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ABSTRACT: Objectives of this experiment were to select of the optimum water plant and to investigate the
removal efficiency of the major nutrients in the constructed wetland by natural purification method for
municipal sewage treatment in the farming and fishing village. For the experiment, we used “constructed
wetland” which was consisted of aerobic (vertical filter system) and anaerobic systems (horizontal filter
system). Both systems were filled with gravel and filter media, and grew water plants on top of them. And
then, we investigated several items such as sewage treatment efficiency, growth status of water plants and
the absorbed amount of inorganic elements in water plants with periodical periods. In aerobic area, removal
efficiencies of BOD, COD, T-N and T-P were over 92%, 74%, 25% and 57%, respectively, and then when
the water is passed through anaerobic area, the efficiency was over 96%, 84%, 44% and 71%, respectively,
which was increased more treatment efficiency than that of aerobic area. Absorption amounts of nitrogen
and phosphomus in Miscanthus sacchariflorus BENTH were the highest in the water plants as 17.7 and
2.41 g/plant in the acrobic area, respectively. Absomption amounts of nitrogen and phosphorous in Scirpus
tabernaemontani GMEL were the highest in the water plants as 8.7 and 1.13 g/plant in the anaerobic area,
respectively. For the selection of optimum water plants in the constructed wetland by natural purification
method for municipal sewage treatment, it were observed that there were Miscanthus sacchariflorus BENTH,
Phragmites japonica STEUD and Phragmites communis TRINIUS in the aerobic area and were Zizania
latifolia TURCZ, Scirpus tabernaemontani GMEL, Typha orientalis PRESL, Iris pseudoacorus L and Carex

dispalata BOOTT in the anaerobic area.

Key Wonds: constructed wetland, natural purification method, Municipal sewage treatment, water plant, filter

media, aerobic area, anaerobic area
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Fig. 1. Particle distributions of the filter media used.

Table 1. Chemical characteristics of the municipal sewage used

DO BOD COD T-N NHs-N NO»-N NOs-N T-P
pH
(mg/L)

Average 7.3 0.18 144.3 153 62.0 46.5 0.11 0.67 6.8
Range 7.3~ 0.14~ 140~ 122~ 177 ~ 56.6~ 36.0~ 0.07~ 0.48~ 55~

g 74 0.23 149 171 72.1 56.4 0.13 0.77 9.1

Table 2. Chemical characteristics of the filter media used
pH EC oM T-N NH:-N  NOs-N T-P K Ca Mg Na
(5H,0) (dS/m) (%) (mg/kg)
7.0 0.04 0.24 51.7 3.05 1.3 8.1 79.3 16.2 2.7
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Fig. 2. Diagrams of constructed wetland for treatment of municipal sewage.
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Fig. 4. Plant heights of water plants at days after transplanting in constructed wetland. (SCPTA; Scirpus tabernaemontani
GMEL., ZIZLA; Zizania latifolia TURCZ., PHRCO: Phragmites communis TRINUS, TYHOR; Typha orientalis PRESL, MISSA;
Miscanthus sacchariflorus BENTH., PHRJA; Phragmites japonica STEUD., CRXDYL Carex dispalata BOOTT., IRIPS; Iris
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Fig. 5. Dry weight of water plants at days after transplanting in constructed wetland. (SCPTA; Scirpus tabernaemontani
GMEL., ZIZLA; Zizania latifolia TURCZ., PHRCO: Phragmites communis TRINUS, TYHOR; Typha orientalis PRESL, MISSA;
Miscanthus sacchariflorus BENTH., PHRJA; Phragmites japonica STEUD., CRXDL Carex dispalata BOOTT., IRIPS; Iris
pseudoacorus L., TUNED; Juncus effusus var. decipiens BUCH., IRINE; Iris nertschinskia LODD.)
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Fig. 6. Amount of nitrogen absorbed by water plants at days after transplanting in constructed wetland. (SCPTA; Scirpus
tabernaemontani GMEL., ZIZLA; Zizania latifolia TURCZ., PHRCO: Phragmites commmunis TRINUS, TYHOR; Typha orientalis
PRESL, MISSA; Miscanthus sacchariflorns BENTH., PHRJA; Phragmites japonica STEUD., CRXDY; Carex dispalata BOOTT.,
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Fig. 7. Amount of phosphorus absorbed by water plants at days after transplantingin constructed wetland. (SCPTA;
Scirpus tabernaemontani GMEL,, ZIZLA; Zizania latifolia TURCZ,, PHRCO: Phragmites communis TRINUS, TYHOR; Typha
orientalis PRESL, MISSA; Miscanthus sacchariflorus BENTH., PHRJA; Phragmites japonica STEUD., CRXDL, Carex dispalata
BOOTT., IRIPS; Fris pseudoacorus L., TUNED; Juncus effusus var. decipiens BUCH., IRINE; Iris nertschinskia LODD.)
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Table 3. Amount of K, Na, Ca and Mg absorbed by water plants at days after transplanting in constructed wetland

Chemic'al Conditions Days after SCPTA ZIZLA PHRCO TYHOR MISSA PHRJA CRXDI IRIPS IUNED IRINE
properties transplanting (g/plant)-——----—-svmmmmmm-

Aerobic 50 0.4 0.7 1.0 14 0.5 1.0 0.7 11 0.2 0.2

K area 150 15.0 23.0 10.0 13.0 30.0 18.5 14.0 8.2 2.8 0.9

Anaerobic 50 0.3 0.5 0.1 0.4 0.2 0.3 0.5 0.6 0.2 0.1

area 150 26.6 175 1.7 16.3 51 42 9.2 7.6 5.0 0.5

Aerobic 50 0.1 0.1 0.1 0.2 0.1 0.1 0.1 01 0.1 01

Na area 150 4.6 2.0 0.7 35 0.8 0.5 0.9 24 0.4 01

Anaerobic 50 0.1 0.1 0.1 0.1 01 0.1 0.1 0.1 01 0.1

area 150 3.3 1.0 0.2 6.1 0.6 0.6 0.8 2.5 0.4 01

Aerobic 50 0.04 0.05 0.03 0.13 0.03 0.05 0.05 016 0.01 003

Ca area 150 0.99 1.08 0.28 141 0.80 0.43 040 239 017 022

Anaerobic 50 0.03 0.05 0.01 0.07 0.01 0.03 006 0.14 0.02 0.03

area 150 1.49 159 0.08 1.88 0.21 0.19 024 247 010 013

Aerobic 50 0.03 0.06 0.04 0.06 0.02 0.05 0.05 0.06 0.01 0.0

Mg area 150 0.54 1.08 0.62 0.55 3.89 0.67 077 077 015 007

Anaerobic 50 0.01 0.01 0.01 0.02 0.01 0.02 0.03 005 0.01 0.01

area 150 0.94 0.79 0.13 0.87 043 0.36 0.60 073 021 0.04

(SCPTA; Scirpus tabernaemontani GMEL., ZIZLA; Zizania latifolis TURCZ., PHRCO: Phragmites communis TRINUS, TYHOR;
Typha orientalis PRESL, MISSA; Miscanthus sacchariflorus BENTH., PHRJA; Phragmites japonica STEUD., CRXDL; Carex
dispalata BOOTT., IRIPS; Iris pseudoacorus L., IUNED; Juncus effusus var. decipiens BUCH., IRINE; Iris nertschinskia LODD.)

Table 4. Calculated mark from growth state of the water plants for selection of optimum water plants at 150days after
transplanting in aerobic area

Items Weight SCPTA ZIZLA PHRCO TYHOR MISSA PHRJA CRXDI IRIPS [IUNED  IRINE
Dry weight (20) 339.5 633.5 345.5 228.0 13395 4750 336.5 2415 88.5 30.5
(g/plant) (12) (18) (14) (6) (20) (16) (10) (8) (4 (2)
Nitrogen absorbed (20) 1446 3161 1572 12.24 5492 1872 15.31 11.08 3.56 1.54
(g/plant) (10) (18) (19) (8) (20) (16) (12) (6) 4) 2)
ng:gﬂ)f;s o 200 3% 173 135 764 266 226 184 00 0.25
(g/plant) (12) (18) (12) (10) (20) (16) (14) (12) (8 4
K, Na, Ca, Mg (10) 21.03 27.16 11.60 18.46 3549  20.10 16.07 13.76 3.52 1.29
absorbed (g/plant) (8) ) (5) (6) (10) 7) (5) (5) ) (1)
Damages by blight (10) slight  sever - slight - - - - - -
and harmful insects (3) (1) (10) (3) (10 (10} (10) (10) (10) (10)
shallow shallow deep  shallow deep deep shallow shallow shallow shallow
Root growth (10)  rooting rooting rooting rooting rooting rooting rooting rooting rooting  rooting
(0) (0) (10) (0) (6) (6) (3) (3) (3) (1)
low low  middle low middle middle excellent excellent middle low
Harmony with (10) (late wi- (late wi- (late wi- (growth
the environment thering) thering) thering) deficiency)
() 0 (10) (0) (10) (10) (10) (10) (6) (3)
Total 100 45 64 75 33 % 81 64 54 37 23
Rank 7 4 3 9 1 2 4 6 8 10

(SCPTA; Scirpus tabernaemontani GMEL., ZIZLA; Zizania latifolia TURCZ., PHRCO: Phragmites communis TRINUS, TYHOR;
Typha orientalis PRESL, MISSA; Miscanthus sacchariflorus BENTH., PHRJA; Phragmites japonica STEUD., CRXDI; Carex
dispalata BOOTT., IRIPS; Iris pseudoacorus L., IUNED; Juncus effusus var. decipiens BUCH., IRINE; Iris nertschinskia LODD.)
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Table 5. Calculated mark from growth state of the water plants for selection of optimum water plants at 150days after

transplanting in anaerobic area

Items Weight SCPTA ZIZLA PHRCO TYHOR MISSA PHRJA CRXDI IRIPS IUNED IRINE

Dry weight (20) 563.0 461.5 79.6 274.6 3045 2014 267.0 229.5 121.3 18.4
(g/plant) (20) (18) 4) (14) (16) (8) (14) (10) (6) (2)
Nitrogen absorbed (20) 16.74 12.70 191 8.43 4.49 4.29 5.02 6.45 2.55 043
(g/plant) (20) (18) 4 (16) (10) (8) (12) (14) (6) (2)

Phosphorus absorbed (20) 3.602 2.092 0.276 1.457 1.092 0497 0.951 1428  0.634 0.097
(g/plant) (20) (18) 4) (16) (12) (6) (10) (19) (8) (2)

K, Na, Ca, Mg (10) 32.33 20.88 2.11 25.15 6.34 5.35 10.84 13.30 5.71 0.77
absorbed (g/plant) (10) (8) 2) 9 (5) (3) 7 7) () (1)
Damages by blight (10) slight  sever - slight - - - - - -
and harmful insects (3) ] (10) 3 (10) (10) (10) (10) (10 (10)

shallow shallow  deep  shallow deep  deep shallow shallow shallow shallow

Root growth {(10) rooting rooting rooting rooting rooting rooting rooting rooting rooting rooting
(6) (10) (10) (10) (10) (10) (10) (10) (10) 3)
low  excellent middle excellent middle middle excellent excellent middle low

Harmony with (10) (growth

the environment deficiency)

3) (10) (6) (10) (6) (6) (10) (10) (6) (3)
Total 100 82 83 40 78 69 51 73 75 50 23
Rank 2 1 9 3 6 7 5 4 8 10

(SCPTA; Scirpus tabernaemontani GMEL., ZIZLA; Zizania latifolia TURCZ., PHRCO: Phragmites communis TRINUS, TYHOR;
Typha orientalis PRESL, MISSA; Miscanthus sacchariflorus BENTH., PHRJA; Phragmites japonica STEUD., CRXDI; Carex
dispalata BOOTT., IRIPS; Iris pseudoacorus L., IUNED; Juncus effusus var. decipiens BUCH., IRINE; Iris nertschinskin LODD.)
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