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Abstract: This paper investigated the performance of anaerobic ammonia oxidation process for
treating textile liquid ammonia light wastewater with high ammonia nitrogen in a full-scale project. The
full-scale system was started in only 10 days by continuous inoculation of biofilm-coated filler and
anaerobic ammonia oxidation sludge. Through selectively inhibiting nitrite oxidizing bacteria (NOB) with
free ammonia (FA), the stable partial nitrification of textile liquid ammonia light wastewater was achieved,
and the average nitrite nitrogen accumulation rate (NAR) was 93%. The doubling time of ammonia
nitrogen removal load (ARR) of the system was estimated to be only 9 days, and the maximum ARR was
0.942 kg/(m*-d). According to the calculation of chemical and power consumptions, the operational cost of
anaerobic ammonia oxidation process for treating textile liquid ammonia light wastewater was only 15.6
yuan/kgNH,=N.
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Fig.1 Flow chart of treatment process
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Fig.2 Change of main pollutants concentration in system

during start-up stage
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Fig.3 Nitrification effect of pre-nitrification tank
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Fig.4 Nitrogen load and nitrogen removal effect during
load lifting stage
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Fig.5 Nitrogen removal effect and automatic control

effect of system during stable operation stage
MIEN S (a) AT LI, 27K A% O 2 028~
3 811 mg/LIF, R GEH /K A AR HE 531 h 86~
298.299~434 mg/L, Z A ML A L BEF5 51 R 88%~
97% F1 84%~90% , KA E T it /KK BTEsK .
AT UL, 7K NH, =N BE I 8 I AR R GEis A7 fE

FEA R X AR ER T O k- R AR A TR
RGEAF TLALW e M ST 5. uAh  #H L
TG K ) B T 2 A A R AT (0. 462 kgN/
(m?-d) J7', A R G124 A A BT 0. 880 kgN/
(m?+d) (Y 25 F FROE B AT, 33X 3% B T30 i Ak - IR 4
AN T2 Re0E M e e AL B TLALW

fEAERGEES T REMBITRCERWIE S (b)
Jiizn o 1E30 d BB TR, A ¥ R T i s
brad B A R 5 B s 2 /A R 7 22 1) (971
TRZ/NT 1%, 2 WX T TLALW 33 2 22 00k 1 11 3
BRMEK, KA AELEKEREH I TERFERER
RABIAT AR E A RS T K Z AP s &R
ithrhiy . RGN pHTET. 50~7. 65 2 [k 5 (%
{HA 7. 50~7. 60) , i i) [ 45 5 G0 R B o 5 B A7 |
T YR RGEFRE , MRS R Hil it P9 pH T 75 (1)
ANTTHAR
2.4 mAZE

ARG AL ER B ] 322 R Ak 2 ) 2 e g, L
Tk 2 25 IR RE 2 2O R IR A AN . AR 2 B AT I
FA A0y (30 d) BEA T BUASAZ A B IR S A Al i 2y
74.89 t, H ¥4 4% 2 500 Jo/ it W 2% FH oM 187 225
JC 5 #E L Bl 22 471.03 kW -h, B 41 % 0. 665 JT/
(KW -h)HF, 2%k 14 943. 2 565 DL E 30 2% &
11202 168.2 JG, RGN} TLALW H NH, =N F) 5 bR
A RN 12 944 ke, W RGEALFH TLALW 19 2% HH 4
15. 6 JG/kgNH, =N, At F IS 1k - s AiF £k T2 (i
A 40. 5 T0/kgNH, =N) 158 T 61% WA, ALK
RGBT T R AN A R KRR T —
SRR FIRE IR T AE , A 1 REIHERY 2 55 2K
25 H R AP AT 28
3 &

O kAR RGP EE KA
S TR I SE0RE DL B3 4 R SR A AR A 15 e 1
K S it , AT S T A Ak - R AR A L TR AL R
SR P A B

@  Eid FA X NOB {3 5 3 il m] LA S B
TLALW f & A AL , PS4 A A A AR R F ] LUk
#]939%,

@ WA A TR RS T %
B R 9 d B B far DROEE R B B e A AR
SATT AT 55 0. 942 kg/(m?-d) o

« 20 .



405 BHoMm

OE 4 K HE oK

www. cnww1985. com

@  AJrkiE T Y SR A 220 e A A E K
P R R B L, Ab B 2% A M 15. 6 JT/kgNH, ~N,

SE Lk

[1] ZHANG F Z, PENG Y Z, MIAO L, et al. A novel
simultaneous  partial  nitrification ~ Anammox  and
denitrification (SNAD) with intermittent aeration for
cost-effective nitrogen removal from mature landfill
leachate [J].
313: 619-628.

(2] EWA, 8, e, & RAEEE N ALY R
S CANON JR /L & Ak T2 ()], SR B FRR 2 2 4
2014, 34(6): 1362-1374.

WANG  Yayi, LI Li,

Chemical Engineering Journal, 2017,

MA Xiao, et al. Bio-
characteristics of anammox bacteria and CANON
anammox process [J]. Acta Scientiae Circumstantiae,
2014, 34(6): 1362-1374 (in Chinese).

(3] WKW, MhAr, BRZERE, 45 WA LUK R BT

FeSeBl[y]. FRERHE, 2017, 30(5): 41-44.
CHEN Hao, DU Xi, QIU Xiaoqun, et al. Control
example of liquid ammonia light wastewater [J].
Environmental Science and Technology, 2017, 30(5) :
41-44 (in Chinese).

L4 ] tve, Z280%, ¥, 5. IR pH EAA HLY X IR

ARGV ERE ], BEER, 2006, 27
(4): 691-695.
YANG Yang, ZUO Jian” e, SHEN Ping, et al.
Influence of temperature, pH value and organic
substance on activity of ANAMMOX sludge [J].
Environmental Science, 2006, 27 (4) : 691-695 (in
Chinese).

[5] CHEN X Z, WANG X J, CHEN X K, et al. Salt
inhibition on partial nitritation  performance of
ammonium-rich saline wastewater in the zeolite
biological aerated filter [J]. Bioresource Technology,
2019, 280: 287-294.

[6] WANG Z, PENG Y Z, MIAO L, et al. Continuous-flow
combined process of nitritation and ANAMMOX for
treatment  of landfill leachate [J].
Technology, 2016, 214: 514-519.

(7] YR, BN, AE28, 45 . T KRR RS AL a2 m P 3%
9 Xk b e A D). B g K HEOK, 2019, 35(4)

Bioresource

24-29.

FU Kunming, LIAO Minhui, REN Yi, et al.
Comparative analysis of factors influencing short-cut
nitrification in wastewater treatment [J]. China Water &
Wastewater, 2019, 35(4): 24-29 (in Chinese).

[ 8] DING S Z, BAO P, WANG B, et al. Long-term stable
simultaneous  partial nitrification, anammox and
denitrification (SNAD) process treating real domestic
sewage using suspended activated sludge [J]. Chemical
Engineering Journal, 2018, 339: 180-188.

[9] WEI D, NGO H H, GUO W S, et al. Partial
nitrification granular sludge reactor as a pretreatment for

oxidation  (Anammox)

anaerobic  ammonium

achievement, performance and microbial community
[J]. Bioresource Technology, 2018, 269: 25-31.

[10] 228, R . PRSI AR L m e 8 57 07 ik
MRFFERERE )], ST, 2014, 43(6) : 727-730.
AN Na, MA Chenxi. Research progress in Anammox
bacteria enrichment and culture methods [J]. Liaoning
Chemical Industry, 2014, 43 (6) : 727-730 (in
Chinese).

(1] %, skse, sk 45, 4 SR AT I 8 0 Sl i i5 K
RS- TR AR B T AR ()], v E R
BiRle#, 2017, 37(2): 520-525.

CHENG Jun, ZHANG Liang, ZHANG Shujun, et al.
The effects of ammonium loading rate fluctuation on
nitrate accumulation in municipal wastewater partial

(PN/A) process [J]. China
Environmental Science, 2017, 37 (2) : 520-525 (in
Chinese).

[12] 2. RAE AT 28 shAus 17 XL Z bl
HFFE[D]. JeH): VLR, 2014: 7-8.

LI Yuan. Start-up and Performance Characteristics of

nitritation/anammox

Anaerobic Ammonium Oxidation Process and Its
Repressed ~ Mechanisms  [D].  Wuxi:
University, 2014: 7-8 (in Chinese).

Jiangnan

EZ BN JEMREE(1999— ), T, ) AAMEIM A, - A
A, FERFE T 0 K AE IR A A
E-mail: 1442043943 @cq.com
s B #5:2022-01-10
& Bl H #1:2022-04-25
(Gt X 5L H)

<30 -



