25
(reeds) (media)
( Stowell (1980))
¢c,N,P trace elements
2.1
2.1.1
Phragmites'|
(Percolation) (Maesener (1982))
(Bamatowicz (1976))
Phragmites australis)
15
(nitrification) Scirpus
Typha
x 1



2.12

(Brix  (1987),
Good (1987) 5Reed (1988) , Steiner (1988))
Sandy clay loam , clay loam , silty clay loam 5sandy clay
, silty clay ( Cooper (1987))
(permeability) 10 -10 mis
10 3 permeability
(Boon (1986) , Brix (1987) , Cooper (1987) , Davies
(1988) 5 Steiner (1988))

2.1.3
2
aerobic zone - oxidation of carbonaceous nitrogenous
anaerobic zone - S04 ,Mn ,Fe ,CO02
(organic compounds) (inorganic  compounds) ( hrmann

(1972) , Rogers (1985))

2.14

25

(Brix (1987))



2.2

2.2.1 (organic matter)

Wolverton Harrison (1973) , Seidel (1976) , Wolverton

(1984)
BOD COD
(Goldshalk
(1978), Wuhrman (1972)
McDonald Wolverton (1984)
(organic loading) 30 /
2.2.2 (suspended solid)
algae bloom Eutrophication
(Stowell (1988))
1985  Alexander
Phragmites  australis
(clogged)
2.2.3 (nitrogen)
Bacterial

nitrification/denitrification



(Weber (1985))

0.6-1.0
(Metcalf ~ Eddy (1979)) (
10 )
' 5-7
(Design manual)
(Reddy
Sutton (1984))
2.2.4 (phosphorus)
(Whigham (11980))

pH > 8 pH <6 redox

potential 200 mVv. ferric oxyhydroxides
(Cornwell (1977),

Dinges (1979) , Reddy ~ Sutton (1984) , Wolverton ~ McDonald (1976a))



2.2.5 (heavy metal)

oxides
hydroxides carbonate phosphate  sulfide

2.3

—
11

LWD/ Q

— ~+
1" I
—
~——
—
~—

I
—
~—

D
Q = ( )

11
—
~—

Design  Manual Constructed Wetland and Aquatic Plant systems for Municipal

Wastewater  treatment Center for Environmental Research Information Cincinnati 5
OH 45268

Breen (1990) Chick (1989)

Stowell (1980)



2.1
378.5 Cl 18925
() 1 2 1
0.71 0.37 1.23
()
35 21 78
0.84 0.48 2.99

1 = Activated sludge + chlorination

2 = Primary clarification + artificial wetlands + chlorination

Steiner , Watson , Hammer , Harker (1986)
3 1

Lombardo Kozak (1986)
(sand filter)
Typha latifolia cirpus olneyUt

potamogeton pectinatus

Ruppia maritima
Wolstenholme Bayes (1988)
Phragmites 3 1 Valleyfield
14-91 %
40 %
Bavor (1988)

Griffith 18

o 3,785 |
2 1 2
0.55 1.6 0.9
48 117 14
1.2 4.55 1.97
Stowell (1980)

canary
(peat)

Potamogeton perfoliatus

60-94

Schoenapiectus

%



Mitchell (1989) Schoenoplectus
2.5 : 1 95.7 b
96.1 %
Coombes (1989) Norfolk 1985
1988 Kickuth
(litter) (root
Z0ng) 90 %
Davies Hart (1990) Phragmites australis
30 5
10 % 3% 2
22-24 b
Swindell  Jackson (1989) Typha
, Scirpus , Harbaceous , Taxodium distichum
0.58
5
Mann (1990) Richmond
(solid - matrix substratum)
Radoux Kemp (1990) Typha
|atifolia

Burka ~ Lawrence (1990)
1 1
98 Q0 '
Phragmites australis ~ Scirpus lacustris Iris pseudacorus
Batchelor 5Scott ~ Wood (1990)

Division of Water Technology , CSIR 1986 - 1990
2,700 0.2
(- bstrates)
(species)
Findlater 5Hobson ~ Cooper (1988) Phragmile

australis 27



70 %

DeBusk , Langston 5 Burgoon (1990)

(V)

Hydrocotyle umbellata , Sagittaria latifolia 5 Scirpus

pungens
Scirpus pungens
155 46

141 44

2 Hydrocotyle umbellata

Swindell , Jackson (1988 - 1989)

Orlando 5 Florida

Davies , Hart (1988 - 1989)
pilot plant 5 30
Phragmites australis
10 b
22 - 24 M0
1, Potamogeton nialaianus Miquel.
weed Potamogetonaceae

linear-lanceolate

Sagittaria latifolia

1 Sagittaria latifolia

Hydrocotyle umbellata

30

0.6 2

pond



elliptic-lanceolate

(stipule) spike

1-4

2.1

florida elodea

dioecious

sessile

e llip tic

carpel 1

2-6

40
52527)

Potamogeton malaianus Miquel.

Hydrilla verticillata (L.F.) Royle

Hydrocharitaceae monoecious
1 0b
whorled 3 - 8 linear lanceolate
spathe peduncle
3 3
(stigm a) 3

spathe

13



2536

2.2

spathe

air pollinated

(anther)

(Hydrilla verticillata (L.F.) Royle)

14



	บทที่ 2 ทฤษฎีและงานวิจัยที่เกี่ยวข้อง

