o o

NI IEnaasuazinalulal unIne1dguavenl U9 21 atuil 2 wouanau-danay 2562

Uszansninvasdiduuaannvezdunidlunisundaundeludwinguasiusi
Efficiency of Organic Waste Effective Microorganisms (EM) Ball For Wastewater

Treatment in Ubon Ratchathani province

Ul Auiivsms' waz wansnsal nduan?
Pawena Limpiteeprakan!” and Phattraporn Phothilaek?

! 9197156, INNFEUNNEANANTUALNITANSITUGY WAINNFRUATITET 2.9UaT1v51H 34190
! professor, College of Medicine and Public Health Ubon Ratchathani University, Ubon Ratchathani province 34190
2 ffrimmsAanandey, U3t wumivesa legdudnia lwaleny ngammamiuas 10230
2 Environmental scholar, Natural Solution CO.,LTD. Buengkum area, Bangkok 10230

*E-mail: pawena.l@ubu.ac.th

Received: Jan 30, 2019
Revised: May 08, 2019
Accepted: Jun 03, 2019

UNAnED

msiteadsiifunisinussamsamlunisdrdaiideres EM Ball (EMB) findnaintagiuiiuandieiu Tneuus
gan1amaaeseanifu 2 gamudiegsinds Tiun dudeainvethdatnds vousnvesszuutidatidsumiing 8
guasvsndl uazihidsvhndsluamzdwiluwsmaniadieniutisy ludafoungedniou we. 2560 tudsusas
Uszianazuiadugnas 6 da loun ds71 1 laiAu EMB (Fsmugu) &9l 2 1fi EMB gnsund (linauverduve) d5il 3 4 5
LAy 6 1y EMB granasiawevng Lavin iewiudenuals way fnauwn audidu Snsdumsnauogi 10 Alandy s
NNgasUNA %@azﬁqmﬁLﬂiwﬁ@mmwﬁwdauﬂﬂﬁﬂ uazflszezina 3, 7 way 14 Fu mevdansidu EMB @mmwfﬁﬁﬂm
Lun aungll (Temperature) A1 dunsa-A14 (pH) oaudauyiuass (Suspended Solids: SS) sondiauitazaieiin
(Dissolved Oxygen: DO) U1a# (BOD) waz @lod (COD) 9 nuan153dunwuan Uszdnsainlunisvrdna COD way BOD i
wildudtuluindediaeaunds Ingludndsainnisviauds EMB gnsund v1tn Cop 1#Afign Ay 70.8% gmanan
wWasnualdiuazgmananinauya Y1da BOD IddTige Andudos 80.0 wiriu luthidsaintetitminds wuih EMB gus
wasdennalil Y1 COD 16Aian Andy 76.29% grsnanddonnalsivazgmananiinauya Yide BOD lédiian fie 80.7%
Wity wesdlowSeuifleutunsthindidededunidmusssurilufauaudlifnisfu EMB wui n1siin EMB 8
UszAnsninlunisthdadidennninisusesliydunisiidain deewmusssumnd dwsunisAnwiadadelumsinw
dndfiomngadlugas EMB Adudonualiuazinauen vielivsaosiindnaudu foghdndiunivlafiasyinlifing
TripldissAvEnmanniian wasnwussdvinmlunsidaideves EMB luszezem

v
o o

o °o w o a a & a a6 Al a A a
ATEIALY: FTUVUIUAUGY DLadUDR VYTDUNTY Tlod dlof

Abstract

This study investigated the wastewater treatment efficiency of EM Ball (EMB) on different raw materials.
The experiment was divided into two sets which were wastewater from the first pond of the wastewater treatment
system at Ubon Ratchathani University and sewage flooding from a village in Warinchamrap Municipality during
November 2017. Each wastewater sample was divided into 6 buckets. The first bucket had no EMB. The second
bucket contained regular EMB (no organic waste added). The 3" 4™ 5™ and 6™ bucket contained EMB mixed with
food waste including vegetable scraps, fruit peel and water hyacinth. The mixing ratio was to add 10 kg of waste
topped up from the regular formula. Water qualities were analyzed before treatment and at days 3, 7 and 14 after
the addition of EMB. The parameters studied included Temperature, pH, Suspended Solids (SS), Dissolved Oxygen
(DO), Biochemical Oxygen Demand (BOD) and Chemical Oxygen Demand (COD). The results showed that COD and
BOD efficacy improved in both wastewater samples. For the sewage flooding the best COD treatment was regular
formula EMB (70.8%). Both of the fruit peel and water hyacinth EMB had the best BOD treatment at 80.0%. For
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influent from the treatment ponds, it was found that fruit peel EMB was the best COD treatment (76.2%) and the

best BOD treatment was fruit peel and water hyacinth EBM at 80.7%. In comparison with the natural microbial

wastewater treatment in non-EMB control tanks, EMB is more effective in treating wastewater than allowing natural

treatment process. Further study should be focused on the best proportion of fruit peel and water hyacinth EMB

formulation and whether to use both types of mixing to observe what proportion of the treatment is most effective

for the efficiency of EMB over a long period.
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Figure 2 Experimental bucket

Table 1 Parameter and method of interested

Parameter Method*
Temperature Thermometer
pH pH meter

Gravimetric Method
Azide Modification

Suspended Solids (SS)
Dissolved Oxygen (DO)

method
Biochemical Oxygen Azide Modification
Demand (BOD) method

Chemical Oxygen Close reflux method

Demand (COD)
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* APHA, 2017 Standard Methods for the Examination
of Water and Wastewater [9]
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Table 2 Characteristic of wastewater before and after treatment with EMB

Parameter Wastewater from the first pond Wastewater from sewage flooding
Before After Before After
Temperature (°C) 27.5+0.07 25.3+0.14 26.6+0.07 25.8+0.07
pH 7.4+0.00 6.4+0.00 7.2+0.14 8.7+0.07
Suspended Solid (mg/L) 144+4.95 160+28.28 146+8.49 120+28.28
DO (mg/L) 7.2+0.21 8.3+0.14 8.3+0.21 8.6+0.07
BOD (mg/L) 342+23.33 96+25.46 390+42.43 126+25.46
COD (mg/L) 672+90.50 224+45.25 768+11.13 224+45.25
3.2 prudnunzvasindeviemsldfumatiingas EMB
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Figure 3 (a)
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Figure 3 DO BOD and COD of sewage flooding from a village after treated with EMB
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Figure 4 DO BOD and COD of wastewater from the treatment system after treated with EMB

210 Figure 4 nan1seaetdeantatita wuin
1 DO Tunnyavesnisnaassiiivdsunlaadniiieon
wirthu Taefidnoglutng 7.2 - 10.3 me/L Taognanasiay
o1mnstdaldffigaite e DO WnTUTY 8.6 mg/L
(Figure 4 (a)) UszAviBnmnnstda BOD fidfian Ao gos

142

Waenualiuazinauyan Tnefuduna BOD Buduwiiiu
342 mg/L L@anLe s 66 me/L (Figure 4 (b)) A1 COD
Mendannisrdn wuingesinauudensalsvinlda
ﬁqﬂ fodiUsuna COD widatiies 160 me/L (Figure 4 (a))



o o

NI IEnaasuazinalulal unIne1deguavenl U9 21 atuil 2 wouaneu-danay 2562

3.3 Usznsamlunsirimindeves EMB
dlothaszansnwnisthdadae EMB Tududean
msviads sSeuifisuiulunsasgasiiuansieiu Téun
grsUNA gasHAILAYEIMNT gnINaAuin gasaUden
walll wargnsnaudnauyI a Jufl 14 ¥89n13MAADY
wuszavnmmstiiindr COD Aftanduiutviauds

Ao N15lalliin EMB uazgnsund wazdwiuthainyetida
A gasnauUfenuald dwmfuuszansamnisurdaen
BOD Afignduiuthwiands wagthainvetiin fe gns
wanUFonualsl uavgnsnaudnauyan weg Fauansly
Table 3

Table 3 Efficiency of wastewater treatment by EMB in each formula

Efficiency of wastewater treatment by EMB (%)

EMB formula DO coD BOD
Sewage Wastewater Sewage Wastewater Sewage Wastewater
Flooding Flooding Flooding
Control 3.5 13.3 70.8 66.6 67.7 719
Normal 2.4 7.7 70.8 71.5 69.2 66.7
Food waste -1.2 16.3 64.6 71.4 63.1 579
Vegetables -2.5 12.2 62.5 66.6 55.4 7.2
Fruit peels -2.5 11.1 68.7 76.2 80.0 80.7
Water Hyacinth -1.2 5.3 54.2 57.1 80.0 80.7
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Uszansamlunisvidadndsuinniinisudesl
QaurEdviintndemusssurAfisndntes enades
wnanMsiY EMB asludmeasslutaausnidunisiia

a a6t U 1 ?)I a o 24 %)’ a a a a6
a199un3glusieg iy inliundusunudunidans
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Winanndrdandinisaivaudalidfinisidia EMB agslsh

1
° = v

aruavifulddinisvrdadndedae EMB du i
Usransannlunisdrdaindeldauazdualiuludes
Y9019t t5zuzarluiivnfednisanasves
Amsfiweslundaznslimeslausunamnuazsanga
nimsUdesliiiinistndalagaunidamsssuvid
donARIAUN1IANYIY Seng, Dokkratoom wag Pijamn
[15] finudn EMB awnsntietaindn COD uagen BOD
Tanaslanielu 2 dUan

waInn1s3deluafel wudh EMB lugnsnauden
walyl u,axqmmamﬁnmu%awﬁuﬁﬂixaw%ﬂwwmmzﬁ’ums
illFvavadndennniignsdu fadunisiives
SursdnduuilduseloniléBnmanils Semsiinisduad
1il4 EMB gostl Tunsthdnthanssuuiidngnde 1
nsl4lunns pre-treatment lumsuAlawaznisirdma
deld nefnwiadislumsfnudndauiimnsalugns
EMB Tiludonnaliiuarinauein vieldaesuini
nauiy iegindadiuinlafiozyilifinsadaled
UsgAvBammaniian uazfnwiuszansaimlunisinde
Yidevos EMB luszozen

5. finAnssuusznna
HifeveveuqauiiinidifioaufuAn1soundl
Aawandeu Inerdounngmansuarnisais1suge
wAnedeguasvsil Alvianueynssaauiuas
iwdosilomsvhnsnsadianesiganimiilunsiidely
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