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fnuftuth 5 Fu aduurts 2 Yu Tiessdnaai 1 pH vesudauriuasy BOD COD weuluiils Weanasasiu
warlasidon neldaifsovay Anade wazn13IATILHANULUTUTIUNIARES (One-way ANOVA) Nan15ANY
wu71 Yonnaesdilgngum® wnsinwuartauas fussaviammsvidaiisganinierunuildldugni
viavosiinfiunndstuiinadeUssansnmnsiidavesuduaiuaes Tlof Tlefunzroavesarmuaunnsieiy
KansadeuneaannIstindlefdAuwanssesnadidfyn1eadn (p<.05) deRinnsandsussansnimnisiita
ihilamssnunedszansamnistingean fe mathondled 92.41% vesudauviuaoe 91.23% Flof 89.62%
woulanily 69.520% uagvoariotariamn 89.85% nud1dy dnlasdounsalimulunnmaenasos nanisine

TngsudaluunnsesiuneainseauAULatu 95%
maAgy: msudaunwieslfiRng, gumE; Tauns Avduiiiey; anssnw

Abstract

This study aimed to determine the efficiency of wastewater treatment using a constructed wetland
system. The research focused on wastewater from the Environmental Science analysis laboratory, Faculty
of Science, Ubon Ratchathani Rajabhat University. The artificial wetland system was designed with three
plant species: Typha angustifolia Linn, Canna Russian Red, and red lotus (Nymphaea sp.). The system
consisted of 12 oval-shaped ponds, each measuring 0.89 x 1.18 x 0.3 m’. The treatment process followed
a cycle of water retention for 5 days, followed by a 2-day drying period. Key water quality parameters,
including pH, suspended solids, biological oxygen demand (BOD), chemical oxygen demand (COD),
ammonia, total phosphorus, and chromium were analyzed. Statistical analyses, including percentage, mean,
and one-way ANOVA, were employed. Results showed that experimental ponds with the plants exhibited
higher wastewater treatment than that of control ponds without plants. Differences in plant species
influenced treatment efficiency for suspended solids, BOD, COD, and total phosphorus. The statistical
analysis indicated a significant difference (p<0.05) in the reduction of COD across the different treatments.
Canna Russian Red demonstrated the highest treatment efficiency, achieving BOD removal of 92.41%,
suspended solids removal of 91.23%, COD removal of 89.62%, ammonia removal of 69.52%, and total
phosphorus removal of 89.85%. Chromium was not detected in any treatment units. Overall, no statistically

significant differences in treatment efficacy were observed at the 95% confidence level.

Keywords: laboratory wastewater treatment; Thypha angustifolia Linn; red lotus; construction

wetland; Canna Russian Red
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MNeIUJURNTINeMansdaIndau (3) pH control unit (4) Uaiinu1iia (5) dadnssuy

Ui (6) Yaruau (7) wns$nw (8) Tawas (9) gum# (10) wniisesnainszuutin

3. MINTIVIATIERAUNIN
AATITIFIDE19UIDINTINN U NN WU 5L UV TULINVDINTISNAABY 31U 1 2887196850V BRI

Amsrzinaninid 1o f1 pH sesudeuviuasy BOD COD wanlude-lulnsiau Weanesaimwunuazlasiden

a °

\Rugegraiiiie mumimﬁmmﬂiwuiui’uqmﬁwsuaaiauﬁﬂﬁ’mf’] 5 U wavaduuma 2 Tu Iufedeg
NUBAIVAN 11U 3 F9E19
4. MTIRTIRTeya
msieszilszansnmvesmtisahidsnniesufiRmslagldssuuinudiiion dnviiledaidon
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NANI5IY

1. auaudRvesifisdeudiszuy

dndeiindigssvuduianiosUfuinsinermanidwindoudsalaintunszuaunisvadn
I%Qmé’ﬂwmwadﬁ’nﬁﬂﬁqﬂé’nLLamlﬂumiwﬁ' 1 9nmsdasizvnuinaaudunsn -a1a (pH) ﬁuamf%ﬁﬂag'
Tutaa 2.34 - 6.89 Tlaf 40.67 — 120.00 fadniusedng Fled 173.00 - 307.00 Tadnsusiedns vowdwviuasy
170.33 - 290.67 fiadn3usiedns uewludly 7.47-12.08 fadnfusiodns Weanefavvun 1.52- 1.67 fadn3u
sodns warlasidlon 0.002 - 0.068 fadniusodns Anumenisnienmuesinfiefidrszuy wudn Famdosn
fiansuriuaesidntos ifindumduresmand Werhussuufiuifsguiniesuuulnariuiuia (FWS) svezinan

AN 5 T Uaeawits 2 T Han1sUnUan eivadendmnsen 2

A15197 1 AN tAsiesUuRnisneuinseuy

W1Anas el 6] Aade WATFIU*
1. pH 234 - 6.89 5.68 55-9
2.BOD me/L 40.67 - 120.00 76.83 <20
3.D0 mg/L 593 -8.37 6.91

4. COD me/L 1,173.33 - 2,346.67 1,573.33 <120
5.TSS me/L 186.33 - 290.67 206.58 <50

6. TP mg/L 1.52 - 1.67 1.71

7. NH, mg/L 7.47 - 12.08 9.97

8. Cr me/L 0.002 - 0.068 0.025 0.05

*MUUALINTTIUATUANNITTEUIBUITIRINTTNY WA, 2560 (USENIANTENTHNEAAIMNTTU 1309 MNUANIATIIY

ﬂ’J‘U@&JﬂWiiS‘U’]EJﬁ’]ﬁ&ﬁ]’]ﬂIﬁN’m WA, 2560 Ussnie au Jun 30 WewAIAL W.A. 2560)
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M19197 2 Aaunmiiedgveio JURnTIng manstiun1siItna e ssuuiunivgudey

wUanagau pH TSS DO BOD COD TP NH; Cr
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

U'EJM‘UF’}M 6.43 81.83 6.50 25.00 773.33 0.78 9.81 0.005

(Control)

g‘diﬂ@ 7.32 86.64 6.46 12.42 259.00 0.33 5.26 ND**

(Thypha angustifolia

Linn.)

V!V]ﬁ%’ﬂ“&ﬂ 7.05 50.74 5.84 6.08 163.33 0.17 3.03 ND

(Canna Russian Red.)

Faaa 7.12 82.45 6.14 13.17 206.67 0.23 2.24 ND
(Red lotus)

4RI 5-9 < 50 <20 <120 <0.05

*MUUALINTFIUATUANNITIEUIBUITNRINTTIY WA, 2560 (UTENIANTENTINOAAIMNTIU 1304 MVUANINTIIY
AIVANNTTTEUIEUININTTNTL WA, 2560 Usen1d ad Jul 30 weunA w.A. 2560)

*ND = n523linume3snialunsinsgh

2. §nwasgiinluvesile
SU® farwgeesdidiu Srunludfiudu niswnnmie wagnsvetsvessindesegiwawios Ingludas
Budumsmaaes dugUgdfinnugauaieUssunn 40 wufues wasifisduduade 210 wuRwnsdioduannis
naaes dausualuiduduegd 2 fa 4 T wasifintudu 8 81 10 TuidleAuandunvii 12 vesnsiasAuln wuth
fvonendusunansmndegy Wouddnasimimady wandlmifuingumdaunsadulaldluanmewndouiivh
mﬁa’j’mfﬂmwawmaaﬂﬁzju
NI WU ﬁmmqaSiJENé"]éfuLLasﬁm’JusLULﬁmmm’ﬁ?u Farnugetiaiunisvaass 10 wufluas
SledugamavnassiinTugaads 100 wufues fnswnlrauasfuseuiintu wasiinisoonaen dwsusiuuly
Busunismnaesiluvszana 2-4 Tu wagiiandudwau 6-10 Tu anevdeandugnszernimmnassuandliiiiuin
s sodulaldFluhanntesfoinisinenaans diluwlamaseda
Fauad fmnuge 10 wufmes ssune 30 wufiues defmiiduamnass nud daunsiinng
dulad Sruniluanasenn 5-6 Tu i 2-3 Tu esandnuuzvestaunsil wisendunisligsanninideiun
Ugninaslulufuusvann 3-5 wufuns LLazizé’Uﬁﬂumimaaaqa 15 wufituns §Unsiil 15 Usinginduns
Tumenunmdeifisaiasnagdudeu uandiifudiemsdnsuiaunmualiannsaiulalddludiian
wosUfiRnms tiluuUasiiqundos
Uszansnmnisrindled wuih Uetgnumssnwannsatdatledgean 95.05% (soufl 4) 5998337

fio gU 91.93% (50Ul 2) Tauns 89.77% (5euil 4) uazuamuaulsififiy 82.78% (Souil 4) Fanwil 2
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100+ 90.32 92.41 9333 _g958
89.35
90 — 85 13 /ﬁ
2 8 | 7418 1339 e 8506 o111
5 10 4 = 74.37 82.78
S 60 .
= 62.90
S 59 | 5820 Bt
=
€ a0 —o— U3
w
ai?g 30+ WSS
r~ 20 4 9.02
=) o
10 UMY
0
0Tl 1 s0UT 2 s0Uf 3 soufl 4

A 2 UszanSainnisunde BOD wade

a a

Uszdndnmnisuntndled wuin vedgnunssnwlviusednsaingsan 93.33% (soufl 4) s8a%nfe

uns 91.11% (59Ul 4) gUNT 89.58% (50Ul 4) uazvemuanlaifiiiy 61.549% (50U7 3) uansisnmil 3

100 89.42 9193 %038 750 92.05
90 - s L v— 89.77
s0 | / 88.07
- 68.00 85.58 88.07
E 10 61% 61.54
=
jg 60 59.09
S 50
c —
E == AIUAN 45.45
- 40 - 30.77 gl
% 30 4 NNFINW
20 - WeTCN
10 -
0
i@'Uﬁ 1 3E]‘U‘17|I 2 3E]‘U17|I 3 ia‘Uﬁ q

i 3 Usgansamnisunda COD Lade
Usgdnsnmnisiidnvesduwiuasy wuil vepuaudilifiialissdvininasan 89.03% (seudi 2)

s09A%NAD NNETABY 77.44% (5oUfl 4) Thums 71.81% (50Ul 1) uargUm® 66.03% (seudl 4) mwdsy

LEASAINING 4

8 | Article 254069



o

11581TUMAINYIREATUATUNTILIA @1vIneraansuazinalulad YN 17 aduit 2 nsngrAu-SuatAu 2568

100 -
%0 89.03
76.52 77.44
80 4 72.08 1493
& 79 | 7181 7 6971
8 . 58.50 69.15
= 60 -
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§ 50 4
E 47.94
qé 40
ﬂaf?; 30 | = AR
- U8
20 4 27.65 .
NNTINYN
10 :
UM
0
'iEJUﬁ 1 iE]‘Uﬁ 2 'iEJ‘U‘ﬁI 3 ‘iE]‘Uﬁ q

27 4 UszanSainnistrdauesidawviuassviavus (TSS) wae

Usgavsnmnstraneanesaranun wuit wnssnwlviuseanSaimasan 92.53% (5euil 3) sosaunfe

1

un 88.80% (50071 3) gU® 81.31% (s0uil 3) wazUomualsififin 46.12% (50Ul 2) uansisnmd 5

100 89.42 91.95 90.38 g7 50 92.05
0 - A v— 89.77
81,02 . \ssor
s 801 68.00 85.58 88.07
= 0 4 61.54 61.54
>
2 60 | 59.09
w
€ 50 -
£ 45.45
< 40 4 30.77
=
ag_;é 30 —o—gUg¥
= 20 4 NI
10 4 JIuAs
0
iﬁl‘U‘ﬁl 1 3'&]1]‘17; 2 iE)‘UﬁI 3 ia‘Uﬁ 4

A9 5 UseanSanmstrvaneanasanaun (TP) wae

UszdnsnmnisunUanenluile- lulpsiaudoiussuuigguiniisnsuulnakuaduissoznarindan

a a

5 Ju aduuiia 2 Tu wud GiwaslivseanSamgedn 94.31% Uil 4 5990%1A0 WNsSNwT 91.53% (seuil 4)

1y

UM 86.60% (s0ul 4) wavtanuauliliiiy 24.04% (59Ul 3) uanssianwil 6
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100 - 89.42 9193 %0.38_ g7 50 92.05
01 Vo— o 89.77
5 80 - /68,00 8801 85.58 88.07
= 70 4 61.54 61.54
=)
S 60 -
o
€ 50 -
= 45.45
< 40 4
w
& 30 )
= NI
10 YU
0
3?JU17‘II 1 ia‘U'ﬁl 2 ﬁJUﬁI 3 5?J‘U‘17"i 4

2N 6 Uszdnsnmnisundn NH.-N 1ade

HANISNAABUANULANA 19U IUTEANTAIMN15UIUR BOD, COD, TSS, TP kag NH.-N Atdnuymziig

v
1 °

MirunsuUaloruszuuiivguiisusuulnaruiafy wud sievesivinasonisanusuiadi BOD, COD,

TSS, TP wag NHo-N ognsiiduddgneadfnszdu p-value < .05 Aslanslunisnei 3

o

M15197 3 KANITNAHBUANULANANANN NI sTRIUJURNTINemansiun1sUdaaegun e nnssnw

AT ULAY AETTUUNISOINWNUEI 5 U d@duwya 2 U 1ede

Water quality Analysis of wastewater quality CV (%) LSD 95% F test
Before trat control Thypha Canna Red
angustifolia  Russian lotus
Linn. Red
pH 5.68 6.43 7.32 7.05 6.82 1.40 0.14 ns
Temperature (°C) 28.0 28.1 28.0 28.0 28.1 - - -
EC (US/cm) 205.91 289.19 100.27 106.66 209.83 11.95 1,023.14 ns
TSS (meg/L) 206.58 81.83 86.64 50.74 82.45 12.67 143.29 ns
DO (mg/L) 6.91 6.50 6.46 5.84 6.14 6.30 4.45 *
BOD (mg/L) 76.83 25.00 12.42 6.08 13.17 10.00 1.47 *
COD (mg/L) 256.64 199.14 137.67 156.67 173.33 6.45 240.87 ns
TP (mg/L) 0.21 0.08 1.67 0.86 1.70 14.60 4.03 *
NH;-N (mg/L) 9.97 9.81 5.26 3.03 2.24 17.90 0.55 ns
Cr (mg/L) 0.025 0.005 0.00 0.00 0.00 - - ns

* = significant at p value < .05 (significant difference)

ns = non-significant
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