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Using constructed wetland for wastewater

from Suranaree University of Technology
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Abstract

Constructed wetlands generally have similar removal efficiency of ﬁastewater as
conventional systems. The wastewater treatment by constructed wetlands can be
economically feasible and réquired low energy. It was considered as a suitable wastewater
treatment system for small communities with inadequate budget. The objective of this
study was to study the removal efficiency of wastewater using the constructed wetlands
with comparison between the free water surface flow (FWS) and subsurface flow (SF)
constructed wetlands. Hydraulic retention time (HRT) was set at 8, 10, and 12 days. The
wastewaters from dormitories, and buildings in Suranaree University of Technology, Muang
District, Nakhon Ratchasima Province were used as influent for this study. The study was
conducted in two ponds, a FWS and 'a SF constructed wetland had the dimension of 1.0
m x 3.0 m x 0.8 m. The Cyperus alternifolious L. was planted in both constructed
wetlands. The result showed that the removal efficiency of FWS and SF constructed
wetlands was significantly different at HRT of 8, 10, and 12 days. The HRT of 10 days had
the highest in COD, BOD, TKN, TP removal efficiency for FWS constructed wetland and
TP removal efficiency for SF constructed wetland. The FWS and SF constructed wetlands
were compared at the same HRT and the restlt showed that TP removal efficiency of both
systems was significantly different for every HRT. The TP removal efficienby of SF
constructed wetland was hiéher than FWS constructed wetland. Both systems were
capable for treating wastewater from small communities. Further study on combined i:WS

and SF into a same system is of interest.

Keywofds : Cyperus alternifolious L.,"Free water surface flow constructed wetlands,

Subsurface flow constructed wetland

unin
A a4 ¥ a
AunguinyssAuy (Constructed
P v &
Wetland) LﬂuszuuwgnmmmﬁaLﬁﬂumm

nalnmathiaundesesiuigniidagaa

<l

¥
A &

sssnmh Taoldusslomiandjidediiadu

v

sswhefigfivgnivedunislunsthdaine
wasa, et al. 2003 : 199 - 205) Juifu

sevuiildwdonutos Sunulunisiesiiom
walnaummiilasnanszuuldlndifseiy
o w % 4 = o A a4
seypthaiuiedseimdu Jadumadenntiy
fiinaule (Reed, et al. 1995) fufigutin
Ushugamnsasuunaantdidu 2 Yszum
A & oady % a ¢ ' X a
Ao Wi ssuguunlnasuiuia (Free

Water Surface Flow Constructed Wetland;



nNsds Uan.vMms 68

FWS) uasiuiigmhussAv§uunlnalaio
#na19 (Subsurface Flow Constructed
Wetland; SF) #ufiganinssAnguuy Fws
uszuufthidenasuimhiuniasnan
hiverduiafvanialasnsmienniude
Tnafuasgitu Tnsudeelihidslnauinszuy
a4 Wwduisuazaniy nanmstn
idresszuuiarordumsanaznaulasiie
uaznsetampasdunidlauyRunidnguild
pandiaudinavhlridn BOD anay (Suwasa, et
al. 2003 : 199 - 205) WALaNNTANEIVEN
53508 Sunnius (2537 : 30 - 41) Tl
guhusshnfuoy Fws Tunmstaruds
nnefntdnfnslunnidngrdeveuudy
UM 4 U dzuande 1.0 WA 817 9.0

'
a

WA wusnsata BOD IMiadudeuay.

67.1 (uwsrsisginfinnuiliadunsd

L]

ey waeditSinupendiauineawad sy:

Wuitldlunsdonass ik nouaiunid
wipawailasapdossaessunisiAuangy
muwzuﬁ?juﬁwﬂszﬁuiwu SF fussuuihiidy
114amuaolﬂ‘[uﬁanma’ﬁ‘aﬁﬁwﬁﬁuag fINATe
ilfuwanduua nvin vishuedadn q G
fnaweilieeialosiamilvierumils
(el i, 2530 ¢ 4) whideiiinud
ssuvszgnimssnhduiaiudaianaouas
nnfivdefigunifinzey Tavsrsuzauass
viaasdunidasanazneumeludinans i
safiazanuliazgnaaduiiiavesianan ms
davampiinlasgdunititonguildaandio
uazlildoandiau usnanilsimemnstnh
Lﬁm:aﬂmLﬁaomnnalnn'ﬁgmﬁmmﬁ‘n i

UR 9 auui 18 uns A - Dnuneu 2549

fanjwssiviuvy SF muaznmumvluimwu
uazvoaasadoaziuagivedasesianang
wazsianoninds (A3gwa M. 2545 ;
17 - 19) uaLaNN3AnBIIEY napEN1GaY
rwnsgIsIn (2544) Miudiganissiug
wwy SF et wmhidepmudaansiin
6 Yo Hrwant 0.3 WA 811 32 LRI
wiiuiigmbyssAuguoy SF @unsali
Tulnsiuligegaludnarsiutunsishmiy
Souaz 946 ulpsnnifiaufisumeniunis
Tusananeduunsrsiilulasioulu#lums
s$miad eiuiniussAuguoy sk i
tpsnasdmiubigiuvisinigldnn sy
Frmunsogadunassin 4 WlHlunsadey
duladoly msfnuniduadoiliitnquszacd

“iaAnwyssansawnisthdatdeean

s inendomalulafigsund a.dles aunsmafin
oA 4 % a ¢ ' A a
TanldHuiiguidss fwfuvylnantuiufi
fnavtuivulnaildimnaiissezion
wuin 8 10 uay 12 M uasyhnswSeudiey
a o o % ' X 4. %
dsrdndammsthimindesewiteiuiigah
a ) &, a ¥3 ) .
ﬂs:mnﬁuuulwamuwummnmonnuunlm
iuldiamnanisssznafiuinuiiu s
WU seansnwaaeszuuthiaddaiing
ADMIQUATAL WAZADINSNRNULIBE 1D
Wussuuiaindefimns fugasunnadn
Adsudszaueia

e aunsal uaxisnig

Rl mMUARaUEEY
foturen wa. 2546 Tasshnimaassd
vanassuumhimbndemedmwuueds



UR 9 auuR 18 uns AU - Dnuneu 2549

(Oxidation Pond) Tur1Suaaeuningdy
walulafgsund aifes wunsmzdin uuy
FraneiilFlunsfamiidunu 2 ve Fof
fnwnusdadoludl vefl 1 dmsuasefiud
ﬁuﬁwszﬁwitmﬂmmuﬁuﬁu (FWS) #
AN 1.0 WAT 813 3.0 AT UAZAN
08 was melutstssnoudemaiiuiinm
ALUNSINAIEIL TUA 34 1 uashutimee
Taasluupudaseldfissduanags 01 uas
03 A3 muaey lasiidandudesim
fu 047 Vs imusuashiae
Fouaaslugtit 1n veil 2 dmsuassiiud
guiiseAuguoulvaliindnang ) ol

3
Huasn

mathun V V
o I

—
]

0.25 m

m

0.3

0.lm

& oA
(n) wuvlvaruiui

218a1s Uan3sms - 69

ﬁaﬂsxnauﬁaﬂﬂﬂiﬁqﬁuﬁzgjum:LLnia
LR RUNVIIRTNE i Tﬁao’[ut%uﬁwaaqag
UMY AULAT Y1 BILUUIIADY
Tavfiananisssduduiniy 02 was
suuinaivhmsgnitlafuumneiisan
fugpe iy 053 Tmmsﬁnmwgmo
iy uasdufuninty 07 wes Fousasly
Uit 19 nadilunisesnuuuituiiguh
UstﬁwiﬁGNQOLLuu iy Fwszpeanivin
ShmmasusnansBund dasduanuem
dopun Az ANBgT ALY (Poh-Eng
and Polprasert. 1996) &§7UAMNANDDIA
na1edredelay dnwdl anndifdud (2539
30 - 38) wavsdiu g (2537 : 30 - 41)

LATTHItA ”/
hare

muhaen

0.2m 2.6m .0.2m

(@) uovlvaldfadnang

i R &, Aﬂl 1 961 ~ 1 ‘&I o 9 A U
JU 1 uamgﬂmaaowuwumﬂszwﬁuuﬂmmuwum () wasuvulnaldfadmnas (@)

%uﬁaumsmam

1. manduafis feiildlunsdnm
’“J{ﬂﬂ%dfl Aa nn¥sm (Cyperus alternifolius
L) Tagrnsimdandiiifiainugeszaina
050 w3 winhagnluuudaelasd
JepevinNgew iUy 015 was Saw

mawiuwhiy 45 fudemaiams Tagfesn
sypznalimsind luuhaesieudums
aResUsEaNg 2 - 3 dUaw dfunndaniy
fiifanumudasnsfiy aransoUiududi
Snwozaniivenindelds uaclassairones
sunnfonifufendidulefilinhamsie Jud



Nsas vandsms 70

UA 9 aUud 18 uns Ay - Douieu 2549

watiaelunsnalifansiderusesansdunid
ndvAugrideinasonils (i 1ondm uaz
d000 veadL 2530 ¢ 14 - 30) fathuFawens
fumsthinuiufsdmiuiuigmhyssaug
2. thineteildlunadnuidudu
hideioudnszunitmbidssesmingdy
mealuladgsurd auflas auasnnfin Sadh
hiisfiswsanannednindne Faun
UARINT WATBIANTAN 9 ﬁuﬁaﬁqndm:
Tsismhdunnmstude mavseneuams
uazthidsandesufiAnadn 4 dnwos
smiudsiaudsumiausadummne 1
andild i aaihidorssminedy
maluladgnndasdeududurasmasin 4
sansndudunuzesasuaunaiin

A15NN 1 ansucantRrasunds

. wa“mnﬁo"ﬁmx%znmﬁm:uu
sz 1 duam 5\‘1L§Nﬂ€\iaﬂ§’n§m’?’j’1§‘iwu
91889 Tﬂmzﬁuﬁwmﬁuﬁﬁuﬁms:ﬁwitmu
FWS §9 025 s duifufiguiseAugiuy
SF g9 065 Ay Wiehazdninisseonidioy
fussiianugeuiniy Tashidsazydanidn
ssuviaesuuaaifios dufisiouiiunis
naaasynasoltm sl g
Wi 050 s ielsasoulathuanbn
wdsmiudahmadnelseangnmnmiva
waansig 1 amhidemesiufiguinssig
WY FWS uazuuy SF flsseziaaifusm
8 10 uax 12 fu aaadwy

anrusutA i 12907 ALady n
CoD ARAnuADAng 35 - 92 64.0 15
BOD Nadnunading 3 - 18 82 15
TKN fadnJusadng 8 - 36 20.0 15
TP fadnindnans 7 - 21 13.9 15
TSS AaAnTunndng 3-8 5.8 15

4. pauiietng

mafuseiah Tasfused
vhildn - aanmmwguﬁ"zjuﬁmszﬁwﬁ’uumm7
g lUmsadiaseiman CoD (Chemical
Oxygen Demand), BOD (Biochemical
Oxygen Demand), TKN (Total Kjeldahl
Nitrogen) 2adudouniuaey uasWaavleds e
dhndumalssansmmnmsttmindy

L v
[3 a (%

TuusammineSooouiiganinsshugia
ABIUYY
matiudedrofiy Tuudazns
naapalddnsanmausiyivla lasnieia
FEAUATINGY uastiminueiliAnuuasmas
ﬁunn%nﬂuﬁuﬁ‘zjuﬁmi:ﬁuiﬁv’waau,un
5. mylATAlaNn deyauscAndnm
st deseituiiguiysaufin



R 9 aduil 18 unsHAL - Doueu 2549

NsAIS vandnms - 71

ARTIARNULTUTUFIE One-way ANOVA
saulusunsudndagy SPSS 1edtu 11.0

HAN1939Y
1. YseRndawnmsidaiidaase

funduitssgissesnanivimibng q

b ]
A a

1.1 Nufiqguihnssasfuvylva
iR

MMN13AnINLIIALadY
ﬂi:é‘w%mwmsﬁwﬁﬂimﬂﬂmmﬁuﬁffjuﬁw

Ussfuduuy FWS fisssmgiuinh 8 10
way 12 ﬁﬂ’nmmnﬁmﬁu;ﬁwﬁﬁﬂmﬁ@
mesdinnssiuaudeiu 95 wWedidud (p
< 0.05) dmsuAnadsssaninmmsina
asBunidlugy cob Tug) BOD TKN uay
Waswadd sJnﬁumﬂawﬁa‘[ugﬂmamﬁoumu
any Tapfissosioanduimh 10 fusanse
Uiialdfitgn (msofl 2 uaz U 2n) ua
A lnanasiiszsianivin 12 fu

a a o w % A A4 % a i X a
a1swh 2 Yseansnamnsthimiige (Mean (SD) *?Jmwumumﬂ‘smwiwﬂmmuwum

(FWS) uazuuulnaldfiadinang (SF)

FWS SF
HRT  thw woen  UszimBaw| shdh theen  UstAnmw
(W)  (mg/t)  (mg/t) msthdm | (mg/l)  (mg/l)  netiia
(%) (%)
8  543+16.2 4204171 249495 | 543+16.2 316+135 50.1+157
COD 10 6631168 25050 64.1+13.1 | 66.3116.8 24.5£153 63.7£13.9
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HRT = seesianiuin (Hydraulic Retention Time)
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