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Floating Plants at Different Hydraulic Retention Times

o 1% o

8980 ANUANT, WAAN egaed, 9N uaating waz aNg e

Angsuma Kanchak, Metta Kengchuwong, Ratikorn Sanghaw and Chompoo Nuasri
aiTiIneAaniauanden anginemaniuazinaiulad NS IIYNING1IAIN Uszinalng
Environmental science Department, Faculty of Science and Technology, Rajabhat Mahasarakham University, Thailand
Received : 23 August 2022
Revised : 17 March 2023
Accepted : 30 March 2023
UNAREa

v
a o aa o

e‘nﬂl a & = a a o v ] A 0’1 dl
QWH'J“QEILLN”Jﬁ]ilﬂ?‘éi@ﬂﬂLW@'JLﬂﬁ"]?JMLL@‘?JL‘LE‘EULV]‘EILI‘]J?ﬁ@VIﬁJ‘I’]W“lI‘ﬂ\‘Iﬁ‘&‘i.l‘}_lﬂx‘mi‘@\'ivl,i‘@’mqﬁﬁ‘ﬂNﬂUW‘ﬁ@‘ﬂﬂu’]V]

v v 1 |
A a

szeznafiuiniuansesiulunistindaidenianstunisdge Inautenimaseseeniu 2 4a Aa 9a7 1 n19tingin

UdgannisnunaaIuNanfotszuutIngesBainiasaniuaen (Naaeatn) uazgan 2 n1suidanudaainlss
gindndfnasruudansasBanniAdaniuinaLTn (WIaasin) N1eensuUAIYLABRN RNz LUasnImaLTie

40 am3pa9u Merazinaniunnu 6, 12, 18, 21, 24 WAL 36 92 1N4 LAUADE19E NI WATABNANNTTLUNIAATIEH

1
aaa

] < o A o = > = -y = | 4 = =
Arresuieuzauaes dlenuaralen ananlflunisinsvilioyare A1ledy douwdeuuninigiu uasiFauiay
ANNLANANNUILANTNINN3TNTRKARATA F-test (One-way ANOVA) N152A1 .05 Nan1sANELUse&nBnInee9ssLy
denseslianniadauiuigassinfssaziaafiuninin 6, 12, 18, 21, 24 uar 36 GaTus wudn 719 2 gANIIMAaeY

o o I y a & A & o o <& = a a o o & a a
awnsnininresudiaauaet lfiisduieassaznaiuinuwuiu e dlss@nsninnistinda luindalssnunas
MNAUYINALSe8AY 23.31, 16.87, 36.95, 26.04 UaY 49.14 AuanaL uazindslsesindnsiviniufesas 23.99, 34.37,

o o = a o o Ao o = P & o o o
41.25,44.75 uaz 50.12 muaay gaulsz@nsninnistindnilesuazalennudn Nevaziaaiuniniy 12 49l
arnnsnitnundsainlssnunanaunanlisingaeuas 23.60 uar 36.12 uazfiszuziaanAiuinm 24 dalug

2

annsatniandaainlssindnsliningeenas 52.78 uar 39.79 WanFauiaulss@nin1mnsintiais 2 40

o o !

g a a o o < = 1 1 A o = a = = s
NITNAABAINLIN ﬂﬁ‘z@%ﬁﬂ’WWﬂﬁﬂ‘U’]Uﬂmﬂ\‘lLLﬂNLL‘IJ"J%@@‘FJNﬂ’JWNLLmﬂWWG@HWQNuﬂ@’]ﬂﬁy dqudlenuazdlen LA

o o o

unnsinsaeneliie d1Atyn19atiangzAL .05

AdATY - N9tNUATREANIBUNTEEA ; srazaiuing ; Bl Tasnunanunay ; Wdelssindng

1445



MIENFINNANARTYIN TN 28 (RUUN 3) Muenew — FUNAN W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.3) September — December 2023 UNANNIRE

Abstract

The objectives of this research were to study and compare the efficiency of anaerobic filter tank system in
combined with floating plants at different hydraulic retention times in treatment of high organic wastewater. The
experiments were divided into 2 sets, i.e. the first set, the treatment of wastewater from the Fermented Rice Noodles
Factory with anaerobic filter tank system with water lettuce (a floating plant) and the second set, the treatment of
wastewater from the slaughterhouse with anaerobic filter tank system with water hyacinth (a floating plant). There
was design for continuous wastewater intake of 40 liters per day, using water retention periods 6, 12, 18, 21, 24 and
36 hours. Water samples were taken in and out of the system for analyzing of suspended solids, BOD and COD.
The statistics used to analyze the data were mean, standard deviation, and compared the difference in treatment
efficacy with F-test (One-way ANOVA) statistic at the .05 level. The study results on the efficiency of the anaerobic
filter system with floating plants at the water retention periods of 6, 12, 18, 21, 24 and 36 hours showed that both
sets of experiments were able to treat more suspended solids when the water retention period was longer. The
treatment efficiency in Fermented Rice Noodles Factories wastewater were 23.31, 16.87, 36.95, 26.04 and 49.14
%, respectively, and slaughterhouse wastewater were 23.99, 34.37%, 41.25, 44.75 and 50.12 %, respectively.
Efficiency of treated BOD and COD were found that at the water retention period of 12 hours, wastewater of
Fermented Rice Noodles Factories can be treated at a maximum of 23.60 % and 36.12%, and at the water retention
period 24 hours, the slaughterhouse wastewater can be treated at a maximum of 52.78% and 39.79 %. When
comparing the treatment efficiency of two trials, it was found that efficiency of suspended solids treatment was

significantly different, while BOD and COD were not statistically significant difference at .05 level.

Keywords : high organic wastewater treatment ; hydraulic retention times ;

fermented rice noodles factories wastewater, slaughterhouse wastewater
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(a) Wastewater from Fermented Rice Noodles Factory (b) Wastewater from slaughterhouse

Figure 1 Experimental wastewater
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Figure 2 Experimental floating plants

1448



NIANTINLNANARTYINT TN 28 (RULT 3) Muegnew - FuaAN WA, 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.3) September — December 2023 UNAINNIAEY

12

o o o = d’ A o EA dl o ' o oA 0’1 1
3. s2untInU RN 1T lun1INaAa 8N mmzuummmiimmﬁwmmummumwmmm ICHEHSINRP

naaasaaniilu 2 4o Hud ganimeaed 1 fussuudinsesfienniadauiutesenlunisininiideainlsaunan
PUNAY UaTAN1INAaeIR 2 HuszuudinsesBainiasandudednauganlunisintnindeainsesindgng A
Wanomindedinszuy 40 anssiadu WWezazinanfiuinii 6, 12, 18, 21, 24 uaz 36 dalue tduazlnaatnvsiaiiia
b4 ) o o 0” al =3 o 0"1 :/I J o o v 1 I~ 09/ 1 o 09/ Q’/
dingduinnndaanszazinaniuiniiainiuazlnaselddedenses3eaniallvefiaaesiiwariawnunia

o o - ° R T o o o o dos -
ANNANAL TAENLLLANAe9899 UULNTANNA A Figure 3 uazszuuininuudan M lunnmeaes A Figure 4

\ Water flow rate adjustment valve

Anaerobic filter tank 30 L

465 em

floating plant pond 30 L

LEEENTRNY

56 cm
|

87 cm

1
.J Effluent receiving tank
i

Wastewater tank 40 L

J2em

y —
wageg

ws Of

Figure 3 Model of anaerobic filter tank system in combined with floating plants (water lettuce and water hyacinth)

Experiment 1 :Anaerobic filter tank system in é Experiment 2 : Anaerobic filter tank system in combined with
combined with water lettuce in treating wastewater water hyacinthin treating wastewater from Slaughterhouse

from Fermented Rice Noodles Factory

Figure 4 Anaerobic filter tank system in combined with floating plants (water lettuce and water hyacinth)
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Figure 5 Efficiency of anaerobic filter tank system in combined with water lettuce in treating wastewater from

Fermented Rice Noodles Factory
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Table 2 Comparison of the efficiency of anaerobic filter tank system in combined with water lettuce in treating

wastewater from Fermented Rice Noodles Factory

Treatment efficiency (%)
Hydraulic retention times (hr.)

Suspended Solid BOD COD

6 23.31B 13.70 34.43

12 16.87 B 23.60 36.12

18 36.95 AB 19.68 28.94

24 26.04 B 11.53 29.20

36 49.14 A 11.56 26.83
p-value 0.0349* 0.0680 (ns) 0.4081 (ns)

ns: Not Statistically Significant

* significantly different at p < 0.05

2. NANIAN 22 UUAINTeN S0 1AFanrLEnaLTe1 TN 911U uR e n [2eindng

@ﬁﬂﬂﬂ?ﬁﬂﬁﬁﬂﬂiﬂ’]wﬁﬂ’ﬂ\iﬁ/’]L%J”WLL@&ﬁy’]@@ﬂ“ﬁﬂi‘?.iu‘i_lﬁ/\‘iﬂi“ﬂ\‘iigﬁ"ﬂ’m’]ﬂiﬁmﬁuﬁﬂmu‘ﬁ%"l‘ﬁli:ﬁﬂ&fm’]Lﬁ‘i_lﬁ/ﬂﬁ”ﬁ
6, 12, 18, 24 uay 36 dala wudn AledsALLEuNIA-Ang 10911 TTAN 6.90-7.67 Laziinean 7.14-7.38 1aduil
LIUARERLINLENTIFN 383 .33-476.67 TaAnusieAns uaviinenan 233.33-286.67 HaAniuseans TleAteining
AN 380-420 TiaAnFuseAns WaLiinean 180-300 HaANFuseAms LAYETaAINENTIAY 1,124.18-1,516.82 HaAn3usie
am7 uaztinean 705.88-929.66 AaANTuABART ANNATAL devindaganiArualsrninmnisindnaesuds
wnuaes TloAuaralealnelfsuudansadBannaui LI AT TszaTaa LN 6, 12, 18, 24 uas 36 Falua
Wi derAvannnnatininesuisuuaesfinay Wessavuafuininunuiu et @nsawnnstintinminm
Ya8ay 23.99+9.56, 34.37+14.20, 41.25+4.19, 44.75+5.65 WAz 50.12+4.80 ANuATAU @auisz@nsninnistinida

= = = al al o < 0’/ nI/ = a a o o dl I o v
tlanuazdlannszazioainiiuun 24 49lug Nﬂi‘z@‘ﬂﬁﬂ’]‘Wﬂﬁﬁ“Uﬁ‘UﬂﬂJ’]ﬂV]Q@WﬁﬂUﬁ"ﬁ]ﬂ@:ﬁ 52.78+20.97 uag

39.79+12.04 A4 Figure 6

1453



NIANTINLNANARTYINT TN 28 (RULT 3) Muegnew - FuaAN WA, 2566

= o
BURAPHA SCIENCE JOURNAL Volume 28 (No.3) September — December 2023 UNAINNIRE
3 influent 3 Effluent —®— Treatment Efficiency 3 influent =0 Effluent —®— Treatment Efficiency
500 T 60 =
—_ < e
= | < >
2 400 %5 g
- & 3 3
2] r 40 S = L
b= 2 =
g 300 + E g .LE
3 5 8 g
§ 200 1 g 2 £
@ 20 © ©
2 100 4 E -
@ 10
0+ ro
6 12 18 24 36 6 12 18 24 36
Hydraulic Retention Times (hr) Hydraulic Retention Times (hr)
1 influent C—1 Effluent —8— Treatment Efficiency O ss O BoD O cop
60
= 46.83 2 50.12 50-99
g 3 50 : s ]
2 -~ 41. 39.79
5 2 40 - 37.14 38.18
~ 3 g 34.36 32.80
> & S
& E o 20.45
£ = w 30 - 29 240
3 g 5 5
o £ E 20
g 8
= =
10 -
0 T T T T 1
6 12 18 24 36 6 12 18 24 36
Hydraulic Retention Times (hr) Hydraulic Retention Times (hr)

Figure 6 Efficiency of anaerobic filter tank system in combined with water hyacinth in treating wastewater from slaughterhouse
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Table 3 Comparison of the efficiency of anaerobic filter tank system in combined with water hyacinth in treating

wastewater from slaughterhouse

Treatment efficiency (%)
Hydraulic retention times (hr.)

Suspended Solid BOD COD
6 23.99C 20.95 37.14
12 34.36 BC 24.60 29.45
18 41.25 AB 46.82 32.80
24 44.75 AB 52.77 39.79
36 50.12 A 50.99 38.18

p-value 0.0302* 0.0685(ns) 0.8922 (ns)
ns: Not Statistically Significant * significantly different at p < 0.05
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Figure 7 Water lettuce after treated wastewater from Fermented Rice Noodles Factory at different hydraulic retention times
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