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Thesis Title The Performance of Anaerobic Membrane Bioreactor (AnMBR): A

Case Study of Leachate Removal

Author Miss Jirawan Deebao
Major Program Environmental Engineering
Academic Year 2018

ABSTRACT

This research had studied the efficiency of anaerobic membrane bioreactor
(AnMBR) for leachate treatment. The system was operated at different organic loading rates
(OLR) at 3, 6, 8 and 12 kg COD/m3.day. The results found that the COD removal efficiencies
were 95.91, 95.99, 98.03 and 96.46% for OLR of 3, 6, 8 and 12 kgCOD/m3.d respectively. The
highest biogas production was found at the OLR of 12 kgCOD/m3.d, high degradation and
accumulation volatile fatty acids resulted in high CH, production rates. The biogas production of
18.87 L/d and CH, production of 0.33+0.07 L CH,/g COD,,,,... Were obtained by using OLR
12 kgCOD/m3.d. For the relationship between ORP and VFA, there was no significant difference
in the organic loading rate. However, ORP can specify the range of the production of VFA. The
ORP value was in the range of —340 to —347 mV for the highest VFA production. The ORP value
was in the range —304 to —317 mV for the minimum VFA production. For the characterization of
membrane foulants, the major foulant was the blockage of the cake layer or accumulation at the

surface.
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PR anamnsn | USmnaninae - copin | MW
Foustm R . malulad \
NITINARN (m'/d) (mg/L) (m /d)
apuntvhiy (vhiugns) vhiugns 20 s2UUMEBFIN NV TANAIN (Fixed Dome) 18,000 90
= %1 v o w 9°I Y] M A o ' 1
VIEN e 1§y s1na RGITREGY 300 Lﬂ%@Qﬂaﬂiﬂilmummummﬁm (Completely 45,559 4,295
Stirred Tank Reactor)
Aa o ?,’ @ Pd 4 9°/ o g [ Jd a d' a 4 [ 1 d'
USHN gunsgaavnssuiniuhdu thauiiu Uniuhavdy | 303 nsaluunInIuaeIiiod (Completely 100,000 15,000 -
1NA (MHIFU) 500 — 700 Stirred Tank Reactor) 22,000
a o [ = A @ 2K a a A Jd A 19 9
ysEn uilsnzuooneaiile (1987) M IREGT 2,500 — 3,000 LL‘U‘UWNWau@au%iﬂ%uﬂﬂ%mmﬁ 18,000 17,000 -
N9 devias 20,000
159U WHATTNT AIWNIIUHAD JERRRIY 120 STLUUMFFINMUUVLOMITNT 93 WA LD UASB 5,504 73
mesind Funazgns
U5 uilaiudesda 109 uafasiu 2,000 szuvgeeall (Upflow Anaerobic Sludge Blanket ) 20,000 19,000
d1znag
V3HN 3 A amsy (2000) 1Aq utlasiu 2,000 szuvgeail (Upflow Anaerobic Sludge Blanket ) 30,000 18,800
d1evias

v Inehilesiag 3100 9.52804 NIz 7,000 ’iSﬁ‘]J‘]JQL’t)L@ﬁ"]j (Upflow Anaerobic Sludge Blanket ) 2,000 3,470

FWAVTZUY AS

61
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PR qaamnsan | Binanide copin | MW
FoUIHN R . malulag \
NITINARN (m'/d) (mg/L) (m /d)
® THN Léﬂnij’] a2 M IREGT 4,000 nuugmmﬁﬁ (Upflow Anaerobic Sludge Blanket) 10,300 14,790
fenas
®  USHN METAIH LBTA 3109 9. NIANLUI 600 nuugmmﬁﬁ (Upflow Anaerobic Sludge Blanket ) 15,000 3,240
AYNIAINT
o Synudlaiudaiy 10 9. utlasiu 18,400 izwﬁwﬂ’ﬂﬁnﬁmmuTﬂiﬂﬂsmuuué’mﬂga 20,000 20,000
UATIIFTUN a11levag 1,000 (High Rate Anaerobic Lagoon )
o 154 1ne luTeufs g'gugu@%’é 108 ﬂ1ﬁnﬁl1ﬁu 67,500 321V1111J9 Covered Lagon 50,000 — 50,000
80,000
o Tsanuutlfas saniangien utlain 200 szuvgeail (Upflow Anaerobic Sludge Blanket ) - 5
GRVEATISE

fn http://www.fristweb.net/handsite/biogas/donkhew.html, http://webkc.dede.go.th/testmax/node/184, www.diw.go.th/km/other/BQ/UNAIIN%20UASB. (.5

30 ﬁ).doc U http://www.oknation.net/blog/greenenergy/2008/01/25/entry-20
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http://webkc.dede.go.th/testmax/node/184
http://www.diw.go.th/km/other/BQ/บทความ%20UASB.%20(ทป.ธนารัตน์).doc
http://www.diw.go.th/km/other/BQ/บทความ%20UASB.%20(ทป.ธนารัตน์).doc
http://www.oknation.net/blog/greenenergy/2008/01/25/entry-20
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ﬂTi'N‘ﬁ 2-17 1J5$ﬁVI‘ﬁﬂWWﬂWﬁU'IU@u'IGI%GU‘EJ%iJ"aPJfJfJL!a3HH%EJGU’ENQQﬂ;]ﬂﬁﬂ!%')ﬂWWHJiJl‘]Jﬁu

szuuinla szansmumsiniia 91999
Pre-treated mature landfill - @13130M19A COD 14 63% a1u5amina Cortez et al.
leachate, ozonation treatments ToC 14 53% (2010)
in a lab-scale column
Anaerobic membrane bioreactor | - 8131397190 COD 1@ 93 — 99% Xie et al.
for kraft evaporator condensate | - 813150HAAMBFINNIA 0.35 m’CH,/kg (2010)
treatment CODremoved

- ﬂ]WNL%ﬂJﬂTﬂﬂJ@QFﬁ%iLﬂu 80 —90%
Anaerobic membrane bioreactor | - @131397130 COD 1@ 90.7% Zayen et al.
for the treatment of leachates - ansananmMassInIn1d 0.46 m’biogas (2010)
/kg COD removed
Anaerobic submerged - 813130M19A COD 1A 84 — 94% Martinez-
membrane bioreactor - mnsonaanwaInn 1 0.24m3CH4/kg Sosa et al.
(AnSMBR) for municipal CODremoved (2011)
wastewater treatment
Energy-positive food - ANN30MIATE 1A 1A 88 — 95% Galib et al.
wastewater treatment using an - HAAMFTINY 0.13 — 0.18 m3CH4 /kg (2016)
anaerobic CODremoved
membrane bioreactor (AnMBR)
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5$‘U‘Uﬂ\1ﬂ§]ﬂiﬂ!GU'JﬂWWLﬁJiJL‘]JﬁuL!U‘UllifJ']ﬂ1ﬁ1] 2 ﬂi%kﬂﬂ f1® anaerobic
sidestream (AnsMBR) A4Lel aaly gﬂﬁ 2 — 2 (N) LA anaerobic submerged membrane bioreactor

(AniMBR) Aauaaalugii 2 -2 (v)

Influent ——
Biogas Biogas
Influent T
' I T
Retentate
Permeate
Permeate "
MembraneModule Membrane Module
v Bioreactor Bioreactor
Waste Sludge Waste Sludge
(M) (v)

gﬂﬁ 2-2 'i$1J‘1J’5JQ‘1J§]ﬂiﬂﬁﬁmiWL?J?JLUS‘L!LL‘U‘]J"I,%}mmﬁ (n) Side stream (external) AnsMBR
1 (V) Submerged (immersed) AniMBR

3 : Skouteris et al. (2012)
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(Torres et al., 2011) udJuﬁwumu%ﬁm%’uwmﬁaﬂmm sidestream 1182 1145211 AniMBR
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1 @ a I . = oA Y
mummmmmmmﬂﬂiumﬂ;]ﬂﬁmmmwiﬂﬂmﬁzuu AniMBR 1Jf‘l"li9ﬂl,uuﬂ']'§ﬂ'lﬂslﬂ
oA | . <3
’e’fmazqtyﬂunmﬁuazﬁmﬁmmummmﬁau‘lmﬁluﬁzuu sidestream MBR IW31EATNLTIVD
a Y o o o = = = ]
NANNUDUTUTUNTA msmﬂ@auazmsaﬂmmﬂmﬂauﬁmwmaﬂmsllwamummu BN
. o & a 9 = 4 = .
7¢UU AniMBR ﬁ'llﬂimmﬂ’ﬂllﬁz’E]W]‘W‘L!N’JlllllmiuvlﬂiﬂEJﬂﬁWHHL’JEJHﬂMf"B’JﬂTW (Hai et

al., 2014)

Tunszurumsiiiiauuy AnMBR 2152 noudiensgesaalen1adInnuay
ATLUIUNITNITBININAITANYIVDY Back et al. (2010) WUINMINTBIaINIT0ialdTeeas
5572 1aZNNTANYIVA Herrera — Robledo et al. (2011) w131 am13a1i1iia TCoD 1daa
Zouay 93 F952UU AnMBR fﬂxﬁ1J'iz?m%mwﬂﬁﬁnmmmiwumndnﬁu%ueejﬁuﬁmaz
MIAUTTUDANEMEMIAUIZUDIazMIRenlF5UnuuveIsz Uy AnMBR Aadasluaisg

n2-38



M519N 2 — 8 5z ANTANTINIAVDITL U AnMBR

v . . v L, Uszansam
ﬂﬁ%!ﬂ‘ﬂ‘hﬂ . ﬂ%&nﬂ‘iﬂﬁ anHUS U - anHaUS HIaetu . o -
- ITUVUIUA . aNITMIAUITUD NIIVIUA 913994
G(d] M (L) VS TRAY] 32UU (mg/L)
(%)
G AnMBR 1.5 polyvinylidene HRTs=2,5, 7 taz 10 d. COD =21,396 + 154 COD =91% Wang et al.
QAN T fluoride (PVDF) | OLRs = 11.0, 4.4, 3.1 uag (2013)
153sd hollow-fiber 2.2 kg COD/m’/d
WUAD 0.07 m” Flux = 0.89 — 2.23 LMH
SNFU 0.02 pm
9AdIMNIIY | AnMBR 5 hollow-fibre OLR=04-3.2 TSS = 1640 + 98 COD =88 — Galib et al.
NANDIWIS 52AU UF kgCOD/m’/d VSS = 1460 + 59 95% (2016)
JNJU 0.04 mm, HRT=1-54d. TCOD = 4398 + 305
WUH20.046 m’ SRT = 50 d. SCOD = 651 =+ 29

Flux =1.17 - 6.4 LMH

pH 6.6

144



M5199 2 — 8 152 ANTNINMTINITAVDITE U AnMBR (919)

Usziamiin STUY PHnasms ANV AANETMIAUTZUD Fowaztni@edh | szansam 91994
1ae 1@ 194 (L) DT 52UV (mg/L) Msihda
(%)
2aa11NIIy | AnCMBR 24 JNIU 0.1 hm HRT =13 h. COD =2,115 COD =983 Jeong et al.
NANDIYIS 0.2 m® OLR = 2.95 kg COD/m’ /d +1.0% (2017)
Flux =9.2 LMH
Temp. 30 —35°C
1?1!,%851111%14 CSTR + 9 flat sheet HRTs =30, 20, 10, 5 Ltag TCOD = 120000 + 85% in the Wandera et
AnMBR JNJU 0.2 Um 3d 34000 AnMBR and | al. (2018)
MuAf 0116 m® | Flux =5 LMH 95% in the
CSTR
LRI R CSTR Ao completely stirred tank reactor
AnCMBR A anaerobic ceramic membrane bioreactor

S¢C
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1. KON (Temperature)
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s Iiaihauedudsddyinnniie: ITiguvgifiiisasimstesaaisgega (Ray et al.,
2013) SMSUMTAUTLVUULY AnMBR @4 Smith et al. (2013) TAAUHUMTIAUTZVY AnMBR
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2. ananilunsa-ae (pH)
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High solids anaerobic digestion (HS-AD) IR Yang et al. (2015) WUMTHNIUVDINITHNAA
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3. aMNA (Alkalinity)
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