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A Study on the Advanced Treatment of Wastewater by Plants

Yong-Doo Lee and Hyun-Hee Kim
Dept. of Environmental Engineering, Cheju National University
(Manuscript received 17 November 1998)

In recent years increasing production and disposal of wastewater have caused an accelerated eu-
trophication of receiving waters. Therefore, in order to alleviate the detrimental impact of wastewater
discharge, there is an increasing demand for removing the main nutrients, nitrogen and phosphorus, as
well as the organic content of the waste water prior to disposal. This is effectively achieved by extended
conventional treatment technology. However, the working expenses and energy requirements of such ad-
vanced treatment systems are rather high. So in a sparsely populated rural community is required de-
velopment of wastewater treatment system combined with the regional characteristics.

In this study, the systems are planted with Reeds and Amaryllis in A.C and estimated purification po-
tential of system. The results obtained are as follows.

BOD removal rate is 20% in the early stage, the last removal rate is 35% in A.C process and is 65% in
Amaryllis+A.C process and is 50% in Reed+A.C process. T-N removal rate by Amaryllis is average 2.6¢/

- d, T-N removal rate by Reed is average 1.76g/n* - d. T-P removal rate by Amaryllis is average 0.27g/m*
- d, T-P removal rate by Reed is average 0.25g/m - d. BOD removal rate constant with retention time is
1.4494(1/d), T-N removal rate constant is 0.5428(1/d), T-P removal rate constant is 0.5287(1/d)

Key words : wastewater, plants, Advanced Treatment, Activated Carbon, BOD removal rate, T-N removal
rate constant, T-P removal rate constant.
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Wastewater tank

Reed + A/C system

Fig. 1. Schematic diagram of experimental ap-
paratus.
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Table 1. Water quality characteristics of used raw

wastewater
Parameter Unit Water quality
Temp. T 17-18
pH - 7.03-7.41
BOD mg/ ¢ 53.6-76.5
CODun mg/ ¢ 48.0~76.0
TS mg/ ¢ 570-950
VS mg/ ¢ 180-480
TSS mg/ £ 12.3-48.3
T-N me/ £ 62-89
NH3-N mg/ L 31.8-68.7
NOs-N mg/ ¢ 13.6-21.1
T-P mg/ ¢ 6.6-9.9
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Fig. 2. Removal rate of BOD on each advanced

wastewater treatment systems.
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Fig. 3. Removal rate of TS and VS on each ad-
vanced wastewater treatment systems.
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Removal rate of T-N on each advanced
wastewater treatment systems.
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Table 2. Removal rate of T-N with respect to plant

species
Species T-N Removal rate
(g/m' - day)
Water hyacinth 0.7-1.73
Marigold 0.48—0.61
Sorghum 0.96-1.27
Papyrus 0.66-1.48
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Fig. 5. Removal rate of T-P and VS on each ad-
vanced wastewater treatment systems.
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Table 3. Removal rate of T-P with respect to plant

species
Species T-P Removal rate
(g/m' - day)
Water hyacinth 0.155-0.384 v
Marigold 0.16-0.17
Sorghum 0.15-0.26
Papyrus 0.1-0.22

Table 4. Experimental results obtained by
Amaryllis+A.C system (unit : mg/])

24hr 12hr 6hr  3hr

Influent 67 709 70.9 70.9

BOD Effluent 23.5 33.4 357 41.1
Removal Rate 65.0 52.9 49.6 42.0
Influent 480 730 730 730

TS Effluent 288 460 515 530
Removal Rate 40.0 37.0 295 27.4
Influent 235 319 319 319

Vs Effluent 106 155 202 239
Removal Rate 54.9 514 36.7 25.1
Influent 76.1 78.7 78.7 78.7

T-N Effluent 45.66 61.3 66.5 69.2
Removal Rate 40.0 22.1 155 12.1
Influent 9.62 9.09 9.09 9.09

T-P Effluent 7.22 7.73 8.17 8.37
Removal Rate 25.0 15.0 10.1 7.96
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