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Relationship Between Phosphorus Content in Activated Sludge and Sludge Bulking

in Biological Nutrient Removal SBR Systems
7ZHOU Nas YUAN Lin-jiang, CHEN Guang-xiu» HAN Wei

(Key Laboratory of Northwest Water Resources, Environment and Ecology of Ministry of Education, Xi’an University of Architecture and
Technology, Xi’an 710055, China)

Abstract: In order to investigate the relationship among phosphorus content of sludge, filamentous bacteria and sludge settleability, two sets of
Sequencing Batch Reactor (SBR) inoculated activated sludge that had different dominant filamentous bacteria and fed with synthetic wastewater
were operated in A”/O process. Phosphorus concentration in influent was increased from 10 mg/L to 30 mg/L. Result showed that with increase
of phosphorus in influent from 10 mg/L to 20 mg/L and 30 mg/L, phosphorus content of the sludge in reactor No.1 was raised from 2.5% at
early stage of inoculation to 8.17% and 9.23% correspondingly. SVI increased rapidly from 110 mlL/g to 300 mL/g around and were about
135-150 ml/g subsequently. It is considered that improvement of settlement of sludge in the reactor No.1 was contributed to certain extent to
the increase of phosphorus content in the sludge to 8% above. While in reactor No.2 phosphorus content in its sludge was only raised from
1.89% 10 6.77% and 6.95% correspondingly with increase of phosphorus in influent from 10 mg/L to 20 mg/L and 30 mg/L. SVI of the
sludge increased from 138 mL/g to 190-320 mL/g, and finally kept at 280 mL/g to 300 mL/g. Settlement of sludge in the reactor No.2 wasn’
t improved by increase of the phosphorus content in sludge. The different performance of sludge in settlement between the two reactors is
considered to due to existence of S. natans in the reactor No.1 that was stimulated to conduct biological phosphorus removal resulting in an
increase of dense of the sludge. In contrast, it was not so in the reactor No.2. Whether or not sludge bulking can be controlled by increase of
phosphorus content in activated sludge depends on the succession of predominant filamentous bacteria.

Key words: activated sludge; biological nutrient removal; sludge bulking; filamentous bacteria; biological wastewater treatment
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Table 1  Time scheduling of an operating cycle in the two reactors/min
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Fig.1 Schematic diagram of the SBR
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Fig.2  Variation of phosphorus content of the sludge in reactor

No. 1 fed with influent of different phosphorus concentrations
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Fig.3  Profiles of SVI, SV3, and MLVSS of sludge in reactor No.1 at different phosphorus concentrations in influent
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Fig.5 Profiles of SVI, SV3 and MLVSS of sludge in reactor No.2 at different phosphorus concentrations in influent
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Fig.6 Micrographs of filamentous bacteria in activated sludge in the reactor No.1( x 1 000)
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Fig.7 Micrographs of filamentous bacteria in activated sludge in the reactor No.2( x 1 000)
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Fig.8 Profiles of concentration of COD and P at different phosphorus concentrations in reactor No.1 within a operating cycle
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Fig.9 Profiles of concentration of COD and P at different phosphorus concentrations in reactor No.2 within a operating cycle

TETTFIFERAR W 2 5 RN, B S 15 RAPTHSHERL R LA 6.95%, X 715
AR 48 AT AR K PN RVERIG IR/ 6 RS R NV coD Il
IR SEETG IR UL VERE, SVI AE AE 200 mL/gbA I, W 9, W] LAF 2| COD e % A1 PR A0 HE &5 35 FAIC



2986 7N 58

B 30 %

B 72 mg/LEAT, RGEIEHL U=, XA AT 224K
R TE PSRBT LU N IR 2 TR S
TGN £ A AE X — A B T 5 e
BRI BESCE T VEIZAK, OF HIX ek 2 5
Je b LR AT K
3.2 LR AR RO T PR DR BE Y 5
MBS ARG 5 SR T S, 5 U8 P R AR A B
L5 e UUTE Tk BE IR AR AL PR B v e h L 3 22 IR T
PRI AR AE 15 SR 4% BLYR i BRAC TR A e 3
S2OR B, VU ER AT A N AT S B S
PHB™® 385 DA A FH - 3R 40 P81l e 0 3 A, 3L
E R B vi i E 141 40 BT mT A IR SR BOR
HIFA W () PHB 73 fift 450 A 3R A5 19 B & 1 4% 5 %
G S REFOA K BRI PHB (¥4 052 A6
O PR A7 030 )R] R 2 o LB B AN AL
AT A AR IE PHB, {H S 4R B A REAE 5 42
7 S S N O SR L3 2 N o AV e e
%&[27,28].

(o) A& M

SN 25 G B Ry DRARFR L, 3 h il [F) 25 75 e
FRpt T — AN IREAIE A, A% A T 35175 e RZAK .
R SEBR b, RS 45 K 75 e Hh 1 i SR AC T
VIR R B A £ 38092 1) GH VR I BR AR B rh S b (1
10) R R Bl M0URE CE 11D JEAT G L5, W] WL 3R A 4
WS PHB R BEEURL A BT 58 YN, BRAR B
PR B AT R BEURL, (H & LA A& L TA
REZIAiAE 0 P SRl JORL, A9 75 75 DA 4% 1R B e gk o
DUIR T fid, A2 S2 BRI . 1 (e AR S v 2 38 Ik
K PR BE I, VU BR A 41 R BLAR A A AR AR N
SRWERURL B 238, JF 2R IRt 5 3 B3 1T A IR AR
BUR BRI /D, PHB JURL 38 11, g 42 B3 2 Ml ks 134
i, PHB FURE ek /D (R AE I 300 T EAR R G 1T ER
BRACAI B AH 2 T — 3B i ) 5 B, (R R & B
INBESAT, PRI ERAC B2 45005 5, 2RI HH A TR R
TR RO A 22 B BRI VR R AE A B 5 5 R
R AR P TIOR8 I CRBEAT 4D, A R T 2 R
28 V5 YR IR e

R,

4

(b) FFFUI & U IS

El 10 §5eR0 PHB REBLER(x 1000
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