Thesis Title Performance of Biocarrier-aerobic MBR System on Nitrogen
Removal

Author Ms. Suphrueksa Yaprom

Degree Master of Engineering (Environmental Engineering)

Thesis Advisor Asst. Prof. Dr. Jitthep Prasityousil

ABSTRACT

In recent years, wastewater treatment technologies are developed to provide
effective nitrogen and carbon removal before discharge into water system. Membrane
bioreactor (MBR) has lately been the process of interest for carbonaceous compound
and nutrient removal due to various advantages. Nowadays, biological nitrogen
removal has been achieved by various configurations of MBR systems and pre-

denitrification has always been the preferred configuration.

In this study, the effect of chemical oxygen demand to total nitrogen (COD/TN)
ratio, recirculation rate and solid retention time (SRT) were investigated in the
performance of a laboratory scale biocarrier-aerobic MBR (A/O) system on COD and
nitrogen removals from synthetic domestic wastewater. The system was conducted for
around 300 days with four experimental conditions under different COD/TN ratio,

recirculation rate and SRT. To evaluate the effect of carbon source addition, the
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COD/TN ratio was adjusted from 3 to 7 by adding extra carbon source. For
recirculation ratio adjustment, internal recycle flow rate was changed from 2Q to
2.5Q. SRT was varied from 20 days to 10 days to study the effect of retention time on

bacteria growth,

The results illustrated that the highest removal efficiencies of COD, NH4*-N
and TN of 99.9%, 100% and 93%, respectively, were achieved when the A/O MBR
system was operated under optimal condition of 2.5Q recirculation rate, COD/TN
ratio of 7, and SRT of 20 days. Influent COD/TN ratio, recirculation rate and SRT
influenced the COD and nitrogen removal performance significantly. Under optimal
condition, the system reached complete nitrification and high denitrification. Addition
of carbon source, recirculation rate and SRT correlated with biomass concentration
and the removal capacity. Biomass in anoxic tank and MBR increased under optimum
condition. It indicated that the system could provide good condition for biomass
growth resulting in high removal efficiency. The results of this study also showed that
TN existed in the permeate by the form of nitrate only wherein the lowest level was 3
mg/L. It indicated that this biocarrier anoxic-oxic system can replace an anaerobic-

oxic system for high nitrogen and COD removals from wastewater.



vii

A A a a J v o A 1 v o a LS
FOLIOIINUTIUNUD ﬁmmuzmmizuumuw’smwamﬂumﬂgﬂimﬂnm‘w

mausulumsmea luTasau
Y A
Al UNANGNGIY GINTY

Saan ArnTsumaasuiiaia Gaanisuaunadon)

g
a

¢ J a a ’
ﬂ]ﬁ]15ﬂﬁ1ﬁﬂﬁ]§ﬂﬂ1ﬁwuﬁ WA.AT. IAUNN ﬂigﬁ‘ﬂ‘ﬁ@ﬂaa

U

UNnAnL

o - Y 2 % 9 ) Y Aa a 3
Tuthgiutima TuTadgaumsidaiudelagnwau 1iidszansamuiniu Tae
o 3 a @ a I ) Y I
srufniadnd@enu el nseiInmmuius U (Membrane bioreactor: MBR) lanatguuilu
% A A Yo a ds! A I I A a a
wainden lasuanutouuniu esnniluiluszunilidszansnmgalums
= ] o w 14 %’ =y =
e lugveansnsad1sdiznoumiveunaz 51901115990 INUNTY el
o da/ [ a = Y o 9 A o w % =y ]
Magiintiszuudlgnsadnmmusu ldihunlsnemsmsalulaswueonviniudeniu
ATzUIUNMIA luasdinsutas Tuasiasu

Y
[ =

NuIel ldnaaeunaveIdnd@IuE loaas 1 1as19uII (COD/TN), 631508
Y d’d 1 a a % o A
UUFY (Recirculation rate) HAZIANAAZNOU (SRT) NUADUTLANTNINVDITZUUAINIFININ
1 % @ a I o W o w A = % = % 4
swnualfnsaidinmmuusulumsiiva luTasulumssad Tedamindedunsiz

1 < d' [ 9 g’/ [
FUFYU MINAaoIUI@onuTrIINITNaadlsaImivua 300 M laslszuia luns
[y 1 = =\ 1 o U 1 =\ 1
NAADUNAVDIDATIAIUT TodAas LU TaTauImaziInTnaaed laslsuad Toas lulasau
< % = ' P , o ~ ¥ A v o

591910 3 11 7 Tagleng Inaudluuvasmsven arunavednsImsneunaee: l¥mslsy
[ 1 [} %’ [~ ]
AT UIIUALNBUIN 2 1911UIDATINT MR U (Q) WU 2.5 1M1 HAZNITNATDUNAVDY
JLEZIANNALNDUNUADNITNTYVDWLUANGTEILTNAADIN 10 1AL 20 TU

9

Y3 ' A A a a o w 14
wami‘w@1amm@ﬂwmmﬁwuuuﬂizm/l‘ﬁmwgﬂumimwmi‘uauuaz"luimmu

A a Y v ' = a A o = Y a A '
mamuiz’mﬂ@ﬂﬁl%’aGmmuéumcﬂa@m"luimmummw 7, 9AIINTLIYUUUTYN 2.5 IN1UD



viii

[ % 9 [ dl [ o w A = =

oa31m3 Inarludazszeznainnaznoui 20 7 Tasawsomans lod, wen Tuiielugl
. -4

voauou Tuen losau (NH,-N) uaz luTasnusiu'lan 99.9, 100 uaz 93 o5 isud

] g 1 [ 1 [ [ %’
AUAIAY VINHANITNAABILIFINAVIBAT1AINE lodae luTaTausiy , 8931A150eUN

=

@euaznannaznoulHandsIaolszansninnsnisa lulasu Iasnieldaniizn
a a Ay % 4 a aa [} [}
Mg ANIZUUAMNTINANTzDIUMS luas iadu Idauysel uazinad luasTindu1da dede
1 dyd 1 a a a A o o w
mMInaasurnaItiinanenaesyat Invesgaunsduazanuansolumsnia laslsum
= . A 49@1 A a Y ~ U Y v o w
V93932172 (Biomass) duVUINoaUszuuneldannzimnzauainaliioniimsnida
= =\ g 9 dy 1 dy o w
TuTasnuuazdlefgauudle vonINHIINHANITNAADINYINTZVDHAINITOAITA
:) g d' d[ 1 dgl 1 % o
TuTasnusiu Taenudsualulasnuswdgaluianesnd 3 un./a. FaUe@nszuuanh
~ 1 o @ a =) o w Y o w
FanmswnuoalFasaznmmunsulunsiive luTasnuamnsaldmaunuszuuinia

% 9 4 o w 2
vuasuuy 1¥emeaiionsiida lu Tasnuuaz s Toa 14



