55 30 &2 1 ) 7 iy #l 2%
ENVIRONMENTAL SCIENCE

Vol.30, No.1
Jan. 2009

SYIRSBRE B REER FISH RS 5 B #%
Fr 1%

JUR, T, Ak, AT R B

I R DMV R 53 T 7K B 6 5 7K A 05 [ 5K T S 30 %8, IRVRIE 1500900

FEE: N FH FISH 5t LL S840 0 i () 50 2E M) BR % (EBPRD SBR X N 2% It 8l I A A= 0 HEAT SR 43 W, %6 X BR Il AR & R B
I B o SR e P 45 8 L ) A DG R A S ISR R v L S SR, USSR B IS RS Ve A IR A i A L S
R KR SR, AL PRI LEH H 11.5% 3503 40.48% . )3 B e, AW R 48 N T A 38 S RE LR AT - B2, SRV UK 7
FEW, IR 5 ds SRBE RPN BRI 19 ds SRR BTN K S, vk 34 d SERUEI R BER RIS B &
T R e bR B 1) SR TR AN RESZZAT AU R i ) B — B AR BRI TR e — € 1 PHA I poly-P i 2% . R B K V5 Y 2 B %
TG TR, £ 4~ 8 d 1 “FARA7E LI BR(E . — G KRB R R R S TR RIS A RKIEAEH .
FISH B R 2o, PROd 36 5 109 00 SR 81 s 1/, B RE S AR . L “ FR B " 2 5, TR TG K, JFTT 48 B 3% SRR T i BU 1Y)
AR S IS B 24 At BE R 2R % v

KR AW BT SRR ; FISH; AR 23

PESES:X703.1 XEIRIRTE: A XEHS:0250-3301(2009)01-0080-05

Characterization of Phosphate-Accumulating Organisms in Starting-up EBPR by

FISH Analysis

KANG Han; WANG Xiu-heng, LI Nan, REN Nan-qi
(State Key Laboratory of Urban Water Resource and Environment, Harbin Institute of Technology, Harbin 150090, China)
Abstract: Enhanced biological phosphorus removal ( EBPR) process was operated in a laboratory-scale sequencing batch reactor (SBR) for

one-month fed with acetate as the carbon source. The characteristic and the microbial population structure and space distribution dynamics of
phosphate-accumulating organisms (PAOs) of start-up period were analyzed by fluorescent in situ hybridization (FISH). The relationship
between enrichment of PAOs and phosphorus removal was discussed. PAOs could be enriched by recirculation activated sludge containing
heterotrophs through anaerobic aerobic conditions. Portion of PAOs in the sludge increase from 11.5% to 40.48% . Bacteria population
competition lasted 34 days. It started from PAOs replacing heterotrophs which cost 5 days then followed by 19 days intra-specific competition of
PAOs. The last step was re-increasing of PAOs predominance. Phosphorus uptake by the enriched microbial community was not observed
immediately. An accumulating-phase was necessary for PHA and poly-P storage. A lag-stage of 4-8 days existed when taking the performance
of the reactor into consideration. Phosphorus removal by the predominant PAOs through intra-specific competition was achieved after
accumulating-phase too. The FISH picture indicated that in the quickly growing phase PAOs cells were small and community structure was
loose. The latter accumulating-phase” cells became larger and the community structure clustered densely. This stage presented by better
reactor performance.
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Fig.1 Schematic diagram of the experimental system
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Fig.2  COD removal performance of SBR
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Fig.3  Phosphate removal performance of SBR
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Fig.4  FISH picture of PAOs in start-up stage (bar= 10 pm)
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