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Study on Running Characteristics of Aerating Subsurface Flow Wetlands

YAN Lu; WANG Shi-he, ZHONG Qiu-shuang, HUANG Juan, LIU Yang, WANG Feng

(Department of Municipal Engineering, Southeast University, Nanjing 210096, China)

Abstract: Aim at the low dissolved oxygen concentration and nitrogen removing efficiency in constructed wetlands, the running parameters of
aeration measures influence on plants and bacteria; the dissolved oxygen concentration and purifying efficiency after aeration were studied. The
results show that aeration should be run in the forepart of wetland. The best gas-flow ratio is 6. Continuous aeration is adopted. The influence
of aeration on plants in wetlands is inconspicuous. The quantity of nitrifying bacteria and denitrifying bacteria are increased. Aeration improves
the oxygen conditions which is under 0.6 mg/L before aeration but over 1 mg/L after aeration. The purifying efficiency of wetlands is
improved, removing efficiency of organic matter increases 10% > and removing efficiency of total nitrogen is higher than 60% . So aeration has
the value of research and application.
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Fig.2 Distributing tube on wall of wetlands
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Table I  Water quality of inflow/mg*L~"

BODs COD DO NH4 -N

NO; -N

™ sS TP pH

100 ~ 120 150 ~ 300 0.75~1.15 40 ~ 68

7.5~12.5

45~90 80 ~ 260 3.1~6.8 7.8~8.2
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Table 2 Operating parameters of gas-flow ratio test

KL A # /mLe min ! e
2 300 2735
4 600
6 90 29 ~37
8 1200
10 1500 8- 35
12 1 800

DK EIA 15 mL/min, 785 724 30 d
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Table 3  Influence of aeration

on photosynthesis of Canna generalis

WE -~ S RIGIR ot AT JH T 94 J3E U
Jpmol* (P ) ! Jpmol* (m? *s) =1 /mmol* (m? *s) ™! /pmol* 17! /mmol* (m? *s) ™!
08: 00 30.89 120 1.63 0.334 441 1.64
10: 00 32.65 213 4.47 0.168 340 1.07
12:00 35.97 869 8.21 0.197 301 1.85
B Ak 2T 13: 00 38.64 1501 15.5 0.602 311 4.62
14:00 36.23 1230 17.3 0.891 314 5.01
16:00 32.34 775 5.48 0.709 350 3.438
18:00 30.61 185 2.47 0.532 364 2.86
19: 00 28.64 50 0.24 0.169 384 1.71
08: 00 30.89 120 1.42 0.338 437 1.68
10: 00 32.65 213 4.20 0.172 342 1.10
12:00 35.97 869 7.93 0.205 305 1.83
AL S 13: 00 38.64 1501 13.2 0.637 312 4.67
14:00 36.23 1230 16.4 0.910 314 5.11
16: 00 32.34 775 5.26 0.715 352 3.45
18:00 30.61 185 2.38 0.542 367 2.83
19:00 28.64 50 0.26 0.176 380 1.64
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Table 4  Quantity of nitrifying bacteria

and denitrifying bacteria in wetlands/cells*g ™"

L g N HiF Ak B AL B

TR e apit] LRl RV €14 — vy
I i Jia i I i J i

1 2.53 x 10° 4.61 x 10 6.73 x 10* 2.35x 10°

2 1.14 x 10° 4.03 x 10* 1.45x10° 1.76 x 10°

B 3 6.94 % 10° 3.27x 10* 6.94 x 10* 7.25 % 10°

4 2.86 % 10° 8.25x 10° 1.68 x 10° 8.92 x 10°

5 1.62 % 10° 3.32x 10* 2.84 x 10* 2.31x 10°

SEME 1.76 x 10° 3.21x 10* 9.49 x 10* 1.61 x 10°

1 4.68 x 10* 4.24%x10° 6.25x 10* 1.45%x 10°

2 4.52 % 10* 4.76 x 10° 1.24x 10° 1.64x 10

A 3 5.19%x 10* 1.32x 10* 3.72 x 10* 8.37 x 10*

4 4.51x10* 5.43 x 10° 7.91 x 10* 6.44 x 10*

5 4.28 x10* 6.25 % 10° 6.49 x 10* 2.30 x 10°

FYIME 4.64 x 10" 6.78 x 10° 7.35% 10 1.37x 10°
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