31 2 Vol.31 No.2
2010 2 ENVIRONMENTAL SCIENCE Feb. 2010

SBR

510006
1200 m*  SBR
C/N SBR 112 ~136 d TN
82.62% TN<190 mg- L™' COD<400 mg- L' BOD, TN
1.43 ) S0;~
NH,-N  S0:~ 27.06%  76.17%
S0;"
S02° TN 62.6% 33.8% 1.0% >26.1% 2.7%.
S02-
X705 A 0250-3301 2010 02-0357-06

Characteristics of Nitrogen Removal in SBR for the Mature Landfill

Leachate Treatment
SUN Yan-bo ZHOU Shao-qi LI Huo-sheng FENG Ping YANG Zhi-quan

College of Environmental Science and Engineering South China University of Technology Guangzhou 510006 China

Abstract Characteristics of biological nitrogen removal for the treatment of a mature landfill leachate with a 1 200 m’ sequencing batch
reactor SBR was investigated. The results indicate that obvious enhancement of nitrogen removal in the SBR treating landfill leachate
was obtained by adding fecal supernatant to modulate the C/N ratio. The total nitrogen TN removal efficiency was found high up to
82.62% during day 112 to day 136 with an effluent of TN <190 mg: L' COD <400 mg- L™'. An equilibrium state of various
nitrogen compounds removal reactions was achieved and subsequently the ratio of BOD to TN maintained approximately at 1. 43. In
the equilibrium phase by monitoring the cyclic variations of the nitrogenous compounds and sulphate in the reactor a simultaneous
proportional NH, -N and SO; removal was observed in the agitation and recirculation stage and up to 27.06% of NH, -N and
76.17% of SO, removal was found. Simultaneous nitrification and denitrification and simultaneous removal of nitrogen and sulphate
were exsited. The quantification of nitrogenous compounds removal reactions in the reactor was also conducted and the calculation
shows that the heterotrophic denitrification simultaneous nitrification and denitrification assimilation simultaneous removal of nitrogen
and sulphate and endogenous respiration denitrification which are responsible for the TN removal are 62.6% 33.8% 7.0%
>26.1% and 2. 7% respectively.
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Table 2 Parameters controlling in different phases
TN /d C/N
C/N I 1~66 1.56 ~2.99
. C/N 67 ~111 2.25-56. 63
C/N 112 ~206 6. 632. 66
11 C/N I 207 ~250 1.96 ~3.17
SBR
2
| - - - lsBR || |
) 2.1 SBR
SBR C/N N
SBR
} ., 1
! “ " . SBR
1 /mg- L' SBR
Table 1 Characteristics of the landfill leachate/mg- T~ C/N
pH 8.01 ~9. 15 NH, -N 495 ~ 1321 COD BOD; TN  NH,-N
4000 TN 550 ~ 1524 3 . BOD,
COD 1151 ~2717 SOi’ 152 ~710 1
BOD, 402 ~756 3100 ~6 500
NH, -N  BOD,
1.3 NH, -N 99. 6%
10 . COD 1. 81 mg- L' SBR
NH,’ -N BOD, NH, -N SBR
NO; -N NO;-N M- 1- ) BOD, 95. 6% BOD,
TN , <30 mg- L'
S0~
CcOoD TN
1.4 SBR COD C/N
SBR 1200 m’ C/N I COD
42 mx8 m x5 m 6 . 3
CoD 400 mg- L~ 15% ~
200 m’ 1/6. 20% COD
15 ~37°C 20 ~37°C 2 C/N I TN
MLSS 5000 16. 86% SBR TN
mg- L7 .SBR 24 h 3 68.77% 112
0.5h 5h 6 h 2 h 4 h ~136 d TN 82.62%
6 h 0.5 h. 85.67% TN <190 mg- L'
250 d SBR C/N COD<400 mg- L'
4 C/N TN
I C/N C/N C/N IIr. 58.15% .
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Table 3 Experimental results in the SBR
/mg- L7 /mg: L7 /%
COD BODj TN NH, -N COD BODj TN NH, -N COD BODy TN NH, -N
C/N 2158 522.40 998.80 834.12 442 22.51 830. 40 1.42 79.52 95. 69 16. 86 99. 83
C/N 4001 987.20 978.31 814.63 425 23.03 510.98 2.56 89.38 97. 69 47.77 99. 69
C/N 3049 834.07 742.67 613.66 390 22.57 231.90 2.02 87.21 97. 30 68.77 99. 67
C/N 2127 589.43  819.70  700. 64 478 22.29 361.02 1.41 81.35 96.22 58. 15 99. 80
SBR TN 450 ~ 1230 TN
mg: L~ 128 mg- L' 16. 86% .
COD 1100 ~7000 mg- L' C/N N
CcoD 400 mg- L' SBR 38 d 104 d 5 2
1.43 C/N
]
TN 17%
2.2 SBR 80% . TN
COD C/N
BOD,/TN 104d g
BOD; TN 1.43
1 1.714 "
5
Zs
1 SBR
%: 24
2 ’
00 5|0 1(;0 15|0 2(;0 250
W /d
BOD, TN 2.3
Fig.1 Conversion ratio of BOD,/TN
BOD; TN B
0.96 ~4.13 104 ~250 d
C/N ) S0;~
) 1 . SBR 6
) 4
4
C/N I 9 SBR
4.13 1.90
7 2.94
2.857 " 4
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4 SBR /mg- L~
Table 4 Monitoring of cyclic changes in the SBR/mg- 17!
0h 0.5h 1.0 h 3.0 h 5.5h 8.0 h 11.5 h 13.5 h 17.5 h 20,0 h 23.5h
TN 825.9 380.4 290.67 373.66 340.22 329.42 323.07 312.72 309. 15 297.08 292.55 291.85 290.15
NH, -N 655.7 110.1 0.92 110.56  90.24 83. 66 80. 64 76. 63 51.54 46. 55 2.90 0.96 0. 89
NO; -N <4 232 277.36 182.31 170.86 162.73 159. 38 181.25 224. 84 235.57 277.19 278.58 277.14
NO, -N <2 <2 1.88 45.52 43.94 47.89 48. 64 36. 04 18.23 4.55 2.18 1.68 1.79
! > 164 36.3 10. 51 35.27 35.18 35. 14 34.41 18. 80 14.54 10. 41 10. 28 10.63  10.33
TN 2 8. 09 48.22 61.18 68. 80 81.22 85.50 99. 98 105. 42 106.26 108. 30
SO%’ 565.9 115.2 25.05 126.46 59.87 35.38 30. 14 33.76 35.43 33.71 33.89 30.52 25.86
6108 2172 1375 2160 2160 2149 2098 2009 1796 1760 1380 1379 1381
pH 8. 45 7.91 8.25 8. 41 8.43 8. 46 8.26 8. 11 8.08 7.96 7.95 7.94
1 TN 2 kg
4 TN C/N BOD,
108.30 kg TN 0~5.5h TN
68. 80 kg 63.5% . .
5.5~8.0h NH, -N 4 0~
15.61 mg- L' 5.5h
NH, -N NH, -N 4
8.0 ~11.5 h 4.26 mg- L' 31.18 kg
NH, -N 25.09 mg- L' TN 28.8% .
_SBR 1 4 SBR 5.5 ~17.5 h
5.5~11.5h
48.97 mg- L™ TN 13.92 mg- L' 2 TN 36.62 kg
13.5~17.5 h TN 33.8%.
43.78 mg- L' TN 4.53 mg- L~ 0~55h
SBR 5.5~17.5h
TN
62.6% .
SBR 2 11.5 ~ 2.4.2
13.5h 9.12 mg- L' TN
12.07 mg- L~ 2 :
BOD, 153.30 kg BOD: N =
: 100: 5 100 mg- L°"  BOD 5
SBR 5.5~17.5h mg- L7
7.66 kg
2.4 TN 7.0%
2.4.1 <3%
BOD,
185.72 kg 153.30 kg TN
108. 30 kg ) 1.43. 2.4.3 S0:~
4 0.5~1h
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20.32 mg- L7 0.5~5.0h
29.92 mg- L™ S0;~ 0.5~1.0h
66.59 mg- L~ 0.5~5.0h
96.32 mg- L' mol 2.09
2.13 NH,-N  SO:~
SBR 0.5 ~5.5h
S0:- NH, -N
S0;~
1 SBR 0.5 ~5.5h
<0.1 mg- L'
S0:~
SO; -
S0:- SO; -
15 19
SO; -~
2 SBR
7.66kg  6.38 mg- L.
SO; -
3 16
>80
mg- L7
4 159
~183 mg- L'
4 SBR
5 =
+ + +
2
0
SO; - SO; -
SO:~ 2001
Fdz-Polance 2006

15~19

7

2NH,” +S0;"— N, +S +4H,0 1)

AG’

4
S0;~

TN
TN
2.4.4

2.88

1
COD
SBR

112 ~136d

<190 mg- L'
BOD,

S0;~

S0%"

2.7% .

-47.8 kJ- mol '
SO:~

SBR
27.06%
35.91 kg

76.17% .

S0°"
28.25 ~35.91 kg
26.1% ~33.2%

SBR

@SBR

TN
TN

kg TN 2.7%.

C/N
SBR C/N
TN
82.62% TN
COD <400 mg- L'

TN n 1. 43

SO; -
NH,-N S0}~

27.06%  76.17%

N

62.6% 33.8% 7.0% > 26.1%



362

1997.
. SBR
J . 2002 18 11
Holman J B Wareham D G. COD

13-18.
ammonia and dissolved
simultaneous  nitrification/

oxygen time profiles in the

denitrification process J Biochemical Engineering Journal

2005 22 125-133.

J . 2007 28 12
2856-2860.
Krishnakumar B Manilal V B. Bacterial oxidation of sulphide
under denitrifying conditions J . Biotechnology Letters 1999
21 5 437-440.
Third K A Paxman J Schmid M. Enrichment of anammox from
activated sludge and its application in the CANON process J .
Microbial Ecology 2005 49 236-244.
Fdz-Polanco F Fdz-Polanco M Fernandez N et al. New
process for simultaneous removal of nitrogen and sulphur under
anaerobic conditions ] Water Research 2001 35 4
259-262.
Fdz-Polanco ¥ Fdz-Polanco M Fernandez N et al. Combining

the biological nitrogen and sulfur cycles in anaerobic conditions

J . Water Sci Technol 2001 44 8 77-84.

10

11

12

13

14

15

16

17

18

19

31
l. 2005 21 12 27-31.
M
2002.
J
1998 26 3 124-126.

Deng Y Englehardt J D. Treatment of landfill leachate by the

Water Research 2006 40 3683-3694.

Fenton process J .

COD/NH, -N
I 2000 22 1 18-21.
J .
2005 33 11 15.
J B 2008 38 12 1113-1119.
I
2006 38 3 425-428.
D . 2006.
J. 2007 24
4 421-426.

Yang Z Q Zhou S Q Sun Y B. Start-up of simultaneous removal
of ammonium and sulfate from an anaerobic ammonium oxidation
process in an anaerobic up-flow bioreactor J

Journal of Hazardous Materials 2009 169 113-118.

anammox





