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W OE: AR EALE)] REAAMN(Anammox) TETATY AL AE T AL E FHAREAANT LRI RKLE.
WFAT A/O Bk T WA B A B 3k 1F A B, B s RB AR M IRAE. KB & B 30 R &, st A K A A/O Brakfu T #
T ZAEEMEFTK UEREAANTZ LR TRNANBR. ERFZW, % 106 ~ 144 X, BEARE A 15~20 C, & A
HAREMEARMERE A 4.1 f013.4 mg/L, HiARKREHRER % A HBAFE: % 168 ~204 X, R HZATHNAF, #
AKIEJE A 12 ~15 °C, R FEK KA 1% & 0t 18 oy O 3k 5L 95 KA A7 3 8 222 ~240 R BF, KB MK ] 10 ~ 12 C, £ # A Ap
125 mg/ LR A, EAERATRE T 40% , 2 AHKAGFMEAMEREA 1.4 13.6 mg/L A FH KA FENG. AE
AN o RAL A M R E R B A Sk 35 113 pm, A MISS 5 R R S AR A AT 5 kg/(kg - d) , RAAEN T &
R F AR BB EAT.
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Operation of lab-scaleanammox process with effluent from A/QO process
which operated in wastewater treatment plant as substrate

LI Dong', ZHAO Shixun', WANG Junan®, GUAN Hongwei' , ZHU Jinfeng' , ZHANG Jie'”

(1. Key Laboratory of Beijing for Water Quality Science and Water Environment Recovery Engineering( Beijing University of Technology) ,
Beijing 100124, China; 2. Technology Research and Development Center, Beijing Sander Environmental Group,
Beijing 101102, China;3. State Key Laboratory of Urban Water Resource and Environment
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Abstract: In order to study the feasibility of anaerobic ammonia oxidation ( Anammox ) process in Waste Water
Treatment Plant( WWTP) , lab-scale Anammox reactor was employed in municipal WWTP. NaNO, was added into
the sewage effluent treated by A/O process in WWTP to serve as substance to start up Anammox filter reactor. In
order to investigate the performance of Anammox process in engineering application, sewage effluent treated by A/
O and nitrification process was served as inflow after the successful start-up of reactor. From the 106th to the 144th
day, the maximal ammonia and total nitrogen concentrations in effluent were 4. 1 and 13. 4 mg/L with water
temperature vary from 15 to 20 C and the nitrogen concentration in effluent fitted the national 1A discharge
standard of pollutants for municipal wastewater treatment plant. From the 168th to the 204th day, the reactor was
running in the winter. When water temperature varied from 12 to 15 °C , nitrogen concentration in effluent fitted the
standard with the strategy of prolonging HRT. From the 222th to the 240th day, when the water temperature
reduced to 10 — 12 °C, NaHCO, was added in inflow at a concentration of 125 mg/L. Nitrogen removal rate
increasd 40 percents and the ammonia and total nitrogen in effluent was 1. 4 and 13. 6 mg/L. Nitrogen
concentration in effluent reached the national 1A discharge standard of pollutants for municipal wastewater treatment
plant in winter. The thickness of biomembrane increased continuely in the whole process of filter column and finally
reached 113 wm. Ammonia anaerobic oxidation loading rate was greater than 5 kg/( kgMLSS - d) and Anammox
process operated efficiently and stably.

Keywords: sewage; anammox; low temperature; filter; biomembrane
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FBIBTFEED IR, T 5 K AL BT R AR A AL BT
FEENER. RAFAAMT ZE S R mE A
15K IR A 16 5 K S AP E O 35 ~ 55 mg/L,
RN 10 ~20 °C 24 B IR = UK B, R,
B R4 R A A T 200 T T BT K Ak BRI X
EE[SJ .
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Fig. 1 Schematic diagram of the experimental equipment

1.2 #EMiTRAMELE KR

RN i Rl 1 L IR A AL AR50,
TG BTRMREE R 2 100 mg/L. JRAZ AL E AR5 T
K ARRE BTN A A AL SBR[ 4 , SBR i
e R R RETE 85% A, MR Bt R
0.5 kg/(m’ + d).

5 K AL B A0 BR#E T2 thoK d 8 m
50 mg/L NO, - N ERILST, JashIRE A B8/
UERE K BTN 1 R, R #4805 s L s, 7K 2
R2e A/O BRI iS4k T 25 A0 BRUS 19 52 B A 15 75
7K, EAARK BTN 2 .

&1 A/O BRBEHKKER

Tab.1 Characteristics of the effluent from A/O process

W p(NH; -N)/  p(NO; =N)/  p(NO; —N)/ S8/ con/ | TP/ .
. p t/
WiH (mg - L1 (mg- L") (mg- L") (mg-L7") (mg-L7") (mg- L")
2k 35 ~60 40 ~55 <2 <20 20 ~50 7.3~7.9 <1.5 14 ~20
F2 RHMH KRR
Tab.2  Characteristics of the effluent fromnitrification process
Sl p(NH; =N}/ p(NO; =N)/  p(NO; —N)/ S8/ BOD/ ” TP/ -
o - - p - t
i { (mg-L™") (mg- L") (mg- L") (mg-L7") (mg-L7") (mg - L71)
ZEH 15 ~22 16 ~24 4 ~8 <20 <30 7.0~7.6 <1.5 14 ~20
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JNE#%#5 B Bis A1 280 3 3 k. S1Ofil S2
W B Ry S 2 S sl B B, ik I3 S 45 im0 A PR £ S 1Y)
A/0 Bk, ST A S2 By B K S 45= B Bt 1] 43 531 Sy
3.5 Fi11.75 h. S3.S4 H1 S5 BBt MEaEisf T B, ik
IKAZ A0 Bl KO g Ak T. 25 4b BEA 3K 1 A= 35 75
K, S5 By B i 3 BT P &R A % 125 mg/L (1)
NaHCO,.
1.4 &NFA*E

IKEES M NH, * = N SR 44 At 37O

%,NO, " = NSRRI N - (1 - Z83%) 4 MBI,
NO; ™ = N RSSOt R, COD R AP &
%, DO \pH F7K i i 5 WTW i #8500 7 400 & , 1C
K TOC P52 (G E , HeAK BT a4 9 20 7 I ik 3
SR BT i D8Rk 2 v A4 ) P52 J3E il 2o v Y ol
BRI

SRR A AR R < DS s BBCHE SR, )R AR )
H A B S AEBE AR I S S N 8. e M B B LR
P 0 PR AR A BN AR SR A SO .
T PR AR S S T8 SR I 5 T 8 R R0 ik
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5 50 &

JE 24 50 me/L, 15 BRE R 5 A A2 LA 10,3
JEPE7E 25 C,pH FaE7E 7.0 ~ 8. 0, DO 45
0.3 mg/LLLT. Wl S fiF Ak 5 0z s 2 B, L 150 mg/
L F S S il , il 200 i vk B2 R 50 mg/ L, ik B 4%
H7E 25 °C,pH Ba2#E 7 ~7.8,D0 445 0.3 mg/L
PIF.
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Tab.3 Parameter variations of each stage

) NaHCO5/ HRT/ " t/
= st 8] Ay
(mg-L7") h <
S1 1~72d — 3.5 HFHHE 15~19
2 73 ~105 d — 1.75 B 15 ~21
S3 106 ~167 d — 1.75 % 12 ~20
4 168 ~217 d — 5 % 10 ~15
S5 218 ~240 d 125 5 23 10 ~12

2 #R 5k

2.1 RNZEHEH

TG KA IR AR A A T RS ATIR 8,
KRN 15 ~ 19 C. W AEAL T 25 Hk dh & & R AR
VRN 20 mg/L A Ay, T B0 S A R £k S (1 A/O
B 7K v 2 RURT I 10T B Rk 45 mg/L A2 A
o SO R VR B (1 3 S5 A R T R S R g R . R T
208 S I 28 B4 i IS T 6 Bk 2 22 S8 /N Y )
Bl F TR BN i B ER 5 A A0 BBk K.
N s KR E AR E 2 fioR, B R KRR
3 iR

h T B AE SO g RE , 5 I AR R A A Ak
CX A E .
NH, +1.32NO, +0.13H" +0.066HCO; ——
1.02N, +0.26NO; +0.066CH,0, ;N, s +2.03H,0.
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Fig.2 Nitrogen variation of influent and effluent

——BRAERE~— BRERAT 90

1+ S5+
et 9o _1~8
i ! {1.6
Qe o o114

11.2
11.0
10.8
10.6

FB A/ (kgrm3-d)

s
N
%

e 100 I
1 1 1 1 1 1 1 1 1 1 1 1 —0
0 20 40 60 80 100120140160180200220240
t/d
3 REEBHYR

Fig.3 Nitrogen removal efficiency
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Fig.4 Variation ratio of nitrogen element
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Fig.5 Temperature and concentration variation of
total nitrogen and IC in reactor
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Fig. 6 Biomembrane thickness and Anammox activity in

operation of reactor
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