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Treatment of ANAMMOX Technique on Treating High Concentration Poultry

Wastewater

ZHU Jie; HUANG Tao, FAN Xing-jian, ZHANG Cheng-fu

(School of Enviromental Science and Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Taking the effluent of the UASB-shortcut nitrification technique of typical high concentration poultry wastewater as the objects it is
discussed that the ANAMMOX is applicable as atreatment of denitrification. Firstly, it successfully starts ANAMMOX reactor by the denitrifying
activated sludge, on this basis, finding the optimal ammonia loading is about 0.2 kg/(m’ *d) and the HRT of system is 2 d. Moreover; after
studying on the operating conditions, the optimum is that pH is about 7.50; temperature is 30°C without adding organic carbon. Under
optimum conditions, the removal efficiencies of ammonia and nitrite nitrogen could be above 85% and 95% the system is running well and
has reproducibility. Finally, it reaches that the reaction rates of ammonia and nitrite nitrogen are 0.0126 d™' and 0.013 1 d" through
dynamic analysis. So it can make the theory basis for spreading and application of after/continuous process, neural network simulation and
“UASB + SBR shortcut nitrification + ANAMMOX + land treating system” newly combined process.
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Fig.1 Experimental equipment of ANAMMOX
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Table 1 Cultivation of anaerobic denitrification sludge
TS UK /mge 1!

KAt S K EIRF/ %
2 58.5 46.0 21.39
3 70.2 51.7 26.42
4 95.7 50.0 47.74
5 109.7 54.6 50.21
6 127.0 57.9 54.42
7 146.7 52.0 64.55
8 168.0 48.6 71.06
9 171.3 41.2 75.93

10 182.2 34.0 81.36
11 203.9 27.2 86.65
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Fig.2  Operating Results of initially starting ANAMMOX
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Fig.3  Operating results of load-lifting stage
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Fig.5 Operating results of different loads
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Fig.9  Operating results of different temperature
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Fig.10  Varying concentration of different temperature

mg/ L, A& TN BRAWENAR . 24l 30°C F Tt 3
35°C, G AR T B, X 0 Be L B E il A
PERLJ FA KR BETH i 22 G A R 45 SR Ui o8 R 48
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2.2.4 ANV 500

A BRI DA A R B (58 = —
N DR A T G B A BB U, — AR IR A Ak
WIVER T 5 A A A F WIS A T %2
P, =R 3 A A 5 7 AR HL R 38 B o A 2
BRI A HUBRUR 1) 5 i A 0 21

T 3K coD MR 22 55 K, AR 56 R 32
I 28 29 PN VAN A BB D5 R 28 00D 1) 75 X A B e
YRS T K A B2 I IR - IR AR
A4k, ZGEHIK COD 7E 170 mg/LAAAT, LA
ZBRACR BT AW FCIE RN COD A 100 mg/LIF
U AE COD W B AR Ab e R v, 45 Sl FE A 30°C, 7K
{5 RIS TE] 2 2 dy BE7K pHAE K 7.5, REZKINFTA] 3 b BEK
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Table 2 Operation results under different concentration of organic compound

NH; -N NO; -N
B oD e L T Wkmg L ERR% BAKmgll BAkmg -l R K COD/mgel
0 527.73 66.71 87.36 568.90 55.81 90.19 168.63
100 522.66 122.25 76.61 557.49 21.66 96.11 165.14
200 517.33 193.17 62.66 531.82 35.34 93.36 167.14
400 545 .49 300.07 44.99 578.87 46.71 91.93 173.57

HH & 2 W2, it 500 T 2 0 A ) 3, R e
B A B WA 25 BN COD WL i 0 mg/L3 in £
400 mg/LIN, R G0 a A ) 2 Br % tH 87.36% T~ [ 3
44.99% . RN, BEAG £ 00w 4 6 5 (0 35 I, 28 48 0 A
B ERFR/EAERERL B S RGN AP
PR IE RGN RS A IR BEAT , R4 A AL B AN X
5 PR AR T WA S A B T 32 AR 1 384, R
B A =08, RGN pH LTE, 3E— DA RGN
AR AR S TE, RGN AR A2 BT,
B AT BIEBE | Wi e R GBI HURVE .
2.3 A P RS BAT AR

M IAE A IE1T S U IE A, TR R B AT R
B, oAl 2641 /K Iyt B 1) 2 d(2EK 3 b, hiEdt:
I 8] 47 h, GUUERTE] 0.5 h, HEZKEE] 0.5 h)s @ 1K
pH 1E 7.5; @ &R Ge it & 30°C: @AM ImA WL L 0
mg/L: @I 7K S EIHKE 520 me/L, WAHA B 540
mg/L. A S AE FIESLISAT 15 d, A BERCR R 4F, 1
A N RGIBATE R WK 3 Pios.

%3 MUEHTRRERBNETER

Table 3 Operation results under optimum conditions of system in periods

B i1/ NH N NO: N
H7K /mge ! EBRE % H 7K /mge ™! ZBREI%
521.99 — 536.61 —
162.54 68.86 124.76 76.75
139.71 73.24 99.46 81.47
16 125.32 75.99 84.48 84.26
32 82.09 84.27 40.66 92.42
48 58.28 88.84 16.63 96.90

HME3ATUEN, RERERA R EBRRLT
85% LA I, WAS A LR HR X T 959 UL I, " EA
FRAE, RGEAT RO RAF, HRAFEIE .

3 REREUMNESH

DR AA B )y 200 W 2 B 2% 8 1k /K SR ET
TETTURIZ — S N B, £E HEAT 3 J) 2 73 B i e R 48
PRGN ABCBE: A5 SN 31 e, DR HEURR e S FIR K 5 48
IS 1) 50 B A% B T) N TR A S AT 5 I L 45

HYE B VR I TR) AN T AR A, (ERAT — I %1, 484N R e
PITR AT LY 2 3 5 1) 5 HEA I N3 B v G Ve 4
B, B 2 G0 AR D B G AR A

BEK 5 WA A SRR AL R A SO
B B 3 A A N T Y A S UL WL AR
N R A PRAE A BN Ky — AN IR SO L B
e

K,

NH; -N + NO; -N— o> N, (1
NO; -N————> N (2)
2N T R

) 2, AR5 Monod 758 » vk 55 12 7K 19 It 26 e I

NG RN PRI AR 2R A A R PR A R

Yurs == K X (3)

Y, == KX - K, X = - KX (4)

K, K, s DA S AL SO rp 20 AU B A 2R 40

K, 7 PRARRAH A Y HPOR 245 U B Al R 80 Rk

3 B R AT B /D AR Rl U, H A AN R AR A

R Y BE R G N AR R R E % Vo 80,0126
d™" WA A B PEARE R Y s 0,013 1 d7" .

S UE W] R A R A T E R R A A SR E
BRE, O T BRI HET RN T % T2, a) T RE G
1 HE IR BT R AR e ) DR AR A A TR B AR
(RS2, BF 0L B M 4 1 AR B AE AR R I, 9 S i —
PR T G A () il B 2R B 5 HHLR R A

4 ZEig

(1) PUR A5 I I8 8 PRAR 8 A RN 25 [T
93 d RAAAEREN 80.11%, WA 2
KA 81.79% . IV 2% I 8 I .

(2) AHWEFHE (W B IS AT 5 b« W A g 0.2
kg/(m’sd)/iA7, HRT 2 d, 37K pH 7.5 /idi, RGN
it 30°C, HANTE B MLakis .

(3) RAIBITMMEAT T, RGmA WA B
FILF] 85% LA b, WA AR LBRFIE ] 95% UL I,
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