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Optimization and Stability of Denitrifying Phosphorus Removal in a Two-Sludge

System for Treating Wastewater with Low Carbon Source
ZHANG Yao-bin, XING Ya-bin, QIN Si-fei, QUAN Xie, CHEN Shuo

(Key Laboratory of Industrial Ecology and Environmental Engineering, Ministry of Education, Department of Environmental Science
and Technology, Dalian 116024, China)

Abstract: Poly-B-hydroxybutyrate (PHB) could be efficiently accumulated under optimized conditions in a sequencing batch moving
bed biological reactor (SBMBBR ), and a high performance of denitrifying phosphorus removal in the reactor could be achieved by
coupling with a two-sludge system. Denitrifying phosphorus removal achieved the highest efficiency under influent COD of 200mg/L,

81.4% and above
100% , respectively. High biomass in the SBMBBR is one of keys to improve the performance in removal of nitrogen and phosphorus.

neutral pH and stirring speed of 80 r/min. The removal rates of phosphorus, NO, -N and NO, -N reached 83. 7% ,
When the SBMBBR was conducted under a two-sludge system, stable and high performance was obtained. Removal rates of phosphorus
and TN reached 89.2% and 84.5% under the influent COD of 140-170 mg/L and TN of 34-42 mg/L, respectively. In the process,
phosphorus content in excess sludge approached to that in the feeding, and other path of phosphorus removal was not found.
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Fig. 1 Two-sludge system of A, N-SBMBBR

1.2 AR5 Yk

S5 TG e A K& BTG K AR B S U [l
. A,-SBMBBR 1) 52 i 1k 5 Wl 1 19 15 7% 5 946 3
B B AT L5 1 B BEAE PR/ A A R kAT, H
fR 2 JEAT HE T & AR BR BT, P InF 30 d 56 2 BBk
FHIR S/ BT HEK /8 0 s A7 TEIR A8 i 1
FL R g HF A R 30 mg/L AR EE 30 mg/L.

Jo COD MBERBLR K, H 92T BR 5% B COD 7E Bl %
By 2 me B ML R A TR B AR K 5 3 B BOR
PRAR /B RSB as A7 75 3. 4 RRCRH A SR Wl T o 4
SR WA AT 1) L A9 T e A5 T S Ol R 19 L
M ERIE 3 B B R S Ak 3R T o 4 R
AL 71, 3% , Ul B E 8 S A (9 1 2
(gt



1022 B2 5

32 %

Moo

N-SBMBBR 1 Ji7 2l £ 45 4 B 5 i 1k g 1 19 1%
F5 B AN R B IR R 45d. JS Bh 3R] ) #E K CoD
NH, -N #&JE 4> %1245 100 mg/L .50 mg/L ( F: & 1 i)
COD ¥R FE K 300 mg/L) , FEBINE ;5 MEITER
PRFERA Y R BT E Y S h.
1.3 M H &7k

COD . fafisl % 3 P T % 155 PO~ -P L SH B BT 2
e NO, -N . 58 b 43 6 B 3 s MLSS SR At
TRRE k.

PHB A9 B ML R B8 A0 20 56 6 B 1.
FE 1A B JE 30 A0 S ) B[], DA R 7 8 +h B — 2
(R A D B 50 S5 A YR SR M AR R A B 45 4
Bl K VR, STEVE IV A, 28 A, A 10
mL R BLER , 7E 100°C F KA 10 min, B H Z=E W, 1
235 nm | EAM 366 BE T A WO B AR 4 A
ML B PHB Y

2 ERE5ITR

2.1 Sl AR R B 0 A R S AL

2.1.1 COD REEXT PHB ¥4k 5 &85 22 BR (452 M
2(a) NTEPEIK COD ¥ JE 43 %A 200,300 F

400 mg/ LI}, COD & J& 7 IR 4 B Ak 40 B 1) 722 1k

400
RE BRE
350 H\ (@) —=— COD = 200 mg/L
—o— COD =300 mg/L
300 —&— COD =400 mg/L
= 250
1)
£
i 200
% 150
o)
© 100
50
0 | | | | | |
0 2 4 6 8 10
50
R& R4
45 |- © 7
C
40 -
T, 35}
g 30
'M 25 I
B
fro20f 4
S 15}
A~
10
= ;
0 ! : ! ! |
0 2 4 6 8 10
B [/

M 2 (a) AT UL, IR 4 BE COD 1Y H K 3k B8 LT 34 /7
F 100 mg/L, 7E B4 BE COD A HE 7K ¢ J3E 4k 2 B IK.
2(b) AFEVEK COD W B[R, PHB 78K A Bt
DL R AE SR BOIA NO, Ja YA 4k, fr I 2(b) T,
FEIRASAET Y () PHB 2 28 34, i 24 7
BEBOIMA NO, J5 , PHB FFHRFFEEFEAR. K 2(c)
PO, -P IR FEAE IR E BRI B A B 2 fb. R 2 ()
AT, PO, -P R B AE R R BN W T, MR K Y
6.9 mg/L T3] 36 ~47 mg/L, 1 1E#E A B4 B B,
A NO, &, e B2 TF b DA 0 A8 3 25 43 51 B A1 )
1.24,0.65, 2.9 mg/L, H/KZEBF5N 81.8% .
90.6% 58.0% . 1 &l 2 (d) W] & 7~ 76 # 7k COD K
200,300 £ 400 mg/Li}, NO, -N ¥ J& 16 B & IR 55 T
AW REAR, WK W 4 A 5.62.3.65 il 4.57
mg/L, Z2BR R 535 81.3% . 87. 8% Ml 84. 8% .
UL b8 T LAAS ) 78 IR AU B, Bk R 78 A2, B
ik COD KB 73 # % 1k 1y PHB, Bifi % IR S 19 i
1, AW B PHB 3B 8140, 1% Wk vh POY ~ -Pifk i
AW Tt SR B E LR PHB B g iR IR 2 R
W IR £h (% B, 7E Bl B, IR IR AN 2 B R W I
PHB K13 a, AT KA1 W wh ir 55, LB BE AR W)
) PHB 7 & DL R W PO; ™ -P . NO, -N¥R JE

24

RE

—
“

PHB/pg-mg™!
)

NO3;™-N& f§/mg-L™!
s &

w

(=]

B2 CODREXKMUBRBIAZNI
Fig.2 Effect of influent COD on denitrifying phosphorus removal
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Fig.3 Effect of pH on PHB accumulation and phosphorus release on the anaerobic stage
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