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Abstract The modified A*/O process was used to treat urban sewage, and the effect of optimized operation of
primary sedimentation tank ( PST) on nitrogen and phosphorus removal were investigated in the specific engineering
example. Six different operation conditions were adopted in the test, namely, the flow distribution ratio of raw water
entering PST to that directly entering the biological tank stepping over PST were 10:0, 8:2, 6:4, 4:6, 2:8 and
0:10, respectively. The results showed that the optimized operation of PST had significant influence on the
concentration of total nitrogen in the effluent and the efficiency of biological phosphorus removal, but had little
influence on the ammonia nitrogen concentration. The phenomenon of denitrifying phosphorus removal existed in the
experimental process, and the denitrifying phosphorus removal rate was positively related to the flow distribution
ratio of raw water stepping over PGT directly entering the biological tank. Among the six different conditions, the
more optimal flow distribution ratio of raw water entering PST to that directly entering the biological tank stepping

over PST was 6: 4. In the later stage of this condition, the average concentration of total nitrogen in the effluent was
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8. 79 mg/L, which was 33. 9% lower than the original condition; the concentration of ammonia nitrogen was lower

than 0. 50 mg/L, and the average concentration of total phosphorus in aerobic area was 0. 34 mg/L, which met the

first level A standard of Discharge Standard of Pollutants for Municipal Wastewater Treaiment Plani ( GB 18918-

2002) ; the power consumption was 0.337 kW-h/m®, which was only 5.31% higher than the original operation

condition, with a small increase. Compared with the original condition, although the power consumption slightly

increased, the controllability of the effluent water quality was further strengthened, and it was significantly better

than the discharge standard of the first level A.

Key words primary sedimentation tank; flow distribution ratio; modified A*/O process; nitrogen and phosphorus

removal; denitrifying phosphorus removal; power consumption
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Fig.1 Process flow chart of sewage treatment
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Fig.2 Raw water quality during the test period
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Fig.4 Effect of test conditions on BOD; of primary

sedimentation tank and biological tank
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Fig.5 Effect of test conditions on C/N of biological

tank and nitrate nitrogen of anoxic zone
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Fig.7 Variations of total phosphorus concentration along the

process flow and biological phosphorus removal rate

WIAEAIDTHBAE B B DT 2 B, DR A0 IX PR A BIL A
AT BUBEREA S 0 AR, T 8 Bk T
PRAR DX Sl B AT 76 T T, IR AR X Aok i
S SR E TGS B TS, OF vk B Gk
7.32 mg/L, BT T BT 38. 1% N T4 IV ~ T
BUVL, IR RO P- 24k BE AR 28 Bk, B - Bk i 3%
Wi gz, X BB T REE AT DO RE AR R S L
RN A Z ALY RS S
AAL N PRAAREBE R BT 98 3l 0 i A R4 IX
SR T

M7 AT LA & 00T Bl A X Bk B
BIRAAR, ENTHE T ~ T8 VI S 4 DRl ik
RIZWTT RS SO R B AR XK A TR
TEBRBEIL G RO A 3 Bl T A AE DR A IX o A
L e B K S R & M R R R R
( polyhydroxyalkanoate , PHA ) Ay FL F-ib44 | DL Py [F] 37
FRHERY NOJ-N L7324, [ 20 5¢ iU 5 B A Ak

A BARIZ I AL T AL S R
SR ALRRE 2 2R AR, (H il 32 TR 7 4 4R XK i

By S G = A R R ST PN e US|
LA ARV itk S MR FE AT, A% 8 B SR W g TP 7] 22
WEANTE, I AR B S = S, T T ~ T
BLVL, 25 T80T B Ak B 8% 2R 43 i R 36. 0%
41.3% 48.5% .56. 7% .65. 0% . 68. 4% , TE# A
5 9T [v0) PN [0 3 L 55 5 e v B2 AR G 2 I IS L T
A TOLBE X BRBR A 2 B b Th a3, 150 B b
P UL 7K 43 T HE AR U /N | R AR U it 1 %
HEA A W3t 43 B HE B K O b B R
Tt

2.4 SRIRESBESHT

TG KAL) R AR, PRSI, H L FE K
A BT A By HE I 30% ~ 60% , i H i
TP A X LR R A 7 S H AR AR 1Y L 5] 2
Tk 50% ~70%" HURERY FR S AR W P S U
W BE TG ML R BE /K- ARG, M5 ek E 5/
PLYD MR B A B, ol AR i i e /0, LA 1 A
557, FLFERNAIC ; V5 VR M 58 ML Mk B e ik, ol
Y L JAHE MR, AR R, IR ]
RGV5 Ve EE N 8 Fiow , -RAETHOLANE 9 B,

6500 . ; : o ; 110
TR TR TR TRV | TRV | TRV
: . I %o‘«
6000 - ; fe® 08
; : . ; e
-~ : ; : seni
= ss00f : ; : O 106 3
& ' : ; : g
& ! 2
%] 1 >
S 5000 ”,oi,. ° 043
@® ? ®s 00 ’o E
% 2 1 1 H
4500 : 5 | E i 402
: ! ' ol MLSS |
* MLVSS/MLSS
4000 i ‘ ‘ i ‘ 0
0 20 40 60 80 100 120
AR Fl/d

B8 R TRxizikKENZIT

Fig.8 Effect of test conditions on sludge concentration
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