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Abstract

In this study, in order to analyze the water purification efficiency according to the influent water

conditions of artificial wetlands, the purification efficiency was compared at two points where sewage treatment
water flows in and one point where good effluent flows in. As a result of reviewing the results of the analysis of
influent and effluent and the removal efficiency, the T-N and T-P removal efficiency was calculated at 54.7% and
77.4%, respectively, for the two points where sewage treatment water was treated, the treatment efficiency of
SS 90.8%, BOD 51.1%, TOC 30.6%, T-N 38.8%, T-P 55.3% was shown. As a result, the efficiency of removing
pollutants in the artificial wetland was found to be proportional to the concentration of influent water, and in order
to create an efficient artificial wetland, it is judged that thorough review and management at the design stage are
necessary considering that the removal efficiency of high-concentration contaminated water was high.
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2 dAtolMe 7= Wl vFLAAAAALY A RAE Fig. 1. Location of constructed wetlands in Y city.

Table 1. Results of investigation of artificial wetland characteristics in Y city.

Processing  Facility

Site Inflow water Slze aZ.rea Fac111t}21 capacity capacity Inflow Flow state Discharged
m”) area (m”) (m3 day_') (mg) system stream
Wetland - 1 River water - - - - Pumping  Intermittent flow C stream
Wetland - 2 River water - - - - Natural Periodic flow G stream
Wetland - 3 Sewage treatment water 37,558 19,443 10,000 9,666 Pumping  Intermittent flow G stream
Wetland - 4 River water 9,955 3,256 1,123 977 Natural Periodic flow G stream
Wetland - 5 Sewage treatment water 36,021 22,484 20,000 11,919 Pumping  Intermittent flow G stream
Wetland - 6 River water 6,145 1,908 2,780 954 Natural Periodic flow G stream
Wetland - 7 River water 3,973 1,207 2,500 853 Natural Periodic flow G stream
Wetland - 8 River water 11,465 5,830 5,000 3,068 Natural Periodic flow G stream
Wetland - 9 River water 23,271 9,727 8,200 5,394 Natural Not flowing G stream
Wetland - 10 River water 32,670 15,097 8,500 7,977 Natural Not flowing G stream
Wetland - 11 River water 8,063 4,964 10,000 3,175 Pumping  Intermittent flow G stream

Wetland - 12 River water 24,441 3,881 4,719 2,142 Natural Periodic flow G stream
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Table 2. Results of evaluation for selecting intensive constructed wetlands.

Site Importance Usability Sustainability Efficiency Score Rank
Wetland - 1 A ) A A 4 6
Wetland - 2 @] X @) o 8 4
Wetland - 3 (@) (@) @) (@) 12 1(Y-1)
Wetland - 4 © o A o) 7 5
Wetland - 5 (@) (@) o o 1 1(Y-2)
Wetland - 6 © ¢} A o 8 4
Wetland - 7 (@) ¢} ¢} (@) 10 2(Y-3)
Wetland - 8 @) ) A ) 8 4
Wetland - 9 @) o) X A 7 5
Wetland - 10 © o X A 7 5
Wetland - 11 @) © A o 9 3
Wetland - 12 @) [¢) A A 8 4
©: 3 point, O: 2 point, A: 1 point , X: 0 point
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Table 4. Hourly precipitation at point Y-3 on September 13~14.

Date Time . Hoquy Cgmlg tive
precipitation (mm)  precipitation (mm)

8:00 0 0

9:00 0 0

10:00 0 0

11:00 0.5 0.5

12:00 35 4

13:00 1.5 5.5

14:00 1 6.5
15:00 4 10.5

September 13th

16:00 4.5 15
17:00 35 18.5

18:00 7.5 26

19:00 4 30
20:00 35 335

21:00 2.5 36

22:00 1 37
23:00 0.5 375

September 14th  0:00 0.5 38

Table 5. Analysis equipment and method by parameters.
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Parameter Measuring instrument Method Site

Water temperature Multi sensor meter (Orion Star A329) Glass electrode method Outdoor (Field)
pH Multi sensor meter (Orion Star A329) ITon elctrode method Outdoor (Field)
EC Multi sensor meter (Orion Star A329) Ton elctrode method Outdoor (Field)
DO Multi sensor meter (Orion Star A329) Elctrode method Outdoor (Field)
BOD Incubator Winkler-azide variation method Indoor (Laboratory)
TOC Total organic carbon analyzer High temperature combustion method Indoor (Laboratory)

(TOC-V CSN, Shimadzu, Japan)

SS Electric muffle furnace Fiberglass paper filtering method Indoor (Laboratory)
TN UV absorption photometry (220 nm) UV spectrophotometer method Indoor (Laboratory)
T-P Ascorbic acid reduction (880 nm) UV spectrophotometer method Indoor (Laboratory)
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Fig. 2. Removal efficiency of parameters by location at Y-1.
Table 8. Inflow & outflow concentration and reduction efficiency by parameters at Y-1.
Y-1 BOD TOC SS T-N T-P
Inue (mg L) 1.9 8.5 1.4 3.03 0.188
First survey Outyye (mg L") 2.4 8.7 4.7 1.30 0.106
Efficiency (%) —-29.1 —-1.8 —235.7 57.2 43.6
Ing, (mg L) 23 5.1 0.9 1.8 0.033
Second survey Outyye (mg L") 2.6 5.6 3.1 0.86 0.036
Efficiency (%) —14.8 -8.3 —244.4 52.2 -11.5
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Fig. 3. Removal efficiency of parameters by location at Y-2.
Table 9. Inflow & outflow concentration and reduction efficiency by parameters at Y-2.
Y-2 BOD TOC SS T-N T-P
g (mg L) 1.7 8.4 6.2 3.45 0.088
First survey Outyg (mg L7 43 10.8 6.7 0.53 0.047
Efficiency (%) —155.6 -27.17 -8.1 84.5 46.3
Ing (mg L) 1.2 5.1 1.1 1.78 0.093
Second survey Outyye (mg L7 22 5.7 3.7 0.53 0.047
Efficiency (%) —-77.9 —10.9 —236.4 70.3 49.6
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Table 10. Inflow & outflow concentration and reduction efficiency by parameters at Y-3.

Y-3 BOD TOC SS T-N T-P
Inue (mg L7 6.0 38 303 278 0.189
First survey Outug (mg L) 47 3.1 8.3 1.95 0.147
Efficiency (%) 22.1 19.6 72.8 29.9 222
Inge (mg L) 71 49 214.7 1.48 0.234
Second survey Outae (mg L) 2.1 3.1 5.3 0.84 0.082
Efficiency (%) 72.5 37.6 97.5 43.1 65.0
SS (mg/L) SS Efficiency (%)
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Fig. 4. SS concentration changes and SS efficiency over time in the first survey of Y-3.
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Fig. 5. SS concentration changes and SS efficiency over time in the second survey of Y-3.
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