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An Experimental Study on the Pond Sediment and Water Quality
Purification using Oxygen Solubilization Device(OSD) System
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Abstract

The pollution in closing water can be caused by not only artificial factor like sewage but also natural
factor like elution from sediment.

In this study we analyzed Sediment Oxygen Demand (SOD) for verification of sediment purification effect
and sediment elution experiment as well as general items like COD, TN, TP, SS to complement and
assess the effect of sediment and water quality.

The experiment result showed that the release rate of OSD system were 4 times and 3 times as large as
control for P and Fe respectively. SOD for operated OSD system and control were 12.18g0,-m™2-d™* and
47.95g0,-m™-d™%, From water qualities analyzed by COD, TN, TP, SS, chlorophyll-a, the removal efficiency
increase of TN, TP, chlorophyll-a and COD were about 10~20%, 40~50% and 10% respectively.

In conclusion, OSD can contribute to improvement of both the waterbody and the sediment environment

effectively.
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Fig. 1.1. A schematic of the major processes influent the
concentration of DO in rivers. (Makoto Higashino et al.)
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Table 2.1. System specification
Power Capacity  Dimensions
(phase, voltage), (kw) (m%hr) (L xW x H)

SOD(t,) = SOD(t) x 10652

2121

1714, t: culture temperature(°C)

t,: standardized 20°C
FAe A7) g exd He EEE5ES BA S
7| e clalel Ao) o gHglom AP 201
A FP= At

» 1 O0V) A
SOD(g/m’ - d )= a0 2122

o714, O,: O, consumption(mg/L)
V' water volume(L)

A: water-sediment interface area(m’)

7% she,
o5
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(3p, 220/380), 1.5

20 100 x 800 x 800
300~600 1500 x40 x 700

®8cm pum

Fig. 2.2. SOD recording system.
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Fig. 2.3. Release and sorption test system a) is control, b) is
experiment condition using OSD system.
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Table 2.2. Analytical items and experiment methods

Items Analytical methods
Temperature DO meter(YSI model 58), YSI 5600
DO DO meter(YSI model 58), YSI 5600
COD¢, Closed Reflux Method(SM5220B)
Chlorophyll-a Acid method
TN Ultraviolet spectrophotometric method
TP Ascrobic acid method
SS Glass fiber filter method
Z3h9t}.
. W)
(release & sorption) = ( A)(t)

A7), Fetease & sompiiony: Flux of release and sorption
g -m?-dh
M, : material consumption(mg/L)
V' water volume(L)

A water-sediment interface area(m?)
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Table 3.1. SOD test variation of temperature and carbon content
Items Carbon contents(%) SOD(gO, - m? - d)
Operated OSD Control Operated OSD Control

Field data at20°C Field data at20°C
27°C(Aug.) 0.31 141 15.18 9.91 47.95 30.86
21°C(Sep.) 0.31 1.30 10.49 9.85 41.60 39.06
16°C(Oct.) 0.28 1.20 9.83 21.23 2731
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Table 3.2. Phosphorus and ferric release rates with experiment period.
Experiment period Phosphorus(mg P/m?) Ferric(mg Fe/m?)
(days) N, stripping(DO 0.78mg/L)  OSD(DO 8mglL) N, stripping(DO 0.78mg/L) ~ OSD(DO 8mgL)
0 0.024 0.003 0.015 0.004
1 7.68 1.60 4.64 3.19
2 5.80 1.45 11.89 6.52
3 17.40 4.35 17.98 5.07
5 81.20 25.23 18.56 5.80
7 79.75 15.95 26.68 8.19
10 113.10 28.71 27.55 8.70
12 90.62 35.81 31.03 14.86
15 105.12 42.19 32.50 13.37
16 130.06 33.42 28.13 10.51
18 137.46 18.99 34.80 15.71
20 137.89 37.26 34.61 13.77
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Fig. 3.4. The variation of water qualities in pond at 2004.
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Fig. 3.5. The microphotogragh of algae in pond
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Table 3.3. N/P ratio and chlorophyll-a concentration.

Month Operated OSD Control
N/P Chlorophyll-a N/P Chlorophyll-a
(ng/L) (ng/L)
3 11.01 134 11.76 18.2
4 13.78 12.7 15.90 20.85
5 22.81 27.45 16.11 40.9
6 11.92 328 9.29 65.6
7 23.19 27.7 13.03 354
8 35.84 43.25 16.92 61.7
9 19.23 42.35 11.30 814
10 3291 224 11.25 34.2
11 18.77 123 12.05 221
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Fig. 3.6. The comparison of N/P ratio in control condition and OSD condition.
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