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Hfects of feed water C/ P ratio on performance of
anaerobic-anoxic-oxic process

WANG Xiaolian, WANG Shuying, PENG Yongzhen
( Key L aboratory of Beijing Water Environment Recovery, Beijing University of Technology, Beijing 100022, China)

Abstract: With the deterioration of eutrophication in China, nitrogen and phosphorus removal from
wastewater have caught more and more attention, while influent C/ P ratio is one of the most important
influencefactors To investigate the effectsof feed water C/ P ratio on the performance of anaerobic-anoxic-
oxic process, four different feed water C/ P ratios were desgned , that is55, 45, 34, 23, 0 asto study the
variations of COD, TN, PO; -P and sludge characteristics with the C/ P ratio. The results showed that
when the C/ P ratio was lower than 32, P removal efficiency increased as C/ P ratio increased linearly , while
the C/ P ratio was higher than 32, the P removal efficiency maintained at 90% 98 %, and effluent P
concentration was lower than 0.5 mg - L°*. In contrast, regardiess of the C/ P ratio, excellent COD
(90%) and good total nitrogen removal (75% 84 %) were maintained throughout the experiments.
However , P percentagein the wasted activated Sudge (WAS) increased as the C/ P ratio decreased It was
also found that denitrifying P removal existed under different C/ P ratios by controlling the operation, and
nitrogen and phosphorus removal eficiency could be improved.
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Fig 1 Schematic diagram of A%O process
1—feed; 2—tank; 3 —peristaltic pump; 4 —stirrer;

5 —anerobic 1; 6 —anerobic 2; 7 —anoxic 1; 8 —anoxic 2;
9 —aerobic 1; 10 —aerobic 2; 11 —aerobic 3; 12 —aerobic 4;
13 —settling tank ; 14 —air flow meter; 15 —air pressure;
16 —effluent ; 17 —diffuser; 18 —recirculation flow ;

19 —ecycle flow ; 20 —excess dudge
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Table 1 Operational parameters of A%/ O system

Parameters Data Parameters Data
HRT/ h 9 Qn/L-d? 127
SRT/d 10 Qr/L-d? 404
MLSY mg- L-? 3000 Q/L-d? 64
DO/mg- L1 23 R 32
T/ 20 r 0.5

Note: Qin—tnfluent flow rate; Qr—nterna recycling flow
rate; R—nterna recirculation ratio; Qr —return dudge flow rate;
r—return dudge ratio.
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Table 2 Operations of whole experiments

Operations C/ P ratio Average C/ P ratio
Run 18 —25 23
Run 30—36 34
Run 41 —51 45
Run 53 —61 55
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Table 4 Comparison of biomass production
op Average aerobic Average aerobic (MLVSS Average system COD WAS B % P wasted
MLSSY mg-L-* MLVSYmg-L-* /MLSS/ % removal/ mg- d- ! /mg-d? Yobs ° /mg-d?
23 3782 2572 68 41431 15522 0. 375 10 4 1614
34 3173 2411 76 38643 15036 0. 389 81 1217
45 2872 2298 80 42064 14742 0. 35 6 4 944
55 2420 2057 85 43838 13840 0. 315 49 678
g 700 — . A’O C/P
= ‘ B C/P=55; @ C/P=45;|
- 600 [ B ’
= | O C/P=34;@ C/P=23 |
- N CoD 90 %,
| | 75% 84%, TN 15mg-L*",
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