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Abstract: An upflow microaerobic-oxic ( M/O) process was proposed. During this process an upflow column was controlled under low
dissolved oxygen by aeration to replace the rectangular anoxic reactor controlled by mixer. A comparative study on wastewater treatment
performance was conducted using the two systems under the same operation condition. The results showed that under the condition that
hydraulic retention time ( HRT) lasted 12 h and the sludge recycle ratio was 200% ( inner) and 50% ( outer) the average COD,,
removal efficiency of M/O and A/O were 88.0% and 83.0% respectively. COD,, removal efficiencies of M/O process achieved 6%
higher than that of A/O and the effluent. The COD, contents of both systems were below 50 mg/L. The difference of ammonia removal
efficiencies between M/O and A/O was not obvious and achieved at 95.0% and 93.3% respectively. However there was a significant
difference of total nitrogen ( TN) removal effect and the average removal efficiency of M/O was 16% higher than that of A/O and the TN
removal efficiency for M/O was 67.5% . During nearly 160 days operation M/O process appeared more stable lower fluctuation of
effluent water quality higher resistance to shock loading than A/O especially strengthened the TN removal.
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1
Table 1 Influent characteristics mg/L
p(COD,) p( BODs) p(TN) p( NH, * -N) p(NO; ™ N) p(NO, ™ N)
122.0 ~334.0 160.0 ~192.0 40.0 ~57.0 32.0~57.0 0.4~2.4 0~0.4
206. 5 177.6 51.8 44.6 1.4 0.1
1.4 2
3 p ( MLSS) 2.1 COD,
2 000 ~3 000 mg/L 20 ~30 d. M/0O A/O COD,,
10 d 160 d. 88.0%  83.0%
2. p(COD,) 20 ~50 mg/L
2 2 M/O A/O 3
Table 2 Experiment operation conditions p( COD,) (31.1+14.0) .(28.5 +
15.0) . (22.8 + 12.5) mg/L (39.8 = 14.5) .
HRT/ (33.4+£16.0) .(28.1 £18.0) mg/l. M/O
h /(L/d
D I p(COD,,) AIO M/O
I 8 139.2 125 30 0~30 A/O HRT
I 8 126.8 200 50 40 ~106 N 2 COD,,
I 12 84.6 200 50 117 ~157 M/O COD,
HTR A/O
500 100
A & P pove A A A e R\ AA‘IAAAAA O 490
7N A T g f/ @~ W2 o AAAAA AAxA
400 g*~ e A [ 4 AR W/ £ s i \ Y | 1%
A ‘.( A /’/ :\ O ‘: ' ,’ A
N ¢ * / \ 5> W . ] 72
S 300 | é olﬁﬁ / > \ ' deo -
g’ L % ‘\" \"‘\ / /'/ \\ ‘ é
> Y { o WS\ v \ <l {50 %
a . I PO O\ \ i &
O ol SO \ /. ) X ./ \ XY o 2 1,
% 200 \ / \/ { //‘ X & ’\‘/ \ \‘} \"” ‘/ \\ 5 40
R % \ % / ST a0
’/ N & &
100 - & o 420
............. O- 410
00 10 20 30 40 0 6 70 8 9 100 10 120 130 140 150 160
| MBI | | BBt 1 | | KrBt I |
BITREUd
=0— #lukp(COD,,) e Qeere AOTLZHIKP(COD,,) —&— M/OTLZHKp(COD,,)
=@ -- AOLEERE —— MO E:EHE
2 M/O A/O CcoD,,
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NO; 3 M/O  A/O ™
p( TN) Table 3 The contribution rations and removal efficiencies of
TN N, TN along different units of M/O and A/O process %
N,0 % M/O
A/O m 2
M/O0 70.5 53.8 76.3 16.7 23.7
TN MO 573367 64l 215 35.9
3. 3 2 TN : = / x100%.
(M A ) 2.3 p( COD,,)
47% ; ™ 22% . 5 I M/O A/O
@ A p(DO) 0.4 mg/L p(COD,,) : 5
M p( DO) 0.1 mg/L
0.4 mg/L NH, "N
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M p( DO)
4 M/O A/O p(DO) 0.2 mg/l M
p(DO) p(DO)
4 M A p(DO) 0.4 mg/L
4 M/O A/O p(DO)
Table 4 Changes of p( DO) to gas-water ratios along M/O and A/O process
p(DO) /( mg)
0, 0, 05 0, 0, 0;
I 0.25 1. 80 1.44 1.71 — — — —
A/O I 0.36 2.52 1.90 2.38 — 5.42:1 5.44:1 32:1
I 0.30 2.18 1.58 2.37 — 5.48:1 18:1 33:1
1 0.27 — — 1.63 1.87 1.32 — — — —
M/O I 0.34 0.18 0.15 1.98 2.63 2.19 1:11 5.78:1 62:1 38:1
I 0.27 0. 14 0.10 2.01 2.46 2.08 1:14 5.91:1 3.04:1 33:1
i ; M/O p( DO) M NN p( DO) .
2 2:1~6:1 J. 2006 19(3) :75-80.
4 M.
2007:238-322
. M I I 1:11
u 5 QIU Yong SHI Hanchang HE Miao. Nitrogen and phosphorous
1: 14 . . S .
removal in municipal wastewater treatment plants in China: a review
60% M DO J . International Journal of Chemical Engineering 2010 55( 11) :
1-10.
3 6
J. 2009 31(9) :99-102.
a) HRT 12 h. 200% - (%)
50% M/O A/O ! o
? ] 2005 37( 8) : 1053-1057.
coD,, M/O .
A/O ; ] 2007 38(2):5-8.
M/O 9 GUO Jianhua PENG Yongzhen WANG Shuying et al. Long-term
b) M/O A/O effect of dissolved oxygen on partial nitrification performance and
p( NH4 + —N) 2.3 3.1 mg/L microbial community structure J . Bioresource Technology 2009
100( 11) :2796-2802.
p( TN) 16.8  21.9 mg/L M/O 0
TN A/O 16% J. 2009 3(7):1263-1267.
M TN A 47% . 11 ZITOMER D H SHROUT ] D. Feasibility and benefits of
C) A/O M/O methanogenesis under oxygendimited conditions ] Waste
C/N ‘M P( MLSS) P( DO) Manage 1998 18(2) :107-116.
M 12 HOCAOGLU S M INSEL G COKGOR E U et al. Effect of low
dissolved oxygen on simultaneous nitrification and denitrification in
p( MLSS) 8 000 ~3 000 mg/Lp( DO) , , ,
a membrane bioreactor treating black water J . Bioresource
0.1~0.4 mg/L Technology 2011 102( 6) : 4333-4340.
( References) : 13 LIU Yanchen SHI Hanchang XIA Lan et al. Study of operational
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Contamination and Toxicology 2008 211( 1/2/3/4) : 159-195. Bioresource Technology 2010 101(3) : 901-906.
2 SCHMIDT 1 SLIEKERS O SCHMID M et al. New concepts of 14 GUO Jianhua PENG Yongzhen YANG Xiong et al. Combination
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J . Fems Microbiology Reviews 2003 27(4) :481-492.
3 . A/O
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