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Change of Nutrients and Behaviour of Total Coliforms in the Natural Treatment of Wastewater by
Subsurface Flow Wetland System

Chun Gyeong Yoon, Soon Kuk Kwun® and Hyung Joong Kim?

(Dept. of Agricultural Engineering, Kon-Kuk University s "Dept. Agricultural Engineering, Seoul National University)

Abstract . The constructed wetland system which is applicable to rural wastewater treatment was examined by
pilot plant experiment. Removal rates of nutrients including nitrogen and phosphorus and total coliform were
evaluated. The NH,* concentration of the influent was in the range of 91.57 to 275.88mg/# and the effluent concent-
ration was about 40% lower than the influent. The decreasing of the NH,™ concentration might be due to volatiliza-
tion, plant uptake, adsorption onto soil particles, and mainly nitrification. However, generally concentrations of
NO,™ and NO;~ were increased in the effluents compared to the influent concentrations, which implies that nitrogen
components in the system were nitrified. Overall, the average removal rate of the nitrogen was about 5% which
seems inadequate as a wastewater treatment system, and this system needs improvement on nitrogen removal
mechamism. The removal rate of the phosphorus was quite high and effluent concentration was very low. Reason
for high removal rate of the phosphorus might be mainly strong adsorption characteristic onto soil particles. The
average removal rate of the total coliforms was about 83%, and main removal mechanisms are thought to be
adsorption onto soil and inability to compete against the established soil microflora. From the results of the study,
the constructed wetland system needs to be improved in nitrogen removal mechanism for field application.
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Fig. 1. Schematic of pilot plant of artificial wetland system.
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Fig. 2. Influent and effluent concentrations of NHs-N.
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Fig. 3. Influent and effluent concentrations of NO2-N.
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Table 1. Concentrations of Nutrient and Removal Rate.
. 'Samp]e Date Aug2l Aug22 Aug23 Aug24 Sep3 Sep6 Sep9 Sep.l2 Sep.d6 Octl5 Oct29 Nov5 Nov.13 Nov.18
Classification
NH,* Inflow 14808 1292 10215 9157 16099 18263 20428 18252 27588 15064 12984 15485 19498 250.33
(mg/®) Outflow 8538 86.7 7834 7407 7788 9751 62 8462 11636 12088 100.74 101.12 18092 150.82
RR*(%) 4234 3280 2331 1911 5162 4661 6965 5364 5782 3659 4776 3470 721 3975
NO,- Inflow 3564 0 35 0 0 0 31 33 0 324 0 0 0 0
( g; 0 Outflow 1453 151 1962 1452 214 23 218 532 358 2 262 2 732 0
" RR(%) 5023 =+ 4394 =+ x4 2928 wx  xx 3827 xx ke as as
NO. Inflow 16.73 1569 1472 1621 3.28 322 9 8.6 422 484 238 091 0 0
4 Outflow 4391 4852 10939 11237 44 4038 68.79 1606 1405 196 454 28 7418 5395
(mg/&)
RR(%) * % * * * % * % * ¥ * * LR L 3 * ¥ LR * % LR * & * *x
TN Inflow  157.37 11691 12854 11931 13634 14042 1535 19115 189.02 22449 22089 18434 12606 22250
( i 0) Outflow 120.04 13264 18101 18713 9181 8748 12847 219.12 10583 18148 19922 16861 199.10 175.75
mg/ RR(%) 2372 «» s . 3266 3770 1631  x» 4401 1916 981 853  x+ 21.01
PO Inflow 3815 3298 2748 2139 2708 1156 1432 2569 3266 294 3331 2511 2583 2586
( ;/ gy Outflow 0 59 0 0 2 0 0 0 0 0 323 702 1016
m R.R(%) 100 82.11 100 100 9261 100 100 100 100 100 90.39 8805 7284 60.73
TP Inflow 8829 9157 5572 3942 2594 1986 20.2 52.3 39.5 3124 3359 3128 2158 2540
( g/ 0 Outflow 1686 1986 1029 1286 0.52 0.64 0.42 0.54 0.44 2.17 342 312 1045 2.81
m R.R(%) 8090 7831 8153 6738 9800 9678 9792 9897 9889 9306 8982 9003 5158 8894
Total Inflow - - - - 700 1400 280 70 240 1600 07 13 170 130
Coliform  Outflow — - - - 170 23 7 8 8 160 0.5 1.7 50 04
(X10%100m&) R.R(%) - - - - 7571 9836 975 8857 9667 9N 2857 8692 7059 99.69
RR* ! removal rate, ** . increased rather than decreased.
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Fig. 4. Influent and effluent concentrations of NO3;-N
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Fig. 5. Influent and effluent concentrations of PQO.%".
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Fig. 6. Influent and effluent concentrations of total coliform.
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