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Abstract;

sewage. It was operated successively with three-stage mode and two-stage mode. The process

The bench-scale modified step feed—multistage A/O system was set up to treat synthetic

performance, settleability and bioactivity of activated sludge, and mass balance of process system under
optimized operation mode were investigated. The results showed that the effluent water quality under two-
stage mode could stably met the requirements of class [ —A in GB 18918-2002. The removal efficiencies
of TN and TP under two-stage mode were 82.80% and 92.98%, respectively. They were both higher than
those under three-stage mode. The settleability of activated sludge was desirable. The average sludge
settling volume (SV) and sludge volume index (SVI) were 36.80% and 80.74 mlL/g, respectively. There
was no filamentous bulking. While the filamentous bulking arose easily under three-stage mode, which
could result in the operation failure. The bioactivity of activated sludge under two-stage mode was higher
than that under three-stage mode. The specific phosphorus release rate, specific denitrification rate,
specific nitrification rate, and specific phosphorus uptake rate were 0.77 mg/(g-h), 3.99 mg/(g-h), 1.12
mg/(g-h), and 0.21 mg/(g-h), respectively. They were 1.33 times, 4.56 times, 1.30 times, and 1.90 times of
those under three-stage mode. Compared with three-stage mode, the two-stage mode was desirable for the
modified step feed—multistage A/O system. The balances of COD, nitrogen and phosphorus were 93.81%,
97.79% and 83.77%, respectively. The carbon sources consumed for nitrogen removal was 5.25 g/g, and it

was 4.12 g/g for the first stage and 6.65 g/g for the second stage. The carbon sources consumed for
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phosphorus removal was 11.29 g/g.
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Fig.1 Schematic diagram of bench-scale modified step

feed—multistage A/O system
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J& WU — AL, B LR A WFE 5 000 r/min T 5
5 min, B V8 VRO e R R VR A o 1A A #
NERIA DR W e A i
1.4.2  RAEATE DA

DX FH 7K A R 2 AR A B i A5 NO, -N i
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HEKF 7K COD - ¥4 3k B2 43 1) 24 398. 98 F11118. 70
me/L, 34 5 % 95. 31%; 2 B ki L T R 2 5 17
WI1R] (56 ~ 68 d) iFE A A H 7K COD - 2% B 43 1) Ry
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FEIBAT I (10 ~ 28 d) # 17K NH, =N P24 B 43

<11 -



BH41E Bs5H

OE 4 K HE oK

www. cnww1985. com

Bk 38. 83 F10. 26 mg/L, V- 35 2 bR % 99. 32%; 2
Bepi s R R g 12 A7 18] (56 ~ 68 d) ik H K & Rk
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Fig.2 Removal efficiency of TN and TP under three-stage

and two-stage mode
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5 R SCERIRIEFIAT . BLAh, 3 Bt T RGE M 4F
A XU 2 BB 2 1A, ISR XA TR DO i
T e e S i A, AN (S ) Sk S R B T L
ISt 1 5 6 i A LA 23 DR A, 1 T ) )5 B
BE A W R AR AR 2 BT L R
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Fig.3 Activated sludge concentration and its settleability
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Fig.4 Anaerobic phosphorus release activity of activated

sludge under different operating modes
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7Y B i 25 ZR0 v B G 1, E 30 min Bl 28 R0V
1 47. 34 mg/LIFAK = 4. 53 mg/L, B T 5 08 S Al
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Fig.5 Denitrification activity of activated sludge under

different operating modes
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Fig.6 Nitrification activity of activated sludge under

different operating modes
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Fig.7 Phosphorus uptake activity of activated sludge

under different operating modes
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Fig.8 Mass balance of system under two-stage mode

p P 8 a A, K T VT AT ARG
COD 43 1 7 490. 46 .2 453. 09 Fl 1 024. 57 mg/d, ¥F
AZRGH COD Kl 3 968. 12 mg/d; H1 R GEHiK
Pl 15 P HERL LK Ak CO,SMRHEH 1 COD 433l
J 408.33.976. 49 F1 2 337. 69 me/d, HE i} £ 45 Y
COD -~ 3722.51 mg/d. [HI, &RGEHY COD ¥kl
VAR R 93.81% ., A — B Akl CO, 1Y COD K
1358.51 mg/d, (5 #E/K M COD By 34. 24% ; 55 — Bl
1k 4 CO, Hy COD 24 979. 18 mg/d, (5 ¥ /K F COD fy
24. 68%.

ARk s T IR A &R SE /9 TN 4390
49.57.247. 93 F1103. 55 mg/d, &3t 4 401. 05 mg/d;
MR G K  T 475 U A R A R N, SR HE Y
TN 43 51 4y 78. 68, 83. 42 F1 230. 08 mg/d, & i K
392. 18 mg/d, P IE, R G2 () TN 9 K} i R K
97.79%. H b, 5 — B4k N, 1 & A Y iR
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5B N NN | 51 || B N B R 7 il
6.07.30.37.12.68 mg/d, # ARG 1) TP L& K
49.12 mg/d., W R G0 H KRR 4315 P HE H 00 S8 53
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