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Abstract: Water quality during the start-up period was changed in order to enhance the later nitrifying ability of the internak circulation
three phase bio-fluidized bed (ITFB). The experimental results showed that high N/ C ratio and low feeding concentration of COD
were two key conditions for enhancing the ammonia removal. After the enhanced start-up, an efficient removal efficiency of both
COD and ammonia was achieved with HRT 2h w hen treating sanitary wastewater, the average ammonia removal rate was 74% , the
ammonia concentration in effluent was lower than 10mg/ L. Bacterial quinone profile of the system was also analyzed. The results
showed that after the enhanced start-up, the number of nitrifving bacteria, such as Nitrosomonas europaea, in the biofilm in ITFB
was increased, and the number of ¥ Proteobacteria, such as A cinetobacter sp. and Pseudomonas sp., was decreased. the equitability
of the quinones ( £ ) fluctuated around 0. 5 showed that the distribution of the microbial community in the biofilm changed little.
UQ/ MK ratio of all the samples was greater than 1 indicated that Gram- negative bacteria was the dominant bacteria in the system.
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Fig. 1 Schematic diagram of the ITFB
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Table 1 Composition of the influent

] Bk I mge L™
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K.HPO, 1/2 jang!
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CaCl, 5

M gS0,4 TH,0 100

FeCl; 0.1

NaHCO; i pH 7.0~ 8.0
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Fig. 4 Change of volumetrie loading of ammonia with HRT
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Table 3 Composition( molar fraction) of the quinones in biofilm in the internak circulation three phase bio fluidized bed ( 1TFB)

- FAF 1 KE) FAF2 H3) F1F 3 JH4)

5 20d % 40d 5204 5 34d 9 48d 3 20d 9 34d o5 48d
VK-1 0.0458 0.0543 0.0180 0.146 1 0.0357 0.1067 0.048 3
MK-6 0.1045 0.0372 0.0530 0.0990 0.0375 0.069 0 0.064 6 0.1816
MK-5(Hg) 0.0056 0.0027 0.0177 0.0027 0.0028 0.0161
MK-6(H) 0.0027 0.0033
MK-7 0.0006 0.0025 0.0033 0.0155 0.0850 0.0029 0.1136 0. 1940
MK-5(Hq) 0. 0005 0.0127 0.007 6
MK-7(H,) 0.0007 0.004 4 0.001 4 0.001 0 0.0012
MK-8 0.0039 0.0022 0.0039 0.0030 0.006 3 0.001 8 0.0009
MK-7(Hg) 0.0018 0.009 4 0.0225
MK-8(H,) 0.0056 0.014 4 0.0012 0.0023
MK-9 0.0005 0. 006 0 0.006 5 0.004 6
MK-9(H,) 0.0490 0.1287 0.0204 0.0164 0.006 1 0.060 3 0.007 4 0.0198
MK-8(Hg) 0.2028
MK-9(Hy) 0.008 8
MK-10 0.0206 0.0158 0.0099 0.0022 0. 006 0 0.0027
MK-10( H1) 0.0309
UQ-8 0.1456 0.1807 0.3215 0.4027 0.678 3 0.3814 0. 460 6 0.2947
U9 0.5728 0.2873 0.3102 0.0709 0.038 8 0.2402 0.0119 0.0195
UQ-10 0.048 6 0.2836 0.2222 0.2109 0.0954 0.1250 0.0258 0.2385
Do 6.3665 7.0328 6.0656 7.2954 5.749 5 6.902 4 7.0055 6.9727
EQ 0.5305 0.5861 0.5055 0.5211 0.4423 0.5310 0.5004 0.6339
UQ/MK 3.2795 3.0258 7.2105 2.169 8 4.3331 2.9454 0.9933 1.2358

U0-8 .UO-9 1 UO-10. H P& & UO-8> UO-10
> UQ-9. MK IR £ T UQ. H L FE &b L
MK-6 Fl MK-7 4y 2 H AL Z8 MR Rp 2. LT B 3 1)
MR BE 38 & 4E A KL BHANEH A MK-5
(He) MK-8(H,) MK-9(H,) \MK-10 MK-9(Hy) .
M K-7(Ho) %5+ LRI L ZE .

WH UQ-8 FZAA/E AT B 1M B K,
UQ-10 fA7E T JE A W 1) a WK, BL UQ-8 Al
U Q- 102 = LERRAP IS IR £k 41 B8 ELFE Nitrosomonas

europaea M Nitrobacter winogradskyi'® . 7 A& %
i, 5 N/ C IR Bh &4 T, UQ-8 [ 134 & fnl LA
F 40% LA L, i N/C L2l 0.25 414, UQ-811
WU 15% oA, W, sifb R sha, 2B RE R 4t
TR AN T SR T RN, UQ-9 & AR 4L
BLEH, DL Acinetobacter sp. Fll Pseudomonas sp. FAX
RIOARTEAMB I v WA, LESR AL B i A e

UE AT PTD, S AT 10% i 45 MK-641
MK-7 g RGEH A2 B0 AL 2R, LAMK-641 MK-7
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with differences of influent COD

3 it

(1) 38 2 As #E KK R, AT N/C AR R Eh A
TEER A= P04 PR LA Ak U001 B I 303 (S e 2 R e )
FTH. 5 N/ C FUEHEK COD J2& P91 B8 4 9 3 Ak R

S A B 211 0 B Bl 25

(2) 54k 3 Bl 5 FI RT3 8 24 24 A R Ak BEAR
WREELEVE V5K, 148 HRT 24 2h, 9] LASEEE COD Al
L TR I 2 B, AR PR K R L AE 10
mg/ LULF, P LBRFE N 74% ;

( 3) M id xS IV RGeS A R ) BR iR 23 T, 2
gl s R R B a, A IR A AL IR A
AR A A o R DT 2 B, AR R G b DA 22 IR
BAPERR o . HWBUAE b (R A EAR L FR % D S2 kK
COD LMK, 52 HRT S5 4 AR sE /.

S Cik:

[1] Okabe S, Oozawa Y, Hitrata K, et al. Relationship betw een
population dynamics of nitrifiers in  biofilms and rector
performance at various C: N ratios [ J]. Wat. Res., 1996, 30
(7): 1563~ 1572.

[2] Tijhuis L, Rekswinkel E, Van Loosdrecht M C M. et al.
Dynamics of Population and Bifilm Structure in the Biofilm
Airlift Suspension Reactor for Carbon and Nitrogen Removal
[J]. Wat. Sei. Tech.. 1993, 29(10): 337~ 384.

3] HuH Y, Lim B R, Goto N, et al. Analytical precision and
respiratory quniones for quantitative study of microbial
community structure in environmental samples| J]. Journal of
Microbiological Methods, 2001, 47: 17~ 24.

[4] SR, TR BRI RS S0k P BREER Y T A A1 0T
FUPARHI ] RCERAAIR, 2002, 29(4) 0 95~ 98.

| 5] Hu H Y, Fujie K, Nakagome H, et al. Quantitative analyses
of the change in microbial diversity in a bioreactor for
waslew aler treatment based on respiratory quinines| J]. Wat.
Res., 1999, 33(15): 3263~ 3270.

| 6] Lim B R, Ahn K H., Songprasert P, et al. Microbial
community structure in an intermittently aerated submerged
membrane bioreactor treating domestic wastewater [ J ].
Desalination, 2004, 161: 145~ 153.

[ 7] Yokota A. Akagawar Matsushita M. Hiraishi A, et al.
Distribution of quinone systems in microorganisms: gram-

negative eubacteria| J]. Bull. Jpn. Fed. Culture Collection,

1992, 8: 136~ 171.



