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Tab. 1 General design characteristics of the three full-scales subsurface flow CWs

Wetland  Mean flux (m%d)  Surface area (m?)  Waterpower load (mm/d)  Plant  Padding hole rate (%)  Mean water depth (m)

LDPI 4.5 56 80 40 0.7
LDPII 4.0 50 80 40 0.7
BX 8.0 100 80 40 0.7
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Tab. 2 Average inlet concentrations (t+standard deviation) of each parameter of the three CWs

Wetland COD,, (mg/L) BODs (mg/L) TN (mg/L) NH;-N (mg/L) NO3-N (mg/L) NO3-N (mg/L)
LDPI 42.0£10.2 10.0+2.4 37.2£4.3 32.4£3.7 0.22+0.14 0.07+0.05
LDPII 42.0+£10.2 10.0+2.4 37.2+4.3 32.4+3.7 0.22+0.14 0.07+0.05
BX 51.2+13.1 12.0£3.1 34.615.1 32.7+4.2 0.13+0.16 0.08+0.06
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Fig. 2 The configuration of onsite aeration system in constructed
, wetlands
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Fig. 5 Distribution of NHZ-N in the three CWs
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Tab. 3 The amounts of AOB and NOB
(x10%, 0.3m) (x10%, 0.6m)
Amounts (x10*, sampling depth of 0.3m) Amounts (x10*, sampling depth of 0.6m)
S1 S2 S3 S4 S1 S2 S3 S4
LDP I
AOB 44.80 4.30 1.37 1.11 37.10 3.85 1.35 0.85
NOB 2.65 2.14 2.01 2.15 2.47 2.17 1.99 2.04
LDP 1l
AOB 54.8 5.21 1.50 1.24 49.1 4.85 1.42 1.22
NOB 2.15 2.04 1.96 1.92 2.07 1.99 2.00 1.86
BX
AOB 2.48 2.30 2.24 0.81 2.21 2.15 1.99 0.80
NOB 2.65 2.14 2.01 2.15 2.54 2.11 1.92 1.84




260 34

30 - 3

25 - 1h

) (Crnop-n/
C) 42.1% 43.7% 21.1%

20

-N (mg/L)

4

NH
=

(112l Monod
11 mglL

FFERL ) ,
Sampling sites 0.5 mg/L
8 3 [13—15]
Fig. 8 Distribution of NHj-N in the three CWs when onsite aera-
tion system in operation )
16 LOPI N.O Ny,

14 4 —o— LDPII
—— BX

50% - ,
, 20% -

(mg/L)

NO;-N
-3

? 50%
NO;-N

0. NO; -N 15—2
[14]

FKFERT
Sampling sites

9 3

Fig. 9 Distribution of NO,-N in the three CWs when onsite pH
aeration system in operation

22 4

—o— LDPI
20 A —o— LDPII
18 4 —— BX

16 -
14 -
12 4
10 -
BODs , 3

NO;-N (mg/L)

0 : . r . - ) 20%

FKHERL '
Sampling sites

10 3

Fig. 10 Distribution of NO3-N in the three CWs when onsite

aeration system in operation [1] Wang B Z, Wang L. New technology of wastewater treat-



2 : 261

ment [M]. Beijing: Science Press. 2004, 200 [ , . wastewater [M]. Beijing: Environmental Sciences of China
. : . 2004, 200] Press. 2002 [ . (
[2] Knight T L, Kadlec R H. Constructed treatment wetlands-a ) - : . 2002]
global technology [J]. Water 21, 2000, 40: 57—58 [10] The Institute of Soil Science, Chinese Academy of Sciences.
[38] T Borner. Factors influencing the efficiency of constructed The study method of soil microorganism [M]. Beijing: Sci-
wetlands [J]. WAR, 1992, 32: 58 ence Press. 1985, 226 [
[4] Keith R, Hench, Gary K. Bissonnette, Alan J. Sexstone. Fate . . : . 1985, 226]
of physical, chemical, and microbial contaminants in domes- [11] ZhangJY, Xia S L, Qiu K M, et al. Nitrogen removal by a
tic wastewater following treatment by small constructed subsurface flow constructed wetlands wastewater treatment
wetlands [J]. Water Research, 2003, 37: 921—927 system and nitrogen-transformation bacteria [J]. Acta CTA
[5] P Kuschk, A Wiener, U Kappelmeyer, et al. Annual cycle of Scientiae Circu Mstantiae, 1998, 4(19): 36—37 [ ,
nitrogen removal by a pilot-scale subsurface horizontal flow ) y
in a constructed wetland under moderate climate [J]. Water , 1998, 4(19): 36—37]
Research, 2003, 37: 4236—4242 [12] C Hellinga, A. A. J. C. Schellen, J W Mulder, et al. The
[6] LiuC X, Dong C H, Li F M, et al. Study on ability of nitrifi- sharon process: An innovative method for nitrogen removal
cation in a subsurfac constructed wetland system treating from ammonium-rich waste water [J]. Water Science and
sewage [J]. Environmental Science, 2003, 24(1): 80—83 [ Technology, 1998, 37: 135—142
, , .. [13] Sun Y J, Zhang J C, Hu Y C. The pathway control of partial
, 2003, 24(1): 80—83] nitrification [J]. China Water and Wastewater, 2002, 18(6):
[71 Sun G Z, Austin D. Completely autotrophic nitro- 29—30 [ ' ' .
gen-removal over nitrite in lab-scale constructed wetlands . , 2002, 18(6): 29—30]
evidence from a mass balance study [J]. Chemosphere, 2007, [14] Wang J L, Yang N. Partial nitrification under limited dis-
68(6): 1120—1128 solved oxygen conditions [J]. Process Biochemistry, 2004,
[8] Robertson L A and Kuenen J G. Combined heterotrophic 39:1223—1229
nitrification and  aerobic  denitrification in  thi- [15] Abeling U, Seyfried C F. Anaerobic-aerobic treatment of
osphaera-pantotropha and other bacteria [J]. Anton. Van high strength ammonium wastewater nitrogen removal via
Leeuw, 1990, 57: 139—152 nitrite [J]. Water Science and Technology, 1992, 26: 1007—
[9] China EPA. The monitor and analysis method of water and 1015

THE MICOBIAL MECHANISM OF HORIZONAL CONSTRUCTED WETLAND
USED TO TREATED BLACK-ODOR RIVER

ZHANG Lie-Yu*?, RAO Ben-Qiang™** XIONG-Ying*, LIU Hao', LIU Yong-Ding" and SHEN Yin-Wu'

(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences,
Wuhan 430072; 2. Life Science College, Xinyang Normal University, Xinyang 464000; 3. Graduate University of Chinese
Academy of Sciences, Beijing 100049; 4. AECOM EDAW Consultancy Co., Ltd, Beijing, 100010)

Abstract: To study the mechanism of horizontal subsurface constructed wetland, three full scale constructed wetland
used to treat black-odor river were studied on pH, NHZ-N ,NO,-N, NO;-N and the number of ammonia oxidizing
bacteria and nitrite oxidizing bacteria. Shaking conical flasks method was used to observe the transformation of NHj-N
under the aerobic condition. It was found that pH was alkalescence and changed slightly along with the length of con-
structed wetland. Dissolved oxygen concentration ranged from 0.09 mg/L to 0.35 mg/L. The concentrations of ammonia
nitrogen were characterized by a trend of decrease along with the length of all CWs. NO;-N and NO,-N was always
low along with the length of constructed wetlands. There were more ammonia oxidizing bacteria than nitrite oxidizing
bacteria in LDP constructed wetland, whereas, the number of ammonia oxidizing bacteria was approximately equal to
the number of nitrite oxidizing bacteria. In onsite artificial aeration system, it was found that partial nitrification and
denitrification occurred in the CWS. Approximately 50% nitrogen was removed by partial nitrification and denitrifica-
tion in two Lao duanpu constructed wetlands, and 20% in Beixia constructed wetland.

Key words: Constructed wetland; Black-odor river; Partial nitrification; Nitrification; Denitrification



