%345 %214 T E 4 K HE K Vol. 34 No.21
2018 4 11 A CHINA WATER & WASTEWATER Nov. 2018

SR R AOOA TEA B ZBEIIRZIER

IRK, HEE', ERE, W &, K %', Hd
(1. &I XF REE/RBFR, ;& 7 M 5100065 2. ) 1 7 445 FRARFHEA TR
AN, TR T 510006)

B E. RARE/FEA/AFE/REA(AOOA) i & % 4 39 2 85 15 W% ik, il i 35 4] DO
F£0.1~0.5 mg/L & 44 R0 ST R MR A, EIREMEABIELZGEMT, Ol &
# NO, —N BB RABE [ 90% A L, 2% 3 NH; =N Fo TN 69 2 E 55 & T 95% 4= 66. 5% , 4
BT BB IRB IR R PR, EAHEBEA 0.3 ~0.5 mg/L #9544 T ,01 ikt 47 T A
8y PR S 2 PR 45 B 18 (AHRT) , B454) & 13.9 h A b, EEFEATHE,AL & d 8
RAE A B f Ol segh# 8 h AOB, #k4h,01/02 23T NO, - N 694 R, 5 £ —
ERELHRT B AR 5 (SND) R &

KW TRk, ERRAAL; EEEIRAER; AOOA LY

RESES. TU992  TEFRIRAG: A XEHE. 1000 -4602(2018)21 —0018 - 07
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Abstract: A pilot-scale anaerobic/oxic/oxic/anaerobic ( AOOA) process was applied for treat-
ment of mature landfill leachate, and partial nitrification and denitrification was achieved by controlling
the dissolved oxygen (DO) to a low value of 0.1 =0.5 mg/L. Under the condition of low dissolved oxy-
gen and sufficient alkalinity, the nitrite accumulation rate in the first aerobic reactor( Ol ) was stably a-
bove 90% , and the removal rate of ammonium and total nitrogen of the whole process was higher than
95% and 66. 5% respectively, which indicated that AOOA process could effectively solve the difficult
problem of nitrogen removal in landfill leachate. The limiting factor of partial nitrification of Ol was the
actual hydraulic retention time ( AHRT) and should be controlled above 13.9 h under the condition of
DO of 0.3 = 0.5 mg/L. In the normal operation stage, the dominant bacteria in the first anaerobic reactor
(Al) were denitrifying bacteria, while the dominant bacteria in the O1 were ammonia-oxidizing bacteria

(AOB). In addition, nitrite accumulation was realized in O1/02, and simultaneous partial nitrification
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and denitrification (SND) was formed to a certain extent.

Key words; nitrosation;;

LS RIS DR S — R A ) e A A= A AL
Y BRI K, B DR T AE W A i Ak & 9ok =, X
Jii) BB 58 A VA JBUBAR C , A2 Kb BRIK A S5 T Rl HE
Jio EFXTIB R B i A AL B, BT LAY E
HHHTFEG LR M T2, R i R b B A
XoF T 7Btk L L R B < B R ATG L BEFE N o b 1 AR D
P B N R RO A, B T E T A A i
I35 e AL FEE AR BT

pH B 75 ¥ (MLSS) \iF B2 (FA) R
DO il HRT %5 PR 28 35 25 X e R i 1k R il Ak 7= A 52
W2 eSS BRE B pH E T, B35 U WO A I
W Vi 2 2 X i A TR A 5 2 AR A A D i R A
P 08 2R S IR 2 2 3 b N A A U 5 e B S A
ZRA RIS AL T (NOB) (36 Pk , i Ak 7 ( AOB)
CAEHEE . HeAh, BT AOB Fil NOB f) %05 Fil
HEOANFE (43 0.3~0.5.0.7 ~1.8 mg/L) , &
DO ¥ Ji HA F T ek .

ARG AOOA H it iz by #% 3 2238 3o /™ 4% 45
T4 (0. 1 ~ 0.5 mg/L) DA K& PRI IR TR
AR I LG CHRT 88 2880, S8 T L 72 A Ak 2
R FEMBAR T2, il T 208 5 8 08 Ak # rh
AR FL C/N HEMEN . EHGERERIER
FEIBATHYIR IR B, S0 AT 7O 2 AL COD FLE A
FBRAOR B T =R, LISy AOOA T2/ T
FEA N FH PR AR .

1 HH5 &

shortcut denitrification ;

mature landfill leachate;

AOOA process

Rl — Y, HooK BUas bR {40 R - pH {E D 8. 78,
COD NH, - N TN /3514 3 144 1 425 1 512,

6 684 mg/L,
1.2 RERERIET

AOOA i B (ILIE 1) R HI PVC il 1, i
4 AN SRR B S AR AL, A RO R 720 L

13
o) 14

LA K 2.3 K5 3.A1 W 4.01 1t 5.02 W 6.A2 J
7.0 8RR IR 9,95 U MR AL 1097 fif 44X
LB 120 8 1300 1405
1 IZnE
Fig. 1 Flow chart of AOOA process
BB WO T TR AT A AL, [R)
A2 W TR AW L B AL b, B 2 0 1
A2 HURZDTREL IR B )5, IR . DiiEit
5l 3 o T 2 g B B, 1A B 10 L/d,
Rias ) DO Hy B B RN A5, A1, 01,02
A2 ) DO HFREMKK H0.0.1 ~0.5.0.1~0.5.0
mg/ L, 11 % %% 01 i ) DO X F2 il £k 19 52 1l
FEIRES Je 91, O1 ) DO 54 24 0.3 ~0.5 mg/L,

1.1 ZIREASRIER KR J g vk 22K 07 s 1T, BB 24 h SRR
R BT B UM B T M S b S H I | B R R TN, BRB TIr gk 1,
#1 ACOA hiXEEIRW AR
Tab.1 Operation plan of pilot-scale AOOA process
i H P/ (L d™") | #KEE/ (mg - L") HRT/d 01 #52Fxr HRT/h | Ol 3t DO/ (mg - L")
= 60 400—600 12 22.7 0.1~0.3
(=gl — — — _ _
Bzl 60 600 12 22.7 0.1~0.3
Bt IV 60 600—1 500 12 22.7 0.1~0.3
BBV | 10,120
TE: BB ~ Vasfrifa 25k 1 ~58 .59 ~69 .70 ~80 81 ~ 132,133 ~ 188 d; Bt I RGe5E 1k T 384T, By B X £
GEEAT TR ERT B V R Ge 0 R 7 A IR B B, R AN R 1 HE 7K &
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I ~ MR s B, el A L Bre =95% iy b6 d), FEHH; O My i Sk ) h 0.1 ~ 0.3
T RFFRGERHK Y 60 L/d, Mgty 2 0 1, mg/LIETH#10.3 ~0.5 mg/L, IFRTE R Ge b P
K ALt 400 mg/LITAGHRTE, IFd ahim - AR

=NH;-N; -=NH-N NO-N 4 +=NO-N, -oNH-NZLEEZE =-+NAR COD LPBr# - TN LFr#E — ik COD/TN i

60 L/d 60 L/d| 72 L/d_| 84 L/d |90 L/d 100 Lid|110 L/d120 L/d
1 800F A WY e e N S 1100 135
1600}
1400 195 {30
1200} %
21000 w190 25
5 800 {gs | E
2 600 %120 §
P~ T 180 W S
= =153
¥ 300] o X115 2
iy : M 4 17 = =
200 110
= 170
100[ BBV BrEEV los
. et are® 165 :
0 L
' : ' : : : ' - - : 1o
80 90 100 110 120 130 140 150 160 170 180 190

t/d
B2 MBIV, Vs kKRR
Fig.2 Data of influent and effluent quality of phase IV and V
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Hi 1 2 a0, 7E#EK 0 100 L/d(HRT 25 7.2 BRI NH, - N EEE4L R NO, — N, Hi/K NAR {44
d) XZ i T o, AOOA REEXT NH, - N, 7E90% DL I, {HFf % K ik — L1 hn (174 d
COD F1 TN iy L BRFHAR EA B IRFFAE 92% . J5) , KA EEE X O1 Hf A fb s e r= A 1
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WA IR AR, (A MK B =E 120 L/d #£ 100 ~ 174 d,COD/TN {E 4 2.2 7247, COD #i
(HRT 24 6 d) B, FiRFEAraB B TR A AT TN BEBRREE T 70% , ik C/N {EIH- 54 Bl &
W TENBEIV, 253 AL MR B S AR O SGipg PR %, {E24 HRT (= 6.6 d LI K I
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WA LR FRIETE 97% LA b (S AW TR, BBXTF COD/TN {2 2. 2 4 B IR,
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AL FRIFG TR, 110 L/d) . 7821 HRT A B O1 w4454 1 0.

PEKEE BN 0.15 kg/d BF, 01 WAy afem  ASALR, 0 HL s v B i A A L ML 21 AL S, A |
AR A B A S R 29 0. 11 ke/d, B FH AL T B8 18 I Ik 2 L i kK, AT PR 35
FE DO H 0.1 ~0.5 mg/L {54,010 sxd& & L.
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Fig.3 Treatment performance of AOOA system under
different total influent amount of NH,” — N
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Fig.4  Monitoring data of each part of AOOA
process in phase V
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Fig.5 Sludge index and effluent quality of the first
oxic reactor under different AHRT
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