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a
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Abstract

At present, swine farming has been expanded continuously in responding to increasing
demands of both domestically and internationally. Swine farming creates piggery wastewater that is
highly polluted, with high organic loading and foul odors causing distress to the community. Most of
the wastewater treatment systems used in Thailand are biological treatment systems that occupy a
large area of construction and some systems may also cause a disturbing odor. As such, the
characterization of piggery wastewater often occurs in batches. So, this research used a sequencing
batch reactor (SBR) treatment system that requires less space for construction and uses less energy
for the treatment processes. The research aimed at (1) comparing between the conventional SBR
system (non-media) and moving-bed sequencing batch biofilm reactor (MSBBR) treatment system
using the inner tube of heavy trucks (10 wheels truck) tires as the moving-beds for forming biofilm;
and (2) studying the appropriate water retention time (HRT) using a variety of 1.5, 3, and 5 days for
treating the wastewater. Biochemical Oxygen Demand (BOD), Chemical Oxygen Demand (COD), Total
Kjeldahl Nitrogen (TKN), and Suspended Solids (SS) were analyzed. Research results showed that
performance resulted from the MSBBR system was much better than that of the conventional system
with the percentages of reduction of BOD, COD, TKN, and SS being 66.7, 86.8, 81.2, and 69.2,
respectively. The appropriated HRT was 5 days resulted in the treated effluent concentrations of

COD, TKN, SS and pH passing the standard criteria for piggery wastewater control from swine farms.
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Aarnuiensauniyusulngifedld (Pollution Control Department, 2003) Wisudesansgnandufanis

a & v '

fLfudunsesoguamussiannsUsznavianmsiiieafudnfidewmuussnansevssasisagy $os
ﬁmmiﬁlﬂuﬁumwﬁaqﬁumw N.A. 2558 (Faculty of Public Health, Mahidol University, 2018) drudeann
vhiuansdulngifnnnaenuaglsudou 1wy thiawiharuazeineenans kfilddadreiaans ¥iainssuy
da thansessnisthidenudsdaanzanlsadou Tnsmanuanusnlusutled Tnedseglurag 1,500-
3,000 1n./a A@lef 4,000-7,000 un./a Alulpsiaulusuiaidu 400-800 un./a Arleaveanavin 8-17
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Department, 2003)
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Jagdulinanguuu 1wu szuUUeRs (oxidation pond) WiaUausuaties (waste stabilization pond) S¥UU
vaminuuulienie (anaerobic digester pond) 5IuE95¥UURARLAGTINN LU UASB (Faculty of Public
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o
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Yommee (2006) fivifnindedunseilasldssuu SBR wuusssuaiildqaunisuuuiriuaseiiiss
9819LA87 LUIBUTIBUAUTZUU SBR LUU moving-bed sequencing batch biofilm reactor (MSBBR) il
QAurIduuULIuARE TN AUNIS LU T mAiTsnaradutuduensluressausiyn wanisnw
WUI15¥UU SBR wuusssuaduszansanlunisunUndled dled uaziividuiosas 96.1 97.2 uay 96.5
iy druszuutiintndonuy MSBBR fusyandamlunisiidadled Tled uasfiadudosay 97.5
97.9 uay 97.6 MUAIWU wenNIueITEauY nuTsrasainiuih (HRT) Sradeusyavsniwly ms
UrintAsvessyu SBR #ae
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a |
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m‘u@umiizmaﬁwﬁqmmméqﬁwLﬁﬂuaﬁwﬂizmwmﬂgmqﬂi (Pollution Control Department, 2003)
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Fetfunnuansfesinnisvendsuazindsainsugnsogramungay (Pollution Control Department,
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mndresifugnsldlévhauazeinaenieudneiiu onafi1dledlunidegsds 7,000-10,000 un /a
dumeheuazeinnenlnefiuneyagnseendeuazanddlefludidelrvdeliiu 1,000 un/a 1#
nsszvisthitsanifugnatudesiitnindelildnuamaudsenansgnsaminensossuefuag
Aawanden Fes AvumnasgIuAUANNIsEBTaTnWRs L EnuaRivUsTLANNSIAEIaNS WA, 2508
Tapthiisanvfugnsvuialng Glndnmiteuadns (ula. ude Livestock Unit) 11007 600 ula.
Wiguwindwauansuinnd 5,000 #) deslia1dled < 60 un/a dled < 300 un/a lulasiauluguiiaduy
< 120 UN./8 ULAYANTIIUADY < 150 4n/a damwisuansvuInas (ndnnisuadand 60-600 ua.
Wieuwiduaugnsnanndn 500-5,000 #2) wazvunedn (vinuheuadaddau 6 feliosnd 60 uua.
Wisuwhduaugnssaust 50 fetfesndt 500 ) Fesdiardled < 100 un/a Fledt < 400 un/a lulasiauly

SUMLALBY < 200 UN./a WAZAISHYIUADE < 200 un./a (Pollution Control Department, 2003) AU

Y

£ o
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uwidsindanfuans seuuthdmiidsdningiidivesfanstenldifussuuilénssuiuniamisdann
{Jﬁ]ﬁ;ﬁuﬁmmmwuﬁﬁaﬂ% 11U S¥UUUeRs (oxidation pond) vidaUaUSuERYS (waste stabilization pond)
syuuvaminiuuliennia (anaerobic digester pond) $aUT95EUURAALAATININ 19U Upflow anaerobic
sludge blanket (UASB) (Faculty of Public Health, Mahidol University, 2018) k#3£UU#A149) wiEniigeans
fufinoainen warenaiRanausunmugueusoutild

S¥UU sequencing batch reactor (SBR) {uszuunznoudasadefiidnvaians fe ffmnazneu
wazfaufnernaduduienty vmthfinneznousasivenmalusdazdisian Seuneulunstidaves
ssuudsvneudaetumeuntstouided (i) mstidakasnsine1nea (react and aerate) nMsanaznay
(settle) mﬁwwﬁ;’lﬁmumiﬂwﬁmLLazmﬂauﬁ'guLﬁuaaﬂmﬂé’aﬂﬁﬁ%m (draw) (Sombatsomphob, 2008)

fatuszuy SBR FuduszuuiuntndsNauisoaniuniunisnoasisayldndsnuluniseduseuuvive

[
o =

Uduioy InaA1enluy (design parameters) ¥9352UU SBR Nid1AgyA A1 F/M ratio szaziiainisiiva

(139 LANDINIA) MLSS wavseeznaniuinud (HRT) (US.EPA, 1999) syuu SBR aunsav1vmviannuanysn

D

a a ¢ A

Tugudled #lod siutas1nemisian wazszuy SBR ldfinalsieldesqduniduuuiidudinin (biofilm)

Y a

eiUsEANTAINAIsUITRUELaININTEUUTITRAUNTIRUULUINARLLNEIDE1 AT LU 91UVBY
Sirianuntapiboon and Yommee (2006) UndnundedunsignnieuTunnuussnnaisdunidgs 800 un./a
Ingldseuu SBR WUUsIIUATLYTRauUNIdLuuwYIuaosLieI0813feq WagseUU SBR kUU moving-bed

a

sequencing batch biofilm reactor (MSBBR) Al#qaun3duuuuviuasesmfivgduniduuuiidudnndly
fnanafuiudiuenslusoussnaude nan1sfnwinuisyuu SBR sssumildsyansnwlumstindled
Tlof uarlulpsiuluguiieidu fovas 96.1 97.2 uay 96.5 muadu isufusz LT AL FoLUU MSBBR
Faslszansamlunisindndled Tlef warlulasioulusuiiedu Yesas 97.5 97.9 uay 97.6 anudd
9109 Helness and @degaard (1999) Y1dnundedauaseiuuy sequencing batch moving bed biofitm
reactor (SBMBBR) Iagldfiaufjisenusuins 10 dns ussysinatanatafin KMT liqdun3ddainisandu
$ouaz 53 09UsURI0 1999TndnsveIszu 4-6 3u. nan1sAnwINUIIEANsaUIdaveawnlatsTosas

98 wenaNiuINIIEUY SBR ev U devsuans wu muideves Sombatsompop et al. (2011)
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T452uu SBR 38191 movine-bed sequencing batch reactor 4w as1i1uiia poly vinyl chloride 1T

a 6 =%

Aananalrydunsddainizlunisundaidideannisugns da1n1seussn 1.18-2.36 nn.gled/au.u.-iu

a
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4
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au130AruANUIIIuAUnIdlussuulaRTuale (Pastorelli et al. 1999; @degaard, Rusten and Badin,
1993)
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s2UU SBR fildvhannaratangunsanszuen usuaudnans 18 wuRiung g¢ 40 wuRums Smsfadeans
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aeUnsen

v
A a

WToaun3danszuungnowse (AS) vedlseuiuugnmnimiiuseilia 3 Smiauunys naunaass

q Ll
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1heen 1,500 fiaddnsretu nismeaaddigdng 24 Halusreseu ulsdunsusenifunszuiuninfuinide
W/een 1 49lug Wneinia 19 42lus anazneu 3 9alus warszoziinszuu 1 92l yatudinaassay
ArvAuAduduveInznougdun3dlugy MLSS Tugaa 2,000-2,500 un./a waziinnsusuaiaudu
nsa-Ans (pH) Teglutas 6.5-8.0 Tneldlufoulonsonles (E% UNIVAR anuuiqnidosas 97) was
nandania (BVe Qrec muuIgvddosas 98) mafuseogaiudinstindioineiszansamaniu
fhegranuuTuiuiu dudiunismeassionmn 30 Yu dnfudeinavessyAnsnwiaan 15 ade
lunslaszivszdniamuessyuuintn vlaednszidled led lulasuluguiindu was
voaudurtuassvonideiaudniuszuu (nfluent) upstfivdafussuuasuseuiginsuda (Effluent)
lngiasentlefisie Azide Modification Method 3iAs1e3iglafaig s3nanduuuln/n1slawmsmn (Closed
Reflux, Titrimetric Method) Jwasziilulmsiauluguiiadudig Kieldahl Method uazdwszsivesudauyiuasy
$1e Gravimetric Method Tagnsesfognsenszanunsedlonfudninluouil 103-105 ssrmiwaidea
defnwAsuszoznan 30 Yuuda fAnwdnnsiesgidnuusiuinfidadanmitanuusnans
Tngisnanslueuurieiiguugdl 80 esrwaifsaauiiogiauisas udnihluimsesidiondesganssal
SidnAsouLUUdDINTIN (SEM; 8% Hitachi Ju SU8230) fdauene 1000 5000 wag 10000 i1 figudunlu
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18 Wwufwns
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NaN1578
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A a o v 1
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Tulmsiauluguiedulurag 140-320 un./a wazveaudauvauass Tugia 210-560 un./a 1lonszuIunns
trdaldazernanlunistnifutunndratufio 1.5 3 uay 5 Fu wudisgAnsainnsthdandled 4lod
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