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Comparisons of Simultaneous Phosphorus and Nitrogen Removal in Sequencing

Batch Membrane Bioreactors
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Abstract: Two SBMBRs run in AO and A>0 mode were operated in parallel to compare their ability of simultaneous phosphorus and
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nitrogen removal. The results showed that the removals of COD and ammonium nitrogen were averaged over 90% and 95%
respectively. A’0 MBR has the stronger anaerobic phosphorus release ability; its SPRR3y outdoes 47. 5% compared to AO MBR.
SPUR3p of A0 MBR was lower which may attribute to the higher effluent TP content. The ratio of DPAO was enhanced 57%
compared to AO MBR. And when nitrate as the only electron accepter, the phosphorus uptake mass with unit electron transfer was
30% higher in A%0 MBR. This two factors lead to the st ronger denitrifying phosphorus removal ability of A%0 MBR. Furthermore,
the membrane fouling was mitigated in A20 MBR though the aerobic time was half to that of AO MBR. The membrane filter
function made SBMBR’ s effluent free of the sludge settlement ability.

Key words: sequencing batch membrane bioreactor ( SBMBR) ; nitrogen and phosphorus removal; denitrifying phosphorus removal;

membrane fouling; wastewater treatment

Y I T 26 0 BN 2% BE AT 15 7K b BRI, 56 2

W 58 () Dh RE AL QR D0 BEAT B 3, X — 4
AR B B, H R TG K A HR AT BT IR 2. T 4E

;k JEE A= 40 9 2% (MBRY) H 1 Ab B8 2880 S G oty b TG
BAUSEAR  H 2552 BTG 3 e kAT 1%
4 MBR 5 74tz MBR (SBMBR) (1)} Lt ik 56 #F 57
L, SBMBR A5 1R 4 (1 [7) b 156 %60 Bk w5 2 05 41,
(RIS AT D6 B2 SBM BR 19 [] Bsf i a0 a4 96 A ad —
V71 52

H SBR 5 L AH &5 & 1) SBMBR R T A&
M MBR 40 s LLAb, X1 B2 A A< 5 Al SBR
T8 2 BRE IS AT 48 AT B K 02 AT 5 R
A T IR NETT Y. W XTI 8% A 75 ¥ TR 45 VS
W B, BEKe TS Ve T A W 5 A AR R AE N 2% N,
JIT LA S 2 F 1) A A4 400 i 5 R 36 M 9 K, X RE
WS P s, VR R AR AT LA 1) i 0 A . T AR B

(VA R A e B i A 4 7 9, AR B b 34 G, T
TR RE . I HLEE AR 28 IR S T 8T RO
i P SR PEAR DR M PR ARG SR, B S T A% 48 R I
TP I A4 i I 85w ST RS 88 1 N SR A DX i
Ui LR, i 2 5 R W 48 5 IR A (B4R AU AS
BrEAEE, SBR 21 A J5 20 B oot vl (1) A2 K B3
ToRAF, RISt A2 T SRR o, A R SO 2
PR SBR[ s 248 2 ok SR B S AT WL Rk T . B
A, T SBR K, 4L 48 SBR R4, i TETG U
AR UE IS () A 3 K R HE K B B 4 T AN
AT SR I8 0 I [ia) . R T JEE 3 5 ] LAAE B N B B
FEK, RIS ] LASE 4 G 25 DOTE B BT i 218 I 1) A
Y #5 B 8#4: 2005 11-07; 21T B #A: 2005 12-23

EETB: M5 (AR L4 0 H (50578024)

TEE T v P St s( 1978~ ), 2o, Wb, 2 BEuF Ay a0 Ay L 2L 4 B 4%

(l JL }k&Lm"[’rﬂf“’ 1. F-mail: Jingni_ xiao@ )'u]um. com. on
* R RN, E-mail: zhhanmin@ 126. com



2234 B oW

I, At AN A= 4 J i 2 mT LAk 2> 4% 48 SBR. 11§ 4
I fa).

AARHE X SBMBR 7E 2 Fi A A1z 47 77 20 R IR
U IS MBR(AO MBR) 5 IR 4/ 64U I A
MBR (A?0 MBR) | ¥5 %40 1 25 B fik A% [ I 5
BT R AF PR AT T AH OG5, LA ST Oh J5E A 40 J I 4
158 23 B0 (1) S s TR FH R 1 — SE PR 4 s

1 MR5FH%

1.1 R

AO MBR 5 A%0 MBR JFBE2E 1T fonf Lo ik 56 WF
5, RIS E A 1 TR, 2 A RO EE R TR B kAT Bl
PaE, A7 R 100, SR KA AT 2B 0. 1m?, 7
Wi KR AT 2R 0. 01m?, T 97 B e 42 ol )2

a5, HAEEAK VT Bk [a] . s A% B AR 2E, DA
PRAE TS A V5 Je 7 AE BB Bk T B IR S, Ve /KR
AR5 RN, 3 S A K, KRR
fEAE. 2 A S N 3 B 75 DAY BEAHT 10min 4 58 1
BEK, U S B B K A A E K 3 1. 671,
HRT 24 12h. A0 MBR (1) 46 2R 55308 3 6% 5 %2 7 K
SRR 3 52 B, 55 SUIRH R Ak 43 n 8 5 kK ik
PEIEL(COD/NO3 ) qaaly 6.25. HLHE IR 50 FEAS A
BURGE B 2% b B 1) 4k Fl 25 42 1, J&) 30 vk T4, oy
MR AEL RS 45 ) 2 AN R W 28 4e i 25 °C X1 °C. k5
KA TSR 2008 vh 23 27 Y BBy B, ST A 0. 15m”,
HEFLAZ 0. 18m, FEESEULE 1.

Loan KA 2. FEEACHT: 3. Y- aE et 4. mhim gk gg: s
TR, 6. HLREN; 7. EEEh ISR ER) . 8. B R
Rid; 9. BEAEE 100 BRALPE 100 SOEE R 120 KR Eh %
13. $riithil; 14, BETES: 15, 1k mlig
BE1 ki ERE

Fig. 1 Schematic diagram of experimental process
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Table 1~ Operation parameters

i 28 A%0 AO
TR L 10 10
HRT/h 12 12
SRT/d 15 15

it 25 %1 251
FIWI(T) / min 50(an) + 40( anox) + 30(ae) 60(an) + 60( ae)
JSEI B/ Lok ! 3.34 1.67
(COD/NO3 ) 6.25 -

RS VE B A XOE ARG KA #L ) RS
P, FEMLVSS/MLSSy 0. 58. 76 1 AN e W v 4]
R FRE d g/ LG, 0% 2 ANV as, 5 Rk
¥ 2 gf L, 5 MR 84— 3L

IR JSUK O B AR T5 5 K, B RERE Sl B
R G ARl A S D M ¢S04+ 7TH,0 (CaClye
2H,0 FeS04° 2H,0 AL B4 AC il 1y i, COD 280~
460 mg/L; NH;-N 19~ 28 mg/L; TP 6.5~ 10
mg/L; NO2-N 0.002 mg/L; NO3-N 0.05 mg/L
(COD: N: TP #y24 350: 25: 9).
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Fig. 2 COD removal performance of the two M BRs
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Fig. 3 Nitrogen variation of the two M BRs
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Fig. 5 Specific P-release rates of initial 30 min in the two systems
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Fig. 6 Specific P-uptake rates of initial 30 min in the two systems
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Table 2 SPUR3g of anoxic and aerobic phase obtained in the batch test
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