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Nitrogen Removal of Municipal Wastewater by ANAMMOX Coupled Shortcut

Nitrification in Anaerobic Baffled Reactor

WU Peng'?, ZHANG Shi-ying', SONG Yin-ling'*, XU Yue-zhong'*>, SHEN Yao-liang'*** , ZHANG Ting'

(1. School of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215009, China; 2.
Jiangsu Collaborative Innovation Center of Technology and Material of Water Treatment, Suzhou 215009, China; 3. Jiangsu Key
Laboratory of Environmental Science and Engineering, Suzhou 215009, China)

Abstract: If the technology of anaerobic ammonium oxidation( ANAMMOX ) can substitute the mainstream technology of municipal
wastewater treatment plant, the energy of municipal wastewater treatment will be decreased significantly. Thus, anaerobic baffled
reactor( ABR) was used to build carbon system, shortcut nitrification system and anaerobic ammonia oxidation system. And the three
systems were coupled to shortcut nitrification-anaerobic ammonia oxidation reactor to treat municipal wastewater. The results showed
that the average effluent COD concentration of carbon removal system was 80 mg-L™" when the hydraulic retention time of carbon
removal system was 4.5 h. And the subsequent shortcut nitrification system would not be adversely affected by the effluent COD.
Finally, the average effluent total nitrogen concentration was 10 mg-L ™", with total nitrogen volume load of ANAMMOX system of 0. 36
kg+(m’+d) ~'. When the dissolved oxygen was controlled between 1 to 2 mg+L ™", the nitrite accumulation rate could be maintained
around 90% , ensuring the stable operation of the subsequent anaerobic ammonia oxidation system. The nitrogen of municipal
wastewater could be stable and efficiently removed by the shortcut nitrification ~-ANAMMOX integration ABR with temperature of 30°C
and dissolved oxygen of 1-2 mg-L™".

Key words : shortcut nitrification; municipal wastewater; anaerobic ammonium oxidation; continuous flow reactor
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Fig. 1 Schematic of integrated partial nitrification-ANAMMOX plant
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Fig. 2 Mechanism of integrated partial nitrification-ANAMMOX
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13 MLSS 45.5 g-L~". ANAMMOX ZR 4576 i1 5L
U ST R NI PRE= R = K= N (e b R | FNE= R UE TR
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Table 1 ~ Experimental operation condition
i i HRT/h #tk coD 4%t DO
T i/ ABR s ANAMMOX it /mg-1,7! /mg-1"!
1 1~20 9 6 6 21 200 2~3
2 21 ~30 9 6 6 21 400 1~2
3 31 ~40 6 4 4 14 400 1~2
4 41 ~60 4.5 3 3 10.5 400 1~2
5 61 ~80 4.5 3 3 10.5 600 1~2
6 81 ~100 3 2 2 7 600 <1
2 ERERR NO, -NRBIE R SR, i 1& 4l 0, A5
- HEK COD A /1N D 30 % 4 75 5 W S K,
2.1 KA B — IR R G 5 NO, -N¥fe B J Wil £k 26 34 T Bt A8 Ak | 3 5 J AR A

ABR [ Vi #% 45 F IR 480 A90RE 75 8, MLSS ¥4 {H.
6800 mg-L~" \HRT & 6 h, 3 ii5/K pH 7£ 7.0 ~
7.8 ZIH],COD i ahEHEK , Ak it T 3 4K
[d] COD ¥ BE (i 7K , %8¢ ABR X3k 1 75 7K A HL
faf (7R AZ HE T .

ABR N 2 FRR AT AR 45 4 , (1 52 I 25 P 7K
e 22/ WL TR o) I L P cr A I R R = B 1R )
RAEM™ I G R SO, 1S T b
HHLH AR 3T 5 7K. ABR #E 7K COD 7§
65 COD ZBRFANE 3 iR , #EK A HLA e B AN hip
LTI FE T, ABR BEPRFFECAR E B BRARALR. £
7K COD 4 600 mg-L~',ABR Bt HRT 4 3 h, )i
PEAHLGUR AT 3K 0.7 kg- (kg-d) 7', Hizk COD n] 4
FETE 80 mg-L ™' ZE A7, 5 R /N BEAF B BIF 9% 45 SR 2K
LT, HiZK COD HeBE A2t K COD e B Ik 3 Y 52
M /0N X 5 KA LA A OC. T ABR B
ARG R T KA A LY, AR LB #/K COD
7E 80 ~ 100 mg- L~ " A 4. HWFREW, C/N KT
5. 6 I 2 32 A0 TR B = A1 2 AR Y e D Bl

LR GEiH K COD e i (P4 EE/NT 120 mg-L™")
AR K, SAEE S MR R —8. 5,
FERR AL R G A AR A DO MR BRI (1 ~
2 mg L") AETESCRARAE T, IR 23 TH AR = 1A Bl
Yy, AL RS /K COD FH 58 mg-L~",COD
W BT — 2L BRI, DT 9/ T % 260 A i Ak A0SR 1Y
S,
2.2 HRT X — &4 RGE 15200

ABR S0 i 18 T A BRI A HLE K L5
) e 35K 4 S N7 2 1 UASB, EGSB 2575 B4 5 1)
ALY B2 R BUSCR A BRI A 3, {2 ABR W]
DA 4k HRT 197 =8, AR MR B2 A HLE K 35 5%
PRS0k T 8, I T LA IR 31w SRR 1 B ik 3L
FROST H 3 R 24 ABR #E7K COD MR K 400
mg-L™" JHRT 9 h i}, COD FH LR K 70% %
Fr, K COD HeJE M 80 mg-L~' Ay, X 5RF Mk
JERAR, ALY 5150 n9 % BUBCR AN, HRT &K
BEK LR , F T 515 iR & A3, 8 2 th B R 1
BEA 5, COD KB . B4 4% HRT &
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r'y
600 A ok
A A ; & .
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Fig. 3 Influent and effluent concentrations and removal rates of ABR with time
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Fig. 4 Influent and effluent concentrations and removal rates of short-cut nitrification system with time
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Fig. 5 Removal performance of ANAMMOX reactor
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AR 350 R FH () R 0 O 20U sl A A R
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s s Rk, i1 4 a1, NO, -N 2 0] ik
90% ,iX 5 (A1 &R RS 7 AT H ] NOB 1& M ¢,
FrLAE RS 1) DO VR EE R, 15 fig SE 3 NO, -N i 1
A2 HEE T — B S, NO, -N BB T %
ka4, NO; -NW A BT+, Ul DO 2 ~ 3
mg- L~ BHERERSLVE AR E. A 21 d TFLR,
B EE/DN, 355 DO 1 ~2 mg'L_] , T A1) B g
SAE DO By XLE 6T, NO, -N 2B FH 83 i 7
TP — R AR 2 90% ,NH, -N 22 [ KA AE
90% L) . #E— LMK DO 7E 1 mg-L~' DL R, 2
N BRSNS 15 TR DU BIFE X H7KNO, -N
RS R AR, 20 480 b 3 AR 018 NH, -N 25 BR R ff &2
70% , AFIF e SL IR A a A b A

DO X PR & 22 AL A T iR, IR A s Ak
J IV g T 2% s ol 246 2 /=, (R e AR A A R Kk B
H—&B5r DO, 2 R BUR H 2 LBt DO Fhim, {H )2
XA R A EA R G A K. B IR A
R G NFEAE— B i A AT, & TH AR K
TR DO, I HLIR S S8 A0 R 15 8 25 # s oy %% 52
NIZ Y2 255 DO AL S a8/, AR IE 2
PEERARAEIE AT, AR ZE 450 38 1 U 56t U
TR EATERT RERS & A IR R R A AL N, iR 5
[ & 28 NH, . NO, 1 DO e B AR 0 30 4, 156 B
ARG AR I S S AL B RR SR AL B 1Y 3 )
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H T ABR MRERRAG 3, v DAGE 77 2 7 FH e 1 |
AR T ANAMMOX B8 76 AN [ B = b i B 2%
AL A T, R TS VR AR AR T
% RGBT AL BRRCR B AR T T KT — R A
NS PRS2 AR S TR S BB B B L. AN
T BAs 14— BT 48 ABR S # E7K

WO SEBRIR T 5 K, RN 2B TR T, IR IURE 43
BT, RS 2 R S 30°C , pH (-l 7.5 ~ 8, IF 4 IX
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COD 4258 mg-L~".

w6 fiw, JFKTERT 3 AFaE L REFE I
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