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Independent Study Title: Efficiencies in Wastewater Treatment with Effective Microorganisms
and Sludge Microbes from a Canteen Wastewater Treatment System

Author: Ms. Wichittra Phikunkeaw; ID: 2605000112;

Degree: Master of Science (Industrial Environmental Management);

Independent Study Advisor: Dr. Sirirat Suwanichcharoen, Associate Professor;

Academic year: 2019

Abstract

This quasi-experimental research aimed: (1) to assess the efficiencies of effective
microorganisms (EM) and sludge microbes from a canteen wastewater treatment system in
reducing the amounts of oil/grease and COD; and (2) to compare the efficiencies of both types of
microbes in reducing the amounts of oil/grease and COD.

For this study, wastewater samples were collected from the equalization tank of the
canteen wastewater treatment system of an industrial factory. To assess the efficiencies in
oil/grease and COD removal, four experimental grease digestion sets were set up, each containing
about 2 liters of wastewater: Set 1 with neither aeration nor microbes; Set 2 with aeration but no
microbes; Set 3 with aeration and EM in three dilutions (1:25, 1:15, and full concentration); and
Set 4 with aeration and sludge microbes in three dilutions (1:25, 1:15 and full concentration).
Data were collected and then analyzed with the analysis of variance.

The results showed that: (1) The experimental Set 4, with 1:15 sludge microbe
dilution, had the highest efficiency in oil/grease reduction at 58.2%, followed by Sets 3, 2, and 1
at 56.6%, 35.9% and 26.4% reduction, respectively. As for COD reduction, Set 3, with 1:25
sludge microbe dilution, had the highest COD reduction efficiency at 43.4%, followed by Sets 4,
2, and 1 at 42.7%, 27.0%, and 12.8% reduction, respectively; and (2) Comparing the efficiencies
in oil/grease and COD reduction, all four experimental sets exhibited significantly different
reductions; but different microbe concentrations and microbe types did not exert any significant
differences in treatment efficiencies. Thus, sludge microbes from the canteen wastewater

treatment system can be used in lieu of effective microorganisms.

Keywords: Canteen wastewater treatment, Effective microorganism, Sludge microbes
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(Day) (g.BOD/g.MLSS) (kg.BOD/m *day) (mg/1) (hr.)
1. Conventional 5-15 0.20-0.4 0.32-0.64 1500-3000 4-8
2. Complete-mix 5-15 0.2-0.6 0.80-1.92 2500-4000 3-5
3. Step-Feed Aeration  5-15 0.2-0.4 0.64-0.96 2000-2500 3-5
4. Modified Aeration 0.2-0.5 1.5-5.0 1.20-2.40 200-1000 1.5-3
5. Contact Stabilization 5-15 0.2-0.6 0.96-1.20 1000-3000°  0.5-1.0°

4000-10000°  3-6"

6. Extended Aeration  20-30 0.05-0.15 0.16-0.40 3000-6000 18-36
7. High-Rate Aeration 5-10 0.4-1.5 1.60-16.0 4000-10000 2-4
8. Krans Process 5-15 0.3-0.8 0.64-1.60 2000-3000 4-8
9. High-Purity Oxygen 3-10 0.25-1.0 1.60-3.20 2000-5000 1-3
10. Oxidation Ditch 10-30 0.05-0.30 0.08-0.48 3000-5000 8-36
11. Sequencing Batch  N/A 0.5-0.6 0.08-0.24 1500-5000 12-50
Reactor
12. Deep Shat Reactor N/A 0.5-5.0 N/A N/A 0.5-5
13. Single-State 8-20 0.10-0.25 0.80-0.32 2000-3000 6-15
Nitrification
14. Separated Stage 15-100 0.50-0.20 0.50-0.14 2000-3500 3-6

Nitrification

MU9ING). 03 Contact, ° 04 Stabilization

SRT = Sludge Retention Time (918AZNDU)

HRT = Hydraulic Retention Time (52821781114n1511119)
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A1TNN 3.1 JYASLDYANTDINDUATICHAUNIWUUTY

. ' HUAVATOI aouIey

A A oA Y a o A a
PYOULAIDIND F;!Nﬁﬂ U HNaauInsy
(S/N) Tag

1

IATDIFA (Balance) Sartorius CP224S SWB:18309703 24 NW.A. 2562 SPC

Gisljl’e']‘u (Hot air oven) Binder FD53 05-84458 24 W.A. 2562 SpC!
TR GLAY Accuplus 1250 1250202-0306- 24 W.A. 2562  SPC'
(Incubator) 0098

i30esloth Memmert ~ WB14  1403.0500 22110.8.2562  SPC'
(Water bath)

Lﬂé@ﬂ’?@mﬁm% Mettler Toledo Seven2Go B811534134 9 N.A. 2562  Mettler
(Portable pH meter Toledo’
(Handheld))

Lﬂ%@\i’?ﬂ’ﬂ@ﬂ‘%mu HANNA HI 9147 08494658 11 3..2562 HANNA’

Y
7201841 (Portable  Instruments
DO meter

(Handheld))

NUGINE).  Calibration by ' = SPC Calibration Center Co., Ltd.
Calibration by = HANNA Instruments (Thailand) Ltd.

Calibration by ? = Mettler Toledo (Thailand) Ltd.

3.2.1 MIIAMiNeY
A A o
1) n5evlouazgingal
(1) w3eiamiiey
4
(2) 1nnes
3.2.2 MmyIameandanazalg
1 P
1) inTedlieuazginsal
[l Y
(1) 1A5997APBNTFIUALA1YUN

) 1innes
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3.2.3 maaasizvaTuas lui

A oA o
1) 1Aseuatazglnal

(1) n32vuenf3uas 2 L (Separator funnel 2 L) ttaziila

Tetrafluoroethylene (Teflon; TFE)

(2) vIanauAULUUE S UAAY H3BVIANANAULLY (Boiling flask

flat bottom or flask flat bottom)

diameter No. 40)

H,S0,) 1:1

a 14
(3) NILAMIYNTDI YUIA 11 FUNNANT 1UDT 40 (Filter paper, 11 cm

4) 30381 lerh NN 85°C

(5) Ao guINYil 85°C

(6) A9AAIU (Fume hood)

) Taﬁﬂmméﬁyuﬁaﬁmﬁ’a (Desiccators)

®) T AT AT BT ANPE LR Y (Stand and ring clamp)
9) fnnes

(10) NIzVDNAN (Cylinder)

(11) ¥IAIAYTN19T (Volumetric flask)

(12) 1030994 4 G4

(13) UNIUAIAUANT (Stirring rod)

(14) Yudauvvdsuas (Volumetric pipette)

(15) ANAL (Tongs)

(16) vngUauy wiowrhila TFE (Erlenmeyer flask with TFE cap)
(17) finudIog1e

(18) 1ATAUVE (Oil shaker)

=
2) @A

(1) ninlalasnaean (Hydrochloric, HCI) visonsadain (Sulfuric,

) Tapeusama (Sodium sulfate, Na,SO, anhydrous)

<] a £
(3) 1OU-1aNIYY (n-Hexane, C;H,,) (ANNUIFNT > 85% saturated

C6 isomer 08139188 99% 11a Residue < 1 mg/L)

(4) 1anweanAY (Hexadecane, C,H,,) (mmu?q‘ﬂ% >98%)
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(5) NIATAGIN (Stearic acid, C,;H,0,) (ANNUIFNT > 98%)

(6) 8H 10U (Acetone, C,H,0)

) 1hils1a9nleeen (De-ionized water)
3.24 mauAnzvidled
1) inFesiiouazarnsal
(1) 1% Ta@A (COD Reactor) g1l 150 +2 °C
(2) 1950993 4 Fs
3) NAOANAADINTDYADALDY (Digestion vessels)
() w3eanIns Wl Tatime$ (Spectrophotometer)
(5) nszUeNBAtINGY
(6) m’%mgmﬁamsazmaeﬁ"ﬂiuu‘“ﬁ (Auto-pipette)
(7) ¥Iad3uag (Volumetric flask)
(8) Tnnes
(9) Ao gaINYil 150°C
(10) Ta@ﬂmm?}yuﬂaﬁmﬁﬁ
(11) é’gﬁuﬁ’mén
(12) nazayNwy 159U (Tissue paper)
2) @15iAi
(1) thisranlesen
2) Tluaa@eulalasun (Potassium dichromate, K,Cr,0,)
(Primary standard grade)
(3) niagawsn (Sulfuric, H,S0,) (1in)
(4) nsadavhiia (Sulfamic acid, H,NSO,)
(5) Fanosvamla (Silver sulfate, Ag,SO,)
(6) mesATFale (Mercury sulfate, HgSO,)
(7 Tnuna@onlalasaunniaa (Potassium hydrogen phthalate,

KHP)
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