4 4 = a o o @ 3 = =
FOITOITNVIUNUT astiialulasulaeldiemsidatussuuiialefng

e -~
uuun1s Ivaldauuing

Ao wwauwa  wlsulsiuens
= = o C ) < =
Yy IrnssumaaTumTudgia Gennssudunadon)

i g2 a a o L
oW soNSAuTInniinug ST garn munaiiags

o 1
Unraee
b

=t ¢ A = a = = =
nmyifelifigadszasdiemyilavesiviannsaniyiuTn dalussuuSalsefug
o 4 4 Y =
adsmnsanuneeen lifilss Tenlld waz Anuwansznuvesanmgiionalugadu
uazqgruAliaolszdniamlumsdiialulasou Tevlddanmazussyniiuandiadu ns
:? 9 ] ] [] ] 4” 9 ) el 2 g cy = [} 3 1
nanodiilsznoualsienaany 6 e udazivsesiudlsuuRIF I TuRY  Fudi
& d o & { o o
VITPNTIANL. FuvuLsTIReNsIY TFennwiiugnsirusruundafedin e
¥ 1 A = T o - a o
grflowdhgszuuimdoiiion  mamsAnmuidvimnzautuszunilalssfuguuums
2 e Sa g o B 2 - o =
Tvauudds Ao gignd andEud uaswdhudn Faiaiia 3 adacuzathludssUilunda
o a1 a 4 P ) o o
Aunan q wie naduldlszduiomung 1818 vaz vinnsdnylssanimunistisa
' = o o ar =y aa {
lassunuihplgEidesiaseusmanuramans 10w/ HlszEnSnwdngad
PPy o o y A ar
60.81% nNBEYA 53.67% unz wgudn 50.49% awddy Wefindanaszussnnmera
o ar 1 T o o g & st
manfiflu 20 awSu wodnlszAnFamlunsmidalulaseuvesiiats 3 wiladadanag
dmanmgiiomadewansynuaemsiiia luTasinudosun

3 =l o o ol = a a o _ar
ayllahgdpdndanmszussyamevameans 10 au/du Tdse@nSamnisiia

£
] []
oL

Tulasnuidige uamsldnnaslddlufsmdnilunmadonivieuls  dlesoinilszans

q
¥

amlumsdrdadudelugndmdsalndfesfuguardnn  ureunsei llvenSenlsgd
Y 1 4 = @ o ar o ar :} = <
Tvannaondt  Fwamsnanesimwisaiilihlszgndfuszuidahi@ennviiugns
A a oY = Aot = = o :} = =
MRUIZUURUANFY AW RlMmsounIdmsvewvasiude  300-450 unJans lasms
YA @ s!:, 2 e ol ar o
ponuuu IdiSanms I uFeiidasinssussyanavamanif 10 au/fu (160 v/,

L] é ) as 4 1 a Qs :’ ¥
15 Feildusendamuntumsadreszuutihdaiudvetian



Thesis Title Nitrogen Removal Using Different Plants in Vertical Subsurface

Flow Constructed Wetland System

Author Mr. Sompon  Prempramamon

Degree Master of Engineering (Environmental Engineering)

Thesis Adviser Assoc. Prof. Dr. Suwasa Kantawanichkul
Abstract

The objectives of this study are to select the suitable plant which can grow well in the
wetland and can be converted into productive uses after harvesting and to study the effect of
climate on the nitrogen removal efficiency during the summer and rainy season. The study was
operated with different loading rates and carried out in Six wells. Each well was lined with
waterproof PVC liner. The upper part of the well is filled with coarse sand while the lower part is
filled with gravel. Pig farm wastewater effluent from anaerobic digester is fed continuously to the
well. The results of the experiments showed that Typha angustifolia Linn, Cyperus L and
Vertiveria Zizniodes were the suitable plants for Vertical Subsurface Flow Constructed Wetland
system and the harvested plants can be converted into various types of woven articles or can be
used for sell as ornamental plants. The maximum nitrogen removal efficiencies at the hydraulic
loading rate of 10 cm/day for Typha angustifolia Linn, Cyperus L and Vertiveria Zizniodes were
60.81%, 53.67 % and 50.49 %, respectively. However, when the hydraulic loading rate was
increased to be 20 cm/day, the nitrogen removal efficiencies for all piants were reduced. The
climate slightly affected the nitrogen removal efficiency.

From the results of the study, Typha angustifolia Linn was the best plant to use in
wetland system which showed the best nitrogen removal efficiency at the hydraulic loading rate
of 10 em/day. Since Cyperus L is more useful than 7} ypha angustifolia Linn when it is harvested
and its removal efficiencies for all factors are slightly lower than Typha angustifolia Linn’s,
Cyperus L is also an interesting alternative to use in the wetland system. The hydraulic loading
rate of 10 cm/day is can be beneficially applied for designing Vertical Subsurface Flow
Constructed Wetland which uses for treating pig farm wastewater effluent from anaerobic
digesters containing organic carbon of 300-450 mg/liter. The relatively high hydraulic loading

rate is useful since it can save the areas of land for building wetland system.



