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Experimental study on phosphorus removal influencing factors
in 7-tank process of MSBR
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Abstract Based on relatively optimum operating condition that get from orthogonal experiment, the paper
analyzes primary factors that influence the removal of phosphorus in 7-tank process of MSBR. The experimental
results show that the sequence of the factors that affect phosphorus removal is; COD/P > R > MLSS > COD/N;
the process require the COD/P >60,COD/N >7,but too high COD/P will deteriorate phosphorus removal; the
best phosphorus removal appear when the R is 0. 6; the phosphorus removal will deteriorate while the inlet COD
is too low or too high.
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Fig. 1 Schematic diagram of layout and flow
1.1 ABEES5HZE of 7-tank process of MSBR

R MSBRY M T ¥, A BmAnsmEg
R, PEAERABIE | FiR. FASMARAR  SWE:2007 10 - 13; #iT B8:2008 -03 - 04
EEBNT - BENSS ~),BLBHT, FTENETKLHBARERE
%30 L, 3h BE M A B A B0 R E 1Y 4. 22 B _
L, REMIY 3.47 L, ety 1. 24 LS Y 6. 10 RRTROSRETITTR, Bl pa36s@ 163, com


http://www.cqvip.com

1054

BoE L B ¥ #H

£ 000 http://www.cqvip.com]

Witk B N1 5 L/h, K E s M5 KT
ARG T, 5k A& Mn KMo ERERES,
RIERRIMARE M I E@ESH. 2 SBRI MR
2400 M U TE KBS, BRSO S A SBR 1T
WA THE BB, BARETHHIERATL R
Weits, RZ %M. SBR MBS EIWMERN 2 L/h,
RN A% A 24 h #4gimtT. AR B E SO HKR,
RERETE 25 ~35CZHE, N L&EH KK pH E
7~8 , SRT 3 15 d, SBR ¥ Bif 5] 425 il Ay « 35 % 40
min, B, 50 min , # UL 30 min,
1.2 SiREMR#EAKR

B TS K A 28 T G R A ot BT v 3B A v P B TE
B, AUESIEERE LER, S BEREEAR
MSBR g8 rb . B FHAK R A A THEBUE K, U
BRI AR, UL NH,CL 38 IR, L KH,PO, A8
U, Fl NaHCO, i3 K i pH ETE 7.0 ~7.5, 3 X
1 mg/L W RmsAbEmmETRRAR
(EDTA 10 g/L, FeSO, « 7H,0 1.50 g/L, CoCl, -
6H,0 150 mg/L, MnCl, - 4H,0 120 mg/L, H,BO,
150 mg/L, ZnSO, - 7TH,0 120 mg/L, KI 180 mg/L,
Na,MoO, - 2H,0 60 mg/L, CuSO, - 5H,0 30 mg/
LYo ¥5 % 94k /3K K T COD 400 mg/L,
MgSO, - 7H,0 180 mg/L,NaHCO, 450 mg/L,KH,PO,
(P)6.67 mg/L,NH,CI(N)100 mg/L, 5 J& Yl {k A%
D #HAT R, 7 E A& kK COD/P COD/N AY,
#e 4t 7K COD 400 mg/L A4S, B As A s PN 1y
W B K18 A [F] COD/P .COD/N fH,
1.3 SHHBRFE

COD: EREFRHA L, NH,-N: g4 KIA R ek,
TP: &of B B8 87 1 f#R-4H 86 B 4y S B B i DO: SJ
G203 RIS & 43 BT AX; NO,-N. By — 5 B2 ot i 3%
PO, SBEBLA L B,

2 HZROWEITE

2.1 MSBRIZEMTFHWEXZRAULBELER

S

MSBR TZ 1 Zmi kR RN KRR £, 455 MSBR
HEMES" Y AR EXEZRFEEBRNEZHR
T# # K COD/P,COD/N, N [8l i It R, B <t
MLSS %, [EXRABHERKERILEK 1,

2 AERLRRBMRRLE RE ARSI, &t
XF MSBR IE 32 S& 5 45 SR 1) B WL 20 ol A0, 7E 3% 28 1
KIS F b, 7K COD/ PRy R 25 Jy44. 947, RaA>

‘2 ®
®1 EXHBEAKFR
Table 1 Factors and levels in orthogonal experiment
B #
K ¥ COD/P COD/N R MLSS
(A) (B) (¢ (D)
1 30 3 0.2 1 000 ~2 000
2 60 5 0.4 2 000 ~3 000
3 100 10 0.6 3 000 ~4 000

®2 EXHBRLERREASH

Table 2 Analytical results of orthogonal experiments

. EE 3 R
COD/P COD/N R MLSS (TP XERE,%)

1 1 1 1 1 33.16
2 1 2 2 2 71.27
3 1 3 3 3 72.92
4 2 1 2 3 76.26
5 2 2 3 1 83. 66
6 2 3 1 2 66.67
7 3 1 3 2 68. 00
8 3 2 1 3 2.75
9 3 3 2 1 21.00
Ky  59.117 59.140 34.193 45.940

K,  75.530 52.560 56.177 68.647

K,  30.583 53.530 74.860 50.643

R 44.947 6.580 40.667 22.707

HF i oR(E, AT HUE X MSBR R B 04 32 il 12 BE &
K ,R FMLSS R 2,45 K 40. 667 F122. 707, 57K
COD/N (R 2 B /N, Ay 6. 580, JH: Xof Bk 9% 144 52 e 2 J8E
R 4 ANHEF RN, BT 7 X B8 5
BEMH KB/ ALE N COD/P> R > MLSS >
COD/N; HEM A& RE WA, T Bt
SHAF A ABCD, (M B HBFREKREFK
)L BT K COD/P 2 60, V5L LL R 7 0.6, 18
A MLSS 24 2 000 ~ 3 000 mg/L, # 7K COD/N
H 3
2.2 ik COD/P Xt Br# Y & M

RE R GURR BERUR 07 IR 0 50 88 2 BE KK iR, U
HRSKERBEL . B2 K 7 WKk COD/P AR
mlmf, TP ZER M B E R . & 2 Al A, YK
COD/P & 40 ~ 150, B & /K COD/P K, KRR
b o R SO 3, B T IR BB, K TP R &
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BRI, ZERF . HBRZEAE COD/P M 40
F 60 B 3K, 7E COD/P M 60 i F] 150 by LER &
FERTHRMBE, HELAREE 0% ~710% Z
. B COD/P iHIM AR —ERE N, ALK
YAX R, MBI AL FAHE X L= MRS kB iy &
Br#E A E COD/P 3 KT K,
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Fig. 2 Effect of influent COD/P on phosphorus removal
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%fF COD/P >60 Bf KB T FEGHE, 4 H IR
R PAOs(RBEH) 5 CAOs( R EH WA R
%4 COD/P BT, 15 U6 o M B Uk B L S AR MK, X Fh 3F
oW/ PAOs (RN Z RBEMRIL PR S &, (H R,
PAOs ERELAUB T X ERKERMERBERE T
RRIRERRBURKZBERFRHFAERRNEG R
PHA, it LA, PAOs kP £ 3R 8% R £ FURL & & A W 2D
oA Bk PHA S BRI, 5 —FiE,
B F CAOs A& KB X RPEMREL BB X — M
BT S Z B X AR KM H L, H i
ENTERELG TR B 5 &R Rk
REAER, WL PAOs IRIKAR T B E, HFEENE
B PHA, 7E3F & 444+ T ,PAOs i & TR R E
B9 PHA Y5 7 U B8R 6K THT 32 357 R AV 7 35 R o A9 L 481
{8 GAOs ZIW] LIA RN 2 5 19 PHA SR A K.
PAOs M6 % M 5 305 B R AL
2.3 FiREFL R 3T ERBE MR M

EALZEF, RFEERE K R 6 TP B FH
JLE 3, Kk TP ZBRFEHE R M RKEANES S
MR RS, Bk TP ZRELIAER HO0.6 BF, 7
BI# R 0.3 B, B IS IR E AN REAFFKEARAK
BIRWE N Z 0 TR LR, 2R ENH
70% . BT ZER KRS, TP B EBRELH
LR, B kB 0. 6 B, TP R EAE 90%
. BEW ks Ku, BRAR TR EGRER
MR RKE, BB FELHHREBKRE
e, AT T B IR E B, TP R EBEH AT

A‘F"%O
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Fig. 3 Effect of R on phosphorous removal

2.4 ik COD/N 3t B BEH9 5 I

#E7K COD/N X R BRI an & 4 Bis,
B K COD/N 30, 3 /K o & B ¥k BE BRI, R <03t
PR AR R B R R, RAE T NO, HEM
A, W5 U8 [ B K e o A B R R A £t A R B
A% PAOs IRE BB TIMMRML, Bk TP IREE
ZETHRAOBE, TP LEE LA, X COD/N>T
B, THEHRBTEE, HKTPREE 1 mg/L £
fo S—MBARBE T L ZEXR#/K COD/N>4.3
FHEL ,MSBR7 #h T L ERE = M 7K COD/N L, X
5 MSBR G ERMAMTRE X, EERMLES
REAKRERSRE, MBEFHKF NH, F2 K&
(COD/N <7) , RFu4r Hy BAE A6 A K & B Bk £ bE

SV E W AR A M, W PAOs B R EREBE
@ JKTP  SATP o EBK

TP(mg/L)
F-y w (=29 ~1

o = N W

#s/KCOD/P

B4 37K COD/N 3R BERYI R 0
Fig. 4 Effect of influent COD/N on phosphorus removal

2.5 itk COD iR B xt B 8% ) %

%+ k7K COD/P =100,COD/N =7 A48, i
¢ COD YR XS 7 Hb £ BRBEHI I % 3,

MZE 3 BT, B K H COD ¥ BF A 3%
L REm BB N, #/K COD BAKAT (100
~200 mg/L) , BRBRBBAL, FBEEH TMHA MR
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MREMBHREANETR EBEEH THATHERE
EWERM(1.50 mg/L) , iR RHKG TEMHP H K
TP ¥ J& (0.49 mg/L) ; # 7K COD % i 3| 400 mg/L
A, EBRERKER, XD 86.67% , [RE MR
BEHL AR KR EE COD R B R £, K TP IKE
WARTF 1 mg/L; 2Kk COD ¥ BE 3% fin 2| 700 ~ 800

mg/L B, RERRBEE I T T B, 5K KEE
75.77% . Bk COD ¥k B (700 ~ 800 mg/L) 7E
REM BB B AT LIS EI MR, (HE S F B
ABRS MK COD #im, B L LM COD &5 &
YR T L E, S8 PAOs vt , HBRBEAL B
TR

%3 itk COD 3 MSBR BRI RS R
Table 3 Experimental result of effect of influent COD on phosphorus removal of MSBR
BEAK COD ¥ B BEAK TP sk TP P RE M T 3K RER T RE I R I 3K
i (mg/L) (mg/L) (mg/L) (%) B2 (mg/L) W 2 (mg/L) W % (mg/L)
100 ~ 200 1.50 0.49 66.97 1.62 6.50 8.12
350 ~ 450 7.06 0.94 86.67 3.03 14,41 17.45
700 ~ 800 10.39 2.51 75.77 4.45 16.26 20.7

W REM I #RREZRREY | BEMIEKE S KBMIERENEM, KRR AW [ PR,
RER T BERKEZAREN I BRERESHRPREREN2E, RBRER [ T3 BERRE;
REWMTRERM® [REZHREN ITBHMERESRAR [ MR EN2E, FBRREY T HREREE

it

(1)3#E7k COD/P XF MSBR7 %b T. % B 8% 19 2 1
BEEREAX HREBFREBKL R, BREBS b
MLSS, & 5 2 i /K COD/N, mEN LA HES AR R
#E7K COD/P % 60, B3 . R 77 0. 6, B < 1 MLSS
2 000 ~3 000 mg/L, 37K COD/N % 3,

(2) ¥tk COD/P # 40 ~ 150, TP £ B E 1
COD/P M\ 40 BN %) 60 BF 3, ¥ COD/P M 60 1
I 150 B, RBRFEEZE TREMBE B RER L
RMO.2HMP 0.7, K47k TP B R W3 KR A%
MEfE FHRRa S Xt B tE TP KSR BLTE R N
0.6 Bf; i /K COD/N K fm, TP 2B R E + 7
FEE I

(3) T4tk —EH COD/PWIBER T B E
K COD YREE M3, P BB M BTG e
#, @K COD ¥k B BAK AT (100 ~200 mg/L) B I A%
EHRFFERH TRAS SR A BEFHRAA
FEFFEG ® K COD ¥k B (700 ~ 800 mg/L) 7E K
AP RBEER AR MR, BERESFBGEA
Bl COD X, Bt £ M COD 25| E#
RAET L EH, 53 PAOs ik

& % X |

[1] Ng Wun-jern. Sequencing batch reactor treatment of
wastewaters. Environmental Sanitation Reviews, 198928
(9):59 ~62

2] B, HEBEKGEETYE— MSBR. HEZKHA,
1999, 15(6) :22~24

[3] Yu Dai, Zhiguo Yuan, Xiaolian Wang, et al. Anaerobic
metabolism of Defluviicoccusvanus related glycogen accu-
mulating organisms ( GAOs) with acetate and propionate
as carbon sources. Water Research,2007 ,41(9) :1885 ~
1896

(4] ZF8, BHE%E, BHEE. WH MSBR REM AR MR
BHFIE. B E A KHEK,2001,17(1) :9 ~ 14

(5] X8, %% H,BE%. S 27 At % 8 (MSBR)
R BT b EHLAKHEK,2003,19(5) 141 ~43

(6] {E¥,iE 4. MSBR ARG AR KRR AR
ST 7K HEK ,2002,28 (1) ;22 ~24

(7] B BiE B 4. Bt B MSBR T2 4% M Hig T 8%, o+
B 47k HE7K ,2004,20(1) :62 ~ 65

(8] &8, BHE, BIEE RIS KEBRBKA MSBR TZ
LGB ST BRI TR ,2002,18(6) ;19 ~21


http://www.cqvip.com

