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Removal Characteristics of COD and Nitrogen by Aerated Submerged Bio-film(ASBF) Reactor
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ABSTRACT : The objectives of this research are to remove dissolved organic matter and nitrogen compounds by using aerated submerged
bio-film(ASBF) reactors in batch systems and improve understanding of dissolved organic matter and nitrogen compounds removal rates with
dynamic relationships between heterotrophic and autotrophic bacteria in the fixed-film reactor. This research explores the possibility of enhan-
cing the performance of shallow wastewater treatment lagoons through the addition of specially designed structures. These structures are
designed to encourage the growth of a nitrifying bacterial bio-film on a submerged surface. Specially, the effects of cold temperatures on the
dissolved okrganic matter and ammonia nitrogen performance of the ASBF pilot plant was investigated for the batch system. It is anticipated
that the ASBF would be used for a design of biological treatment for removing of dissolved organic matter and nitrogen compounds in new
wastewater : treatment plants as well as existing wastewater treatment plants.
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Fig. 1. Top view of pilot plant,



0.74m
‘ 0.69m

ASBF JEWZ7IE ©]&% COD 3 AL AAFY 99

22, Algiurd

W% 29 pH, €F, DO, §E, AVAEEE $ATgE
"7é7l(Model Horiba U-10)2 o183t AR F7I=
Nae 28339 A A-AA At oH, EAHQ =
Ag Hoﬂ Z H@%i AAE 3An= 3)0}%14 EEBEAE
=R A‘iﬂ’é° %7}“}71 A& Aesarct. .

H&e] 9}%‘&1 *b&?E*(CODcr) sh=job, A ANH;-N),
o}él)‘}‘}b ;d/\(NOzN) ;d/k].}g{ 7‘]}‘(N03-N) 1:'1 %%HE«]
33 e Standard methods 0)01] Falo] BAMsgh E£4, TKN
z3e Dlgesdahl*erHJ‘Wi 243an. a8 B a7
ol A}%H Aol A4E Table 16 YehA ATt

; ) . - 3. Ent & 1&
Fig. 2. ‘Ani end view of a module(12 wedge shaped panels)
connected to the top support. 3.1. &|=A] Start-up
Tablé 1. -Characteristics of muhicipgl wastewater used in thig study-
~ - Parameter Bafch #1 | Batch #2 | Batch #3 | Batch #4 | Batch #5°] Batch #6 B}é'tchr #7 | Batch #8 | Batch #9 | Batch #10 | Batch #11
- pH .22 7.73 812 | 1786 7.70 7.81 786 7.79 7.84 781 7.82
- DO(mg/L) .75 0.35 107 0.22 0.38 0.51 0.58 .. 0.55 0.48 0.46 0.41
Temp.(C) 21.9 19.0- 16.1 - 14.5 15.7 -10.0 9.7 7.4 5.9 5.9 7.8
“ Turb{NTU) 60 62 - 67 83 - 93 9i 82 .95 89 81 93
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Fig. 3. Ammonia nifrogen removal in ASBF batch run #1(a), #2(b) and #3(c) average water temperatures 16.0°C, 15.8°C and

17.3°C respectively.
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Fig. 4. Ammonia nitrogen removal in ASBF batch run #7(a)
and #8(b) average water temperatures 8.6°C and 6.0°C

respectively.
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