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Abstract

The purpose of this research was to explore the effectiveness of Compressed Effective
Microorganisms (EM) produced by mixing different raw materials, specifically water hyacinth and pineapple
peel, in treating wastewater. The experiment was conducted under non-oxygenated conditions, and the EM
Compressed was dried using three methods: baking, sun-drying, and wind-drying. Parameters analyzed

included Total Suspended Solids (TSS), Dissolved Oxygen (DO), Biochemical Oxygen Demand (BOD), Total
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Dissolved Solids (TDS), and pH. The results revealed that the pineapple peel formulation of compressed
EM, in baked form, achieved a reduction of TSS by 99.63%. The water hyacinth mixed formulation of
compressed EM, in all forms, effectively increased DO levels from 15.53 mg/l to 28.73 mg/L. BOD removal
was most effective with the pineapple peel formulation, both in baked and wind-dried forms, at 100%. The
water hyacinth mixed formulation, in wind-dried form, was the most successful in reducing TDS by 84.749%.
Moreover, both formulations, regardless of the drying method, effectively adjusted pH levels within
standard limits. Hence, selecting the pineapple peel formulation for wastewater treatment is recommended

due to its superior performance across various parameters.

Keywords: Compressed Effective Microorganisms, Water Hyacinth Mix Formula, Pineapple Peel Recipe,

Wastewater treatment
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imeliunyduniduazinuinuliuumniu sgdrelunisanusunamgneu anndumduasld (Park et al, 2016;
Zakaria et al.,, 2010; Pimpuang, 2016)
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Figure 1. Compressed Effective Microorganisms (EM) with water hyacinth mixed formulation and
pineapple peel mixed formulation. The Compressed EM was dried using

three methods: 1. Baking, 2. Sun-drying, and 3. Wind-drying.
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Figure 2. (A) Experiment conducted under non-oxygenated conditions. (B) Infusion of Compressed
Effective Microorganisms with water hyacinth mixed formulation. (C) Infusion of Compressed Effective

Microorganisms with pineapple peel mixed formulation.
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3. NAN1599Y

3.1 msld EM Sawis grskauinauINLUUaY wuumnuankazkuunnay Tunnstintnide

mnmavasestuesufiRniadeld EM Sauvs granaudnauan wuvevlumsthdaiidsangaiiu
fograuinaiuassin UszAnsamlunistatn TSS, BOD waz TS Andusosaz 8.01, 66.70 uay 83.53
PUEIU WAy DO Liduan 1553 1 28.73 me/L TwaBunuans & Table 1

mnmavasesiuresufoRnmadeld M Sauns granaudnaurnn wuevlunsthdaiidsangaiiu
éﬁashaﬁw%Laszmaﬁaﬁﬂa'aaﬁmﬁaaaajaisﬁw nuIUsEansnnlunistada TSS, BOD way TDS Asdusouas

78.97, 80.86 uaz 83.97 MUAIW uay DO Wudwan 17.17 Ju 28.73 mg/L $18az18uALAAIAY Table 1

Table 1. Results of water quality analysis before and after the experiment using the baked-type water

hyacinth mixed formula of compressed effective microorganisms (EM) for wastewater treatment

Pondside Area Wastewater Outfall Area
Parameters

Before After Before After
TSS (me/L) 3.62+0.04 3.33+£3.34 17.78+8.39 3.74+0.16
DO (mg/L) 15.53+2.46 28.73+0.2 17.17+£3.00 28.73+0.11
BOD (mg/L) 8.80+8.19 2.93+1.80 11.13+5.13 2.13+2.20
TDS (mg/L) 198.00+23.81 32.60+0.00 197.08+4.10 31.70+0.00
EC (us/cm) 198.00+23.81 65.70+0.00 197.80+4.10 63.00+0.00
pH 6.49+0.00 3.62+0.04 6.33+0.00 3.74+0.16
Temp (°C) 29.90+0.00 28.73+0.20 27.60+0.00 0.05+0.11

MnnnaesluriesufoAnsidlold EM Sauvisgnsnaninauyn LL‘U‘umﬂLL@@Tuﬂwsﬁﬂﬂ’mﬁﬂLa’amﬂ@mﬁu
FeEanUsnaBIaTYIN NuUinUseansanwlunstiia TSS, BOD waz TDS Asllusasay 65.13, 0.27 way 2.64
AUENHU WAz DO WiinTwan 15.53 1y 28.73 mg/L 518azl8UALARIAT Table 2

MnmnaedluriesufoAnsidleld EM Sauvisgnsnaninauy LL‘U‘umﬂLL@@Tuﬂwsﬁﬂﬂ’mﬁﬂLa’amﬂ@mﬁu
G'haEhmf’m'%L’Jz:meaﬁaﬁﬂdaaﬁ%%méaixﬁw wuduszansanlunisunda TSS, BOD wag TDS Anduieuas

79.25, 99.45 wag 84.46 MUANU wag DO Widuann 17.17 1Ju 28.9 mg/L S18azldunuansid Table 2
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Table 2. Results of water quality analysis before and after the experiment using the sun-drying-type water

hyacinth mixed formula of compressed effective microorganisms (EM) for wastewater treatment

Pondside Area Wastewater Outfall Area
Parameters
Before After Before After
TSS (mg/L) 3.67+0.07 3.33+3.34 17.78+8.39 3.69+0.10
DO (mg/L) 15.53+2.46 28.73+0.05 17.17+3.00 28.9+0.3
BOD (mg/L) 11.4+6.24 2.93+1.80 385.1+536.64 2.13+2.20
TDS (me/L) 200.9+13.17 32.60+0.00 204+4.35 31.70+0.00
EC (us/cm) 65.70+0.00 200.9+13.17 63.00+0.00 204+4.35
pH 6.49+0.00 3.67+0.07 6.33+0.00 3.69+0.10
Temp (°C) 29.90+0.00 28.73+0.05 27.60+0.00 28.9+0.30

mnmanaaestuiesfinadeld m 5®Lmaqmmauﬁ’ﬂmumwLmeﬂaﬂumsﬂwﬁmﬁwL?ﬂamﬂamﬁu
fhogainuinasuas nuissansamlunistata TSS, BOD uax TDS Aniludesas 10.00, 68.49 uay 84.59
PUEIFU WAy DO Lnduan 15,53 1 28.73 me/L TeawBunuansis Table 3

nmaneaedluorjoiniadeld M Sauvsgnanauinauen wuumnaslunistimindeaingaio
sﬁ"zasmﬁw%mmﬂmwiaﬁﬂa'aaﬁwLﬁaaaq'aiwfw wuIUseansanlunisinde TSS, BOD way TDS Antdusesay

78.85, 55.25 uay 84.74 muaSU way DO iuuan 17.17 \Ju 28.67 mg/L S18azldunuansfs Table 3

Table 3. Results of water quality analysis before and after the experiment using the wind-drying-type

water hyacinth mixed formula of compressed effective microorganisms (EM) for wastewater

treatment
Pondside Area Wastewater Outfall Area
Parameters
Before After Before After
TSS (mg/L) 3.70+0.07 3.33+£3.34 17.78+8.39 3.76+0.04
DO (mg/L) 15.53+2.46 28.73+0.05 17.17+3.00 28.67+0.05
BOD (mg/L) 9.3+5.30 2.93+1.80 4.76+4.44 2.13+2.20
TDS (mg/L) 211.67+3.78 32.60+0.00 207.67+2.30 31.70+0.00
EC (us/cm) 65.70+0.00 211.67+£3.78 63.00+0.00 207.67+£2.30
pH 6.49+0.00 3.70+0.07 6.33+0.00 3.75+0.04
Temp (°C) 29.90+0.00 28.73+0.05 27.60+0.00 28.67+0.05

3.2 N5l EM dauvis gaswasiufandulssauuuay wuuanuan waznuumnaulunisirdninde

nnmsnaasshuiesufiAanmsidleld EM SauvisgnsnauUdondulzan LLuuauiuﬂWiﬂwﬂmﬁwLﬁamnﬁ;mlﬁu
Fegnathuinasuassin wuinusgansannlunisde TSS, BOD waz TDS Anludeuar 99.63, 49.48 way 80.24
AUESU waz DO iinTwan 11.43 u 15.53 mg/L S188x18unALaERNIRS Table 4
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nmsveaetluriesufuinisdield EM dauvisgnsnaniUdendulyse wuveulumsundaindengaiu

fegdvInlmeviefivdesinduasgaseun wuirusednsanlunisuada TSS, BOD uag TDS Andudesay

96.17, 100 wag 80.96 MUa1AU Lag DO utuan 11.32 1y 17.17 mg/L S1uazldunuansis Table 4

Table 4. Results of water quality analysis before and after the experiment using the baked-type

pineapple peel mixed formula of compressed effective microorganisms (EM) for wastewater

treatment
Pondside Area Wastewater Outfall Area
Parameters
Before After Before After
TSS (mg/L) 907.78+197.49 3.33+£3.34 464.44+464.44 17.78+8.39
DO (mg/L) 11.43+2.55 15.53+2.46 11.32+1.5 17.17+3.00
BOD (mg/L) 5.8+1.27 2.93+1.80 2.13+2.20 0+0
TDS (mg/L) 165.01+13.65 32.60+0.00 166.5+6.18 31.70+0.00
EC (us/cm) 65.70+0.00 330.33+27.610 63.00+0.00 335+5.29
pH 6.49+0.00 3.77+0.05 6.33+0.00 3.71+0.08
Temp (°C) 29.90+0.00 28.4+0.00 27.60+0.00 28.33+0.11

nnsneaesdluriosufifinisdield EMSauvisganandulzsn wuuanuaalunistidndndeaingaiu

fag1ainusnaSuasetn wuiuseansainlunistata TSS, BOD waz TDS Anllusesas 99.57, 78.50 way 81.04
ANUEITU ey DO WiLTuan 7.83 WU 15.53 Taandu/ans s1uazidunuandsia Table 5

inmsveastluiesufuRnsdeld EM dauvisansnanduizsn wuumnuaalunsiidaindeaingaiu

fegduinlaeviefivdesindoasgassin wuituseansamlunisunda TSS, BOD wag TDS Andudesay

97.12, 51.91 u@z 80.74 muaIFU uaz DO WuTuan 13.46 Wu 17.17 faandu/ans uansws Table 5

Table 5. Results of water quality analysis before and after the experiment using the sun-drying-type

pineapple peel mixed formula of compressed effective microorganisms (EM) for wastewater

treatment
Pondside Area Wastewater Outfall Area
Parameters
Before After Before After
TSS (mg/L) 766.67£70 3.33+3.34 617.7+383.03 17.78+8.39
DO (mg/L) 7.83+1.33 15.53+2.46 13.46+4.08 17.17+3.00
BOD (mg/L) 2.93+1.80 0.63+0.55 4.43+4.30 2.13+2.20
TDS (mg/L) 171.96+10.55 32.60+0.00 164.56+2.74 31.70+0.00
EC (us/cm) 65.70+0.00 343.33+21.57 63.00+0.00 327.66+7.02
pH 6.49+0.00 3.99+0.12 6.33+0.00 3.94+0.15
Temp (°C) 29.90+0.00 28.4+0.10 27.60+0.00 28.8+0.00
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MnmsnaaedluiesUfiRniilold EM sauvis grsnandulzan LLUUG]'IﬂﬁiJIUﬂ’]iﬂ’]‘LTWL}"]Lﬁﬂ‘\]’]ﬂﬁ!mﬁ‘u
fregenusnasuasyin wuUszansawlunsvida TSS, BOD way TDS Anlusasas 99.27, 100 waz 81.35
AudIsU way DO WnTuan 10.8 1y 15.53 mg/L S188x0unALERIRT Table 6

nmsnaasdhuross fiinadeld EM Sauvis granaudutzan uuumnadlumstimiidsnngaiiv
éﬁasmﬁm%mm‘dawaﬂaﬁﬂﬁam}%ﬁaaagﬂaizﬁ;ﬂ wuIUseansn1nlunisindea TSS, BOD way TDS Aatdusasay

96.17, 57.4 waz 82.20 muaWU Lkag DO uduann 14.86 1y 17.17 mg/L S18azldunuanssis Table 6

Table 6. Results of water quality analysis before and after the experiment using the wind-drying-type

pineapple peel mixed formula of compressed effective microorganisms (EM) for wastewater

treatment
Pondside Area Wastewater Outfall Area
Parameters
Before After Before After
TSS (me/L) 455.57+183.09 3.33+£3.34 464.44+118.43 17.78+8.39
DO (mg/L) 10.8+4.53 15.53+2.46 14.86+4.25 17.17+3.00
BOD (mg/L) 2.93+1.80 0+0 5+5.63 2.13+2.20
TDS (mg/L) 174.76+8.73 32.60+0.00 178.1£5.12 31.70+0.00
EC (us/cm) 65.70+0.00 349.66+17.61 63.00+0.00 356.66+9.50
pH 6.49+0.00 3.70+0.16 6.33+0.00 3.66+0.07
Temp (°C) 29.90+0.00 28.43+0.05 27.60+0.00 29.06+0.28

4. 8AUSIYNANITIFY

3 EM aflahaudsguidu EM Sauvis W@unisteiiiudiviuvesgduniglunisiidaminde dWeswin

drunaues EM dauis fulaludendassazideniianunsaduomnsliiugdunsdlugvesansdunsd uasdl

wuleianingAumdeldnanisinuasvateyia laun dnauean wWasndulese Adunuindidglunisialia

<

WnudAsemedaiivangguiu (Ehrlich, 2002) n1511 EM viiatanudssuiu EM sauve Seiinavinliqdiunie

a Y a

AN1TVEIEAANLINTY FINTRNTINIUNVRRFUNTES vndaninwindeulivinzausyiidunsdiinisiiiy

q
£

Sruudunigaildlunadusinii uaransadesaasansdunidludideld fennua msideluadaiinudt em
gauvis gasiudendulzsauuveu deduadusegahiifvnnuinasuasy wuhivssdvsnmlunisan TS
\deu¥eay 99.63 EM §auna qml,ﬂﬁaﬂﬁ’wmmmuauﬁLﬁuaﬂuﬁaaﬂwaﬁg’]ﬁLﬁumﬂU%nmUmwfa NI
UsgAvBamlunisiidn BOD wdefesay 100 uaz EM Sauvisgasnaninaue wuumnasinadlulufegia
defiiuanuinalatevie wuiiiuszavsamlunisiida ToS wisiesay 84.74 Fsaenndesiunisvaasives

= a a

Pimpuang (2016) Aild@nwnisld EM sauraiionstidaindenuin fuszavsamlunsidn Tss wasdovay
46.53-77.92 uaw Sirirote et al. (1995) fild@nwinsld EM lunistrdaindouasndnufadanmainiyagns
wudfiuseansamlunisidn TsS wwdsdesas 72.76 lunsdn BOD fiaudenadadfunismnasives
Pimpuang (2016) #ld@nwnisld EM Sauviaiitensvrtnunide wuindiussansamlunisidn BOD wisdouay

44.74-86.58 ludauvesen DO aenndesiunisAnyives Okuda & Higa (2009) AldAnwnsvindsliudansse
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EM wagnsiduselovdlunisinens wudidn DO fuszdnSaimnisuiudss wdefevay 84.99 Uszansanlunis

P

U1UnNIA-A19 donrasiuiuiTeues Riyakan (2012) AlaAnwn1sundaundenis EM dou Tutdudieg1sain

v v
o

AABILAULAU NUIATLABElUTIRUNIININTFILNERAUAMUA AD 5.00-9.00 MITANHANITANYIVBININLT
nuAMsiniresilAnuNndY donraeIRUNITNAaBIYBY Sirising (1982) IlAAN¥IN1TILATILININLATIvDY

Uazunds wuatAnsinlnivesdnidsundasiutuduegiuiadons o 1wy Adudurvnavesa s

Y
Uszaiiazaveglud gamgiivesluvaeyinn1snsinda vinvesasiniiuse audazyia msvrdaundelagld Em
dauianiiudiegnahanasy wuinlugigguiifiiluasyluviinannnnitund edinaviliindaedafivivund

v o a dfd{jv v a a

nslesdsanUsnanuluie elidadeiidnasenisasyivlnveqdunidivadendniliiertes Ao aruiou

ALy wia anudunse-ang $98 Anudu wazwsesu Wudy (Kunsuwan, 2012)

5. ayUnan1sideuazdaiauauue

EM Sauvisiianunsaan TSS liffe EM Sawisansuauildonduizsaunuuey Andusosaz 99.63 gnsfivy

o

Wia3unas DO A Ao EM Sauvia gnanauinaugavia 3 wuu a0 15,53 mg/L i@t 28.73 mg/L ansrindn

&

BOD l¢fifie EM dauvis gasuauiudendulzsn wuveunasuuuninay andufosaz 100 gnsan TDS lanfigafe

v
o

EM 8auvis gnsnaudnauyinwuumnay Aadufesay 84.74 gasiusuussanudunsn-ane laffe EM Sauvia s

2 gns wazgausaldlinnuuy Jedideglutivesnasiunasguiiinuiinivun egalsinmunanisfinuilaidu

a

Wigstayanugiuwidy nsld EM dauns deslidndruimunzaunariomaiisanesian1sasayiulnveqaunsd
Frnnsmeaestannsathluussendldls mnuanisit EM Sauidluldusslovtazdosilsfedadusing 9 Nllua
AON1SNAABIANY ¢ fae 1w gaumgll AnuFeu Aadunse-ane Usinaeendiau isiliieiluuselaviddmiunis

ludszendldluewansioly

6. NARNSSUUIZNA

VYBVOUANANINTEY A1913¥NINGIMERNT ANl AnvAaUA1ansuagineImans un1ingide

A V)
[ o
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a v g Ao ! v v a
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