E [T ], AR T, 2017 ,44(8) <149 -
150.

Wang Yaju,Huang Sheng, Yang Huimin, et al. Study on
the effect of different filling rate on MBBR wastewater
treatment [ J ]. Guangdong Chemical Industry, 2017, 44
(8):149 —150(in Chinese).

Walter W G. Standard Methods for the Examination of Wa-
ter and Wastewater [ M ].
Health Association,1998.
RS RAESEN LR SRR MBE[D].
B W%, 2011,

Tang Chongjian. Characteristics and Control Strategies of
ANAMMOX Process[ D]. Hangzhou: Zhejiang Universi-
ty,2011 (in Chinese).

Ni S Q,NiJ Y,Hu D L,et al. Effect of organic matter on
the performance of granular anammox process| J]. Biore-

sour Technol ,2012,110.701 —705.

Washington; American Public

%,

Rz,  FEMGE T AR ANA-
MMOX JA0EE A SERE A DL K AR BIE A |
15 Y iR A B R R AE

E - mail : xxcep@ dlut. edu. cn

W #s HH#A:2018 - 04 - 05

TEE BN IR = (1973 -
i

) LT REN,



