183249

& A Qs . L 7 t) o a :l LX) Lo
Huiinrunuegnunheenein  nzvasmaitasiuniensiinnwuuuiueifintu
- - - A v -y L d
(Nitrification) fawasuwanuanlufisuinlulein wszanndinluam uas@lusiiindu
e . . o & [y o
(Denitrification) fawasuanluamiululain wazarudslulasiauie aaninas
wazddalulananluhideldiuadneduazssininmgs udatnalsAauinTzuIunsng
pu| [ | Y a ' o
nmansnaalulanaulddniuflslmihidsitinalulanauge g uddSanansueaudn g
Y & .
BN NTUN LTI TN TUVDINTUNHUNILATY nszuaumsiifia wewwidand  uenluilougn
2y L [y A ] o
pand lasmoldanizuanmlsing 'lum:mumsﬁvlu”lm{ﬂgmﬂauutﬂu"lﬂmmumm lagy
L% - & a e [ ¥ & ar o A v ! A
Mwanlufisuiduarlvdimaason uazlulasniiuariudianasan Tadvainszuanwnisiiiio
Wisufsunudimsida lulasawuuuuei®iatu  wazdluad®iatu fasmunsadenda
L ¥ “v 1 A - J v N
WAIU aamsEaiUauIINUREIMEBEN Lazaaiunnuasaznauitieduldatnanning
“v : &l o a & ~ ﬂl a~ ; 3
ldaznawindzanliadnanussusn  njunw uJuqauﬂ’%ﬁnmﬂumﬂww:mmqaun‘%ﬁ
o o A P o o ¢ a o A a P .
sxuuvlgnﬂmaamwa'l'mamuaumuan‘nqaunmﬂa wexilend  (Sequencing Batch
v A k4 1 =) =y - -~
Reactor, SBR) msldan1zilionme njuydunidealalnsiin (Autotrophic) viie
-9 -~ -1 K L - A
wanlufisusandloddsunafiGuaaninaysea ﬁmiﬂumﬁﬁnmgmmmma:am’:z'n
A’ a - A’ ' o = A ‘r A
WITRNTBIMTLABIRUNIdTilak wuindunidlidinamnmimzsnanimuwinng
o a dr::l A' a Y & o~ A' ! -« .
mmuqaumumwumn‘]m‘lmmiamm'uao"lu'lmnLLa:LLauTumumwmumu"lﬂmu wWuin
a . € a ot o o o a a6 & o, ' o
sandiueslulasnuazuanluiivulianuidganniuaduniddsznnii aaIEINN
' ' P & & P &
manzadegnine 1135 49 1116 mMIaansvaans wlasnuazwanlafioaniluuuy Zero
a . . . qe . v Z o
Order wnaiin FISH (Fluorescent in situ hybridization) 15 TwaIasdialunsbugu
Juduadunidlunguuas Anammox wuindunidealalniiin uanluiiisvaandlodds
wwefi3e) (Nitrosomonas sp., Candidatus Brocadia anammoxidans, and
. . . . < a d o v 4
Candidatus  Kuenenia  stuttgartiensis) Lﬂuqauﬂ‘%ﬁnmﬁmnaﬂ"lu'lm’mm:

waxluiiioy



Abstract
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Conventional biological nitrogen removal process from wastewater is
well known and involves nitrification (NH," to NO, to NO3) followed by
denitrification (NOs” to NO; to N,). However, new possible approaches of
biological nitrogen treatment, ANaerobic AMMonium OXidation
(Anammox) process (NO, to N, gas using NH," as electron donor) is
challenging and developing. Anammox process is suitable with high NH,"
but low carbon content (likes domestic wastewater at Bangkok) and has the
following advantages over conventional biological nitrogen removal
process: save energy, reduces carbon requirements, and decreases in biomass
yield produced. A culture from the conventional wastewater treatment,
mixed nitrifying bacteria from the conventional activated sludge wastewater
treatment, Nongkeam, Bangkok, Thailand were inoculated in a sequencing
batch reactor (SBR). Autotrophic ammonium oxidizing bacteria survived
under these conditions. The optimal compositions and operating conditions
of the stock of autotrophic ammonium oxidizing bacteria medium were
determined. The startup period for anammox culture was extremely long.
The conversion rates for both nitrite and ammonium were proportional to the
biomass of ammonium oxidizing bacteria. With ammonium and nitrite
concentration ratios of 1:1.35 and 1:1.6, the nitrogen conversion rate zero
order. Fluorescent in situ hybridization (FISH) was used to identify specific
autotrophic ammonium oxidizing bacteria (Nitrosomonas sp., Candidatus
Brocadia anammoxidans, and Candidatus Kuenenia stuttgartiensis). Results
from this work demonstrated a shift in ammonium oxidizing bacteria from
Nitrosomonas sp. to Candidati Brocadia anammoxidans and Kuenenia
stuttgartiensis with increased ammonium concentration. Under NH,":NO,
ratios of 1:1.35 and 1:1.6 the ammonium oxidizing bacteria were able to
remove both ammonium and nitrite simultaneously.





