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Abstract

The purpose of this research was to
explore the appropriate proportion for the use of
compressed effective microorganisms and to study
wastewater treatment in the laboratory and the fields.
The physical parameters of water quality include
color, turbidity, conductivity, suspended solids,
and dissolved solids. The chemical parameters
of water quality include BOD, COD, DO, and pH.
The biological water characteristics include total
bacterial count. The study revealed that the appropri-
ate proportion of compressed effective microorgan-
isms were liquid effective microorganisms 750 ml,
water 750 ml, rice bran 1.25 kg, fine sand 0.75 kg
and starch 1 kg. Total bacterial count of compressed
effective microorganisms was 4.7x108 CFU/mg. The
results in the laboratory revealed that the removal
rates of BOD were 37.74 — 84.83%, and the removal
rates of COD were 19.16 —58.62%. The results from
the fields revealed that the BOD removal rates were
44.74 — 86.58, the COD removal rates were 14.63
— 75.59 %. Additionally, adding more compressed
effective microorganisms will increase dissolved
oxygen (DO) in the water. The statistical tests
showed that the wastewater treatment in the labora-
tory and in the fields by using compressed effective
microorganism differed significantly (p< 0.05). The
statistical test showed that the wastewater treatment
in the dry season and in the rainy season differed
significantly (p <0.05). The analysis showed that after
the treatment the total bacterial count increased in
all experiments.

Keywords : Compressed effective microorgan-
ism, Wastewater treatment, Water quality, Mean
percent reduction of water quality
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EC (mS/cm) 150.81+29.00 | 150.17+3.00 100.0+£32.00 | 60.0+6.00
Turbidity (NTU) | 82.92+14.55 | 34.11+2.54 | 58.86 | 66.76+4.96 | 28.41+0.73 57.44
TDS (mg/)) 712+3.00 514+9.00 27.81 | 685.3+47.00 | 337.9+159.00 | 50.69
TSS (mg/l) 579+0.00 273+0.00 52.85 346+0.00 185+0.00 46.53
Color (HU) 42.7+0.80 12+0.50 71.90 19.4+0.20 9.2+1.10 52.58
DO (mg/l) 1.1£0.10 2.7+0.10 0.1+0.10 4.9+0.30
BOD (mg/l) 15.2+0.40 8.4+1.40 44.74 14.5+2.90 7.9+0.80 45.52
COD (mg/l) 20.5+0.70 17.5+0.80 14.63 19.8+0.40 13.8+0.30 30.30

ﬂ'lSIUQEIUﬂSUUS ansmwemuna'[umsmumumaaiunaadgummsuoanﬂwu
’W"lﬂﬂq‘ﬁ/]G]Z\]’ﬂ\‘lsl,uﬁ’ﬂ\‘lﬂ{]'i_lﬁ]ﬂqﬁ‘LN'ﬂiﬁ@@uV}?ﬂﬂﬁ‘”ﬂV}ﬁﬂ'}WﬂﬁLLV]\?IMT‘]’WUWU@H’]L@EI

29921N4raHN A Tugaeg el wudn Juss@ninnlunisindnaanugu Brunnesudaazanoni
(TDS) Y3umuaeandeuaquans (TSS) dled (BOD) wax @lafm (COD) Andlusasas 12.17, 50.00,
87.26, 37.74 WAz 38.74 AANANAL LazdaeinlFunneendiauazans (DO) AN 5.4 1flu 6.3
Sadnfu/ans daunininiiatindalusmasin B wodn Hlsz@ninanlunisindnaanugu Usunns
yaauianzanaiin (TDS) Y3snauresndeunuuaas (TSS) Olad (BOD) was dlan (COD) Anwilu
¥neiay 23.88, 37.48, 82.98, 47.88 WA 19.16 ANANAY wazdaefini Buinieandiauazans (DO)
an 4.0 1611 5.6 TAANFW/ART UATIBLALEAIFIANIST 4
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m1SA 4 wamsdiAs1RANWau-raunIsnAasula:Us:ansnwnisirdadidelufoslfuAnissounauu

Iaadn A Sova:n1s inagdn B Sova:n1s

w1s10Ines Usudsy Usudsy

naunnaay KainAaad | AfUNIWUN | ndunmaay | Kadnmaay | Arunawdn
pH 7.24+0.04 6.83+0.01 6.95+0.01 7.57+0.03
EC (mS/cm) 10.06+10.60 | 20.17+0.02 20.01%1.53 | 30.33:0.01
Turbidity (NTU) 18.32+1.32 | 16.09+0.11 12.17 16.96x1.21 | 21.01=0.41 23.88
TDS (mg/l) 1,082+13 541+5.00 50.00 1,614+60 | 1,009+4.00 37.48
TSS (mg/l) 212+22.00 27+3.00 87.26 282:29.00 | 48+9.00 82.98
Color (HU) 18.5+0.30 8.5+0.30 54.05 20.2+0.30 | 8.2+0.20 59.41
DO (mg/l) 5.4+0.20 6.3+0.10 4.0£0.20 5.6+0.20
BOD (mg/l) 25.7+0.10 | 16.0+0.20 37.74 23.6+0.10 | 12.3x0.30 47.88
COD (mg/l) 33.3+0.80 | 20.4x0.40 38.74 28.7+0.40 | 23.2+0.3 19.16

ms'[uvaunsuds anSﬂ'lWOﬂlln\]IUﬂ"ISU"IUﬂU']Iaﬂ'[UIIHa\]U'\BO\]ﬂﬂ[JU

'ﬂ’?ﬂﬂ’]ﬁ‘i’lﬂﬂ‘ﬂ\ﬂ‘ﬁ@@umﬁ‘ﬂﬂi‘u@‘l’lﬁﬂﬂv\lﬂ@LLVI\?I‘HH’]‘J“LIWLIﬂu’]L'&iIGLLLLL“M@QuW A’]]'NE]@EJ‘LA
WL ﬁﬂiymmmw"lumimqmmmﬂgu ﬂ?mmm@ummmmm (TDS) Funauuadudanaauaat
(1SS) ilad (BOD) way @las (COD) Asiluiasay 80.02, 32.06, 77.92, 81.42 LAY 75.59 AN

AU WATTIEANLTINIIeBNTLALATAY (DO) AN 1.5 111 2.8 NAANFN/ART 491n1911TnunRe

Tupnaaun B wudn Huse@ninmluniaindnaningu Usnnnaesudazaiain (TDS) Uiunu
gaandanaquans (TSS) ilad (BOD) was @lef (COD) AniluFasay 91.80, 40.49, 76.07, 86.58
LAY 58.02 ANNANAL WazdledlTuNeandiauazate (DO) an 0.1 LHu 3.3 Naanfu/ans
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A1IsA 5 wan1siRs:RAINIWLMoU-KaINIsNAaouia:Us-ansniwnisttadidsluikasingounguu

haatn A Sowvan1s ihaudin B Sova:n1s
wISIdInaS i _ USuusy i _ USuusu
nounmaay | Kaunmaay Arunwih nounmasy | Kaunpasy Arunwih
pH 7.63+0.05 7.34+0.01 7.63+0.02 7.49+0.02
EC (mS/cm) 140.83+5.30 408+6.51 140.63+4.10 | 60.29+6.51

Turbidity (NTU) 16.07+0.62 | 10.09+0.65 80.02 15.60+0.56 2.67+0.09 91.80

TDS (mg/l) 315+1.50 214+6.00 32.06 573.7+3.20 342+5.00 40.49
TSS (mg/l) 231+0.00 51+4.00 77.92 723+0.00 173+3.00 76.07
Color (HU) 46.6+0.20 5.0+0.20 89.27 25.3+0.20 6.2+0.20 75.49
DO (mg/l) 1.5+0.10 2.8+0.10 0.1+0.10 3.3+0.20

BOD (mg/l) 25.3+0.20 4.7+0.30 81.42 14.9+2.90 2.0+0.10 86.58
COD (mg/l) 25.4+0.60 6.2+0.40 75.59 21.2+0.30 8.9+0.30 58.02
asUwamsnnm

1) dndaudimuns m‘u@wmm@mmumﬂﬂ? ANBANNEALTY AINNTTILATIE m@umﬂ
s AMBANEALY T FNULAT ReReMNAS LY 4.7x10° CFU/mg Lmvaaumﬂﬂ@mwﬁmwwmm
WU BsnnuuuAT Benauaadénuan 9.6 x10° CFU/MI gl ddnaduwridlssAvsnmailndnuvieiauo
qAwANNdwAuRTTinh

2) ma?ﬂﬁﬁm’iﬁL&'ﬂ‘imﬂ%ﬁgaum?ﬁﬂizamﬁmwﬁmLLmemeWm@mluﬁ’mﬂﬁﬁﬁm@ w1/
sz@nsnmlunisnndnilen (BOD) Asdlusesay 37.74 — 84.83 n19nn4adias (COD) Andluiasay
19.16 — 58.62 uartaefnLFunoeenTiauazant (DO)

3) m?ﬁﬁﬁm{iﬁL%ﬂ‘ﬂmﬁ“l%@gaum?ﬁﬂixamﬁmwﬁmLwi\‘i Tpsnnmaaasluiuiiunasin wudn o
1sz@nsnnlunisindnilen (BOD) Amiludasiay 44.74 — 86.58 n13nndmdian (COD) Anllu Saaas
14.63 — 75.59 uartae N Funoeendiauazant (DO) AT

4) mﬁ?ﬂﬁﬁm{iqLﬁﬂimﬂ%@ﬁuﬁfﬁﬂ?”%m’ﬁmwﬁmLwiﬂuﬁmﬂﬁﬂﬁmiLL@ﬂumeﬁﬁLLMﬂm'Nﬁu
aenalitladnAty (p<0.05) mumaﬁwmmiuwumﬂwmmqqmu,mLL@‘vmqquuuﬂivmﬁmwLmemu
(p< 0.05) mmme]vmmmﬂmuumwmmmmimmmuﬂ?mmuumnLaﬂmummmuwnmmmm

anUsiswanIsnnaoy

o a A a a a % a A e = a o , ) N
nistiqaunsdlsrAnanmaiiniiniwdsgliduqdunsdlsr@nsnindnunis unisgosiiu
ANUIULBIAUNTE LHasANdIuNANT89qAuYTdscANEndauvisiulaTudnsudanazinaziden
nﬂl Y o a = a a o = s a nﬂld ° o
Parnnsnduemisliiuadunsdluglaesanstunsd wasiioulaivataatiandunumddnylunis
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finUfisenisdaniivategtuuy (Ehrlich, 2002) mﬁmm:ﬁ@ﬁuﬁffﬁmmLﬂuﬁaﬂa%ﬁfh
nsldaaunsdisc@nsnindnuna ﬁm@w"ﬂﬁaﬁuﬁﬂ“ﬁmmﬂmﬂﬁmﬁ'mmn'ﬁu Sennaifinduan
1099Aur3T wnflanmuandenfivanzanasinldaduriainisfinsmawdunigadldlunandu
15 uazannsndataansansawidlurindeld feannansfnsasnulddnidennaaduumaain
aviilsr@nsnmlunisindnilen (BOD) Aslludesay 44.74 — 86.58 n13n14md Las (COD) Aty
Fagaz 14.63 — 75.59 LArN1IN19ALTNNLR9w T AKAas (TSS) AnLlufesay 46.53 — 77.92
%mmmﬁmm@mmwm Khongsak, Chandam & Kingkaeo (1996) a% Sirirote, Sawanon &
Wangkubkiat (1995) finudn SusvAnsnnluntsindnaauianaiuans (TSS) edafatas 72.76
A0AARRITLINNIANHIT04 Gede (2009) Fanuidnilss@n3nnindnadles (COD) ladsfatas 53.66
4aAAREINLNNIANETI189 Okuda & Higa (2009) ) A7Ala (DO) umL@@m@ﬂmmiﬂiuﬂsamum
msmivxlﬁwmmumLﬂ@ﬂuu,ﬂmLummﬂmu@muﬁ@wmm i1 AR e 8N 971
ﬂuwmmmg‘lum qmmmmuﬂummummsmqmm mummm?mﬂa‘vqumumum (Sirising,
1982) nsnaaedbuiestiRn saiunsanuauaniazld nmeaasluituitungainldanunsanis
mummmwLLQmﬁam‘iﬂﬁmmiwmm‘luﬁu'ﬁliﬁmmeﬁmﬁumiwmeﬂuﬁmﬂﬁﬁﬁmi daunng
mummm&imﬂiﬂmaumﬂ EM @mm\mmmlwmqqml,mLmaﬁqqqm]u ﬂmmwmuﬂimwﬁmw
wanseiu g mmmwuﬂumdqmrzlummmmwmmmﬁqmLLm Lﬂummmﬂumaqmrzluu‘]_l'%mmm
Iummamqmmﬂm mluﬂmmwuuﬂumqqmumqumLLm (Pollution Control Department,
2012) muﬂmwmam@mimmmuimmmumwﬁmwmmmm‘um A8 ANNFRU AANNLEY
wig Aanudlungm-ang (pH) 9@ AT WAL (Kunsuwan, 2012)

voldualnu:

) n19ldq
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a o o

nsasLAuineIqaunTe mummﬂumnmaum%mmnmﬂu‘mu@gﬂmmmmmumwmﬂ
dl b2 ] dJ z o v dd‘ﬂ‘%

uianIsnlidg saladune aannimasesianisntinlllseensdldls lunstinddeya

AMAINLENNaUN1INAAY UFNauaniunuuasilaunneg deyainaaiulss@ninines

fAifiinganusesiy

2) netinqaunsdlsraninandauvis Il sz TamisaAnfistadadesing < Fifluasie
n1smAaes iy fanmnu ANFau AN unTARNe Uinnaeandiau 1a4 annsaunld1d A Al
?W‘uum‘ummmwmmmmummmq 5109 7 T ynluunaatintuiiFunneandiautien aas

ImiqwﬂULﬂi’ﬂﬂL[ﬂll‘ﬂﬁﬂ’]ﬂLW@IM’?@HVI?EW’N’]uiﬂmﬂﬁJu

3) N1IAATIEININAIUTININ ATLENUTEINNIBIRAUNTE 111 1TR90 WLATIEY Bas

Inslada ausne mﬂlmmzﬁqﬁﬁ&uﬁfﬁﬂmmﬁuw‘?‘ﬂ’ﬂa‘zLﬂwlmﬂixt.ﬂwwﬁqmﬂw%ﬁ@ﬂLﬁuvl,ﬂ
fmfamm@m@mimmm”lm i TstadadunumdndgylunisaquaniBununuanGelidlTunm
fmunzan dougusrafunuinlunisdaasziiaafinBuiueendiay

4) ma‘wmmmsmqumuammeﬁﬂumﬂuﬂ?mmmw WananNNIMmAaedlTe Ly
TEUINNBULATVAINITNAAD
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