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A Study on ANAMMOX A’/ O Process for Ammoniunr rich Leachates
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of Civil Engineering and Architecture, Beijing Jiaotong University , Beijing 100044, China; 2. Chinese Research
Acade my of Environmental Sciences, Beijing 100012, China E- mail :zhaozongs @vip .sina .com)

Abstract : The ANAMMOX reaction could be realized by recycling the aerobic effluent to the anacrobic fluidized bed. A
TN removal rate of 32 % could be reached in ANAMMOX A?/ O process for the am monium-rich leachate . It is increased
by 15 % ~ 20 % compared to the A*/ O process without ANAMMOX. NO; - N concentration and NO; - N/ NO;- N ratio
in the aerobic effluent are decreased significantly . The effluent quality is improved. The ANAMMOX reaction has a to-
tal reaction order of 3, and the reaction orders for NH,- N, NO,- N and NO;- N are 1. The reaction constant is
- 3.43E-5 L*>(mmol®><h) " '.
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A’/ O , 4
s COD 1000 ~ 2300mg/ L, ANAMMOX A%/ O ,
BOD;s 55 ~ 99mg/L, NH,/-N 480 ~ :0~14d;14 ~44d;44 ~103d;103 ~125d
590mg/ L, TN 660 ~ 870mg/ L ,pH 8 ~ 125 ~160d. 2.
8.2, 4720 ~5240mg/ L. NO; - N COD BOD ,
NH4 HCO3 Na2 CO3 COD BOD5
NH,-N NH,-N , , NO;-N NH,/-N
1200 ~3000mg/ L ,COD/ NH, - N COD BOD
0.4~0.8, s 3~ 6.
1
1.2 Table 1  Design and operation parameter of the test system
1
ANAMMOX /L 40 HRT/h 24
5 /L 40 HRT/h 60
s ANAMMOX A°/ O /L 16 /% 300
s /Led! 16 /% 300
35 C 20 C HRT/h 142 / % 30
’ ’ HRT/ h 60
pH
1. 2 / mge L~
BEREITR Table 2 Average operation parameters of test system/ mg* L'
| * iat 1 1T il v v
5 " CcoD 1145 1433 1524 968 1599
R
emar| B 2 Y Wi BOD; 68 75 99
BRAE| | A | o & | WK DO 1.6 1.3 1.0 138 1.7
it T E A Y
B ia i pH 7.82 7.77 7.88  7.54 7.42
" pH 6.63 6.43 6.53  6.01 6.10
N MLSS 5263 6521 2527 3135 2955
HEE
K Bl 3 NH/-N  /mgL"!
Table 3 Average concentrations of ammonia N/ mg* L™
1 ANAMMOX A% O o
Fig.1  The test diagram of ANAMMOX A*/ O process -
I 1129 1174 417 259 77
Il 1124 852 200 111 90
1.3 11 1016 709 412 112 89
COD, : :NH, - N: v 714 520 5.9 2.5 99 .6
! ’ \ 2366 1623 135 70 99.7
;NO; - N: ;NO; - N: N -
;SS ; ,
;DO ANAMMOX A’/ O A’/ O
NH,-N.TN TN
2.1 A0 12.4% 30 %
, 600 s TN R
(ro=tzn ANAMMOX A%/ O

5 , I
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, NH, - N
> s ANAMMOX
30 NH, - N
MLSS s 6000 ~ 7800 mg/ L
ML 40
S8 ’ r=Q(c1+ Reg - (1 + R)cg)
, MLSS 3000 mg/ L s
h " '1;0Q (L/h) ,16L/
4 TN /mg‘L'l daV (L)a 40L7Cl
Table 4 Average concentrations of total nitrogen/ mg* L~ NH4+' N (mmol/ L) ;cg
/% (mmol/ L) ;cg
I 1611 1555 1428 1412 12 .4 NH, - N (mmol/ L) ; R
1l 1520 1278 1206 1114 26.7
o
il 1159 1011 907 838 27.7 > 30%.
v 1005 914 822 760 24 4 ANAMMOX N 7.
v 2619 2112 1813 1780 32.0 ANAMMOX NH, - N
5 NO; -N /mgeL"! , NO; - N NO; -N
Table 5 Average concentrations of NO;j - N/ mg* L~ ! s
NO;- N
% r =- 3 .43E - SCNHCNO CNo.
| 25.5 56 7 2 3
il 0.77 98 633 614 75 , ANAMMOX ,mmol/( L+ h);
il 1.14 132 57 127 15 N~ CNO v NH, - N.NO; - N
v 1.0 141 485 482 81 2 3
Vv 0.09 368 1241 1274 82 NO; - N ,mmol/ L.
R =
6 NO;-N  /mgeL"! ’
Table 6 Average concentrations of NO; - N/ mge L™ ! 0.9323,
) 8.
NO;-N
/ % >
I 687 800 93 ANAMMOX
1l 0.19 3.0 98 204 25
ANAMMOX >
il 0.19 141 574 734 85
N 33.0 54 105 113 19 -3.43E-5, s
\Y% 0.94 43 304 280 18 3 , NH4+'N‘N02—'N NO3—'N
ANAMMOX A%/ O 1. NO, -N NO; - N ANAMMOX
NO; - N A/ 0 : NH/-N.
, NO; - N NO;- NO; -N NO; -N
N s R ANAMMOX
NO; - N NO;-N Graaf NO,
A%/ O , NO; - N (31
, HNO, NO;-N NO, )
ANAMMOX (131,
2.2 ANAMMOX ANAMMOX
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NO;-N NO;-N
ANAMMOX
7 ANAMMOX
Table 7 Calculated reaction rates of ANAMMOX and reactant

concentrations in anaerobic fluidized bed

Il il v Vv
NH, - N / mmols L™ " 60 .8 50.6 37 .1 116
NO;-N / mmol* L~ ! 0.21 10.1 3.85 3.07
NO;-N mmole L~ 7 .00 9 .42 10.1 26.3
/mmol*(Lsh)-' -0.06 -0.15 -0.04 -0.33

8
Table 8 The reaction rate equations of ANAMMOX

and their correlation coefficients

(R
r= - 0.0117cN03 0.8482
r= - O.OOOICNHCNO3 0.8113
r=-0.0024c\y 0.7496
r= - 0.02ISCNU2 0.5263
r= - 0~0025CN03CN02 0.4222
r= - O.OOOSCNHCNO2 0.271
3
(1) ANAMMOX A?/ O A’/ O
TN , 12.4%
32 %.
(2) ANAMMOX A’/ O A’/ O
NO; - N
(3) ANAMMOX - 3.43E
-5 L*(mmol**h) "',
, ,ANAMMOX
NH,-N.NO;-N NO;-N
, ANAMMOX
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