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Experimental study of treatment of ammonia Nitrogen sewage with biological
contact oxidation fluidized bed

BU Quan-min' > BI Jun'?> YUAN Zeng-wei' > HUANG Lei' 2
1. School of Environment  Nanjing University ~Narnjing 210093  China 2. State Key Laboraiory of Pollution Control
and Resource Reuse Nanjing University ~Nanjing 210093  China

Abstract To enhance the efficiency of nitrogen removal of ammonia nitrogen sewage the feasibility methods and results
of denitrification of the ammonia nitrogen sewage were studied by experiments using the biological contact oxidation
fluidized bed to treat the synthetic municipal wastewater at normal temperature. The experimental results indicate that
ammonia nitrogen can be converted to nitric acid by two independent kinds of bacteria respectively. The suitable
temperature range is 20 ~ 35%C . The suitable pH value range for nitrosobacteria is 7-8.5 and that for nitrate bacteria is
6 ~7.5. Betier effect can be achieved when the concentration of dissolved oxygen for nitrosobacteria and nitrate bacteria
is higher than 0.5 mg/L.. The best grain size of packing material is about 10 mm. Intermittent loading can improve the

settling ability of activated sludge which provides a good environmental condition for ammonia nitrogen removal .
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1
1.1
NaHCO;  KH,PO, pH
1
1
/ /
mg L7} mg L7!
1000 CaCl, 2
NH, ,CO; 50 MgSO, 4
KH, PO, 20 NaHCO; 1000
NH,CI 50 50
2
2
/
pg L1 pg L1
FeCl; 4H,0 80 CoCl; 6H,0 80
MnCl; 4H,0 20 InCl, 2
NiCl; 6H,0 2 CuCl; 2H,0 1.2
EDTA 40 H;BOs 2
NH4 ¢Mn;0y 4H,0 3.6 HCI 40
HCl 36%
1.2
1
5
S
H 4 [T
- 5
8 EEVE 7 Laegl
1— 2— 3— 4—
5— 6— — 8—
1
3L 2.5L

50% ~ 60%

0.4 L/min
2
HRT 24 h
4 L/min
3 mg/L C:N
10:1 pH 7~8
3
3
o NHf-N  p NO,-N o NO;-N o TN
I 17.26 7.72 0.06 25.05
1.73 8.27 0.27 10.25
9 20.62 4.12 0.02 24.75
4.66 4.52 0.06 9.19
3 23.86 0.51 0.04 24.45
0.91 0.25 0.05 1.21
4 35.89 0 0 35.88
0.96 8.22 0.07 9.25
5 46.81 0 0.02 46.79
3.59 5.49 0.03 9.18
6 47.91 0.14 0.07 48.08
2.13 4.86 0.03 7.02
; 53.93 0.28 0.04 54.32
16.42 6.12 0.07 22.58
g 56.89 3.93 0.04 60.94
11.93 8.21 0.17 20.38
9 58.08 0.53 0.02 58.67
23.38 0.76 0.09 24.27
10 58.72 6.87 0.07 65.81
0.56 1.96 0.52 3.03
Smg/L NO,-N 6 mg/L NO;-N
0.1 mg/L 50%
TN 60%
50%
4
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4 % 40 mg/L NaHCO;

™ NO :
. : 2:1
1 0.9004 56 0.590913 0.806168
2 0.775805 0.628 694 0.492034 5
3 0.910899 0.690689 0.703895 10d 7
4 0.905967 0.709429 0.677048 5
5 0.880588 0.694957 0.627601 0.5:1
6 0.860978 0.658768 0.580541 -
7 0.695425 0.583905 0.271647 COD
8 0.761188 0.656938 0.302963 0.5:1
9 0.789387 0.664902 0.403 674
10 0.597 146 0.585829 0.032121
4 10 6 %
NH; N
1 0.971593  0.931594  0.942005  0.065474
1 0.942559  0.857818  0.942005  0.077217
3 0.957412  0.872136  0.991114 0.23500
4 0.978146  0.948842  0.891886  0.337623
5 0.982604  0.924357  0.954775  0.316073
6 0.975321  0.963788  0.670973  0.470498
7 0.91292 0.822810  0.984511  0.740141
40 mg/L. 8 0.798959  0.732001  0.998595  0.558774
9 0.894229  0.834301  0.994670 0.68000
10 0.988732  0.958951 0.97530  0.721273
3
5 6
HRT  24h COD pH
600 mg/L C:N 10:1
4 L/min 2 ~
3mg/L pH 6.5~8 2
5
¢ NaHCO; ¢ NH,-N o NH, p NO, o NO; p TN pH
: . 46.47 0.96 0.062 47.551 393.39 7.34
' 1.29 1.79 0.108 3.23 367.61 8.23
5 s 23.02 0 0 23.02 365.65 7.06
' 1.31 1.82 0.11 3.23 367.65 8.25
X . 47.37 0 0 47.34 323.5 7.21
; ' 1.97 3.61 0.0032 5.5792 245.1 7.75
A 081 51.29 0.84 0.015 52.163 341.85 7.48
: 1.07 1.24 0.15 2.46 25.75 7.94
S 051 35.71 0.076 0 35.761 264.45 7.01
: 0.61 1.95 0.089 2.671 180.6 7.7
. 04l 59.97 0.53 0.069 60.609 219.3 6.99
o 1.43 0.51 0.25 2.18 116.1 7.75
. 0ail 65.66 0.51 0.09 66.28 174.15 6.6
o 5.68 5.93 0.091 11.714 45.15 6.8
g 031 81.61 1.137 0.057 82.765 219.3 7.3
: 16.34 5.77 0.0078 22.1481 96.75 7.22
. 031 82.85 1.87 0.056 84.786 193.5 7.45
: 8.74 5.26 0.025 14.015 58.05 6.96
o 051 89.38 0.74 0.037 90.177 212.85 7.52
: 0.91 2.39 0.031 3.342 58.05 6.95
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4.2.1

pH

—— JHEREH 4~45%C
~ 100 4
1'] o —— HKEH 20 ~35°C 15°C
E.,D 60
g 40 12 ~ 14C
£ 20 HNO, 15 ~30C
0 2 4 6 8 10
Fsf i) /d 30°C HNO,
2 - 4.2.2 pH
~ 3
—— KA H H
~ 500 kAR ’ '
T o ~8.5 6~7.5% pH
2 300 7 pH
i 200 HNO
£ 100 .
‘ ‘ ‘ . HNO,
0 2 4 6 § 10 4.2.3 NH,
A /d
pH
3 ~ FA
3
FA 0.6mg/LL.  FA
HN02 HN02
pH o FA 5mg/L
pH pH 7 40 mg/L
pH 6 pH FA
s HNO,
4.1 -
NH 4.2.4
34
0.5 mg/L
NOs \O: HNO,
4.2.5
NH;” —~HNO, >N,
4.2 ! "
HNO,
. HNO,
4.3
HNO, NO,-N/
NO,-N + NO,-N 50%
67 10-11
DO
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a. 10 mm

HRT

2008 1-189.

2 . KDF
J. 2006 22 3 66-71.
3
I 2006 34 6 627-
630.
4 M .2
2004 32-91.
5
J. 2007 29 4 104-106.
6 . J . 2004
1 13-14 30.
7 . M .
2006 1-123.
8
J. 2006
26 2 198-201.
9
I 2007 7 4 54-57.
10
J. 2005
25 9 13-15.
11
J. 2008 24 5
105-109.
2008-10-05
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3 J.
2002 3 2 62-66.
4 .
J. 2003 23 10 9-11.
5
J. 2003 23 4 209-212.

6

I 2004 25 1 61-65.
7

J.
2005 26 3 91-94.

100 -

8
J. 2006 26 6 4-7.
9
J. 2006 25 721-724.
10
J. 2005 31 12 23-26.
11 . - -
J . 2007 70 3 228-232.
12
J. 2003 32 4 514-517.
13 . M .
1989.
2007-09-03





