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[k @it % BifE. 0 4E(SEM) AR B % &b 547 % (RFLP), 2tEb T 3%
RIERE AABF RIFEATAEMBE A HHL S, AadFEAa T, [4R] AABF £ £
RIAAE B A MR R IR AT S B RATRIE R A LK, @A ER@R Y, R
P izidA2 T A ML ALY H B-Proteobacteria 89 L] d 56.9%3% 5 £ 72.5%. FARIAIEE,
A MRS TSR R, [46) 2 BAN AR R (F-F BN B 00124775 X)), FIET
FHIBRIRIXE, BT RAMBERENTH SR ARK T/, KFBRAIRER G, HRER
st Filatit 2R, RGBT LM EA T2 E L,

KRR A WREEEEE, AR, ANLBER, RILERRAR, A MR

Biofilm characteristics of an anaerobic/aerobic biofilter
varied with carbon source regulation

WANG Feng-Rui  ZHANG Shun TIAN Qing~  XIE Xue-Hui

(College of Environmental Science and Engineering, Donghua University, Shanghai 201620, China)

Abstract: [Objective] The effect of carbon source regulation (cyclic carbon source addition) to
induce PAOs’ extensive P-release on characteristics of the microbial in a continuous
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*BIIEHE: Tel: 86-21-67792539; : tq2004@dhu.edu.cn
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anaerobic/aerobic alternating biological filter (AABF) operated for phosphorus (P) removal and
accumulation was investigated. [Methods] Intracellular storage polymer dyeing, scanning electron
microscopy (SEM) and restriction enzyme analysis technology of polymorphism (RFLP) were
employed to characterize the changes of microbial communities in biofilm before and after the
terminal carbon source regulation in the AABF’s long-term operation. [Results] During carbon
source regulation period, the amount of big coccus and cocco-bacillus microbes decreased and the
filamentous microbes increased instead in AABF after carbon source regulation; bacterial diversity
reduced greatly, the predominance of B-proteobacteria increasing from 56.9% to 72.5%.
[Conclusion] Terminal carbon source addition (induce P-release/P-recovery of operation) with
corresponding dosage regulation could cause great changes in microbial morphologies and the
dominate bacteria ratio increased rapidly. The results of the study provide informative reference on
improving the efficiency of biological phosphorus removal system with process control.

Keywords: Biological phosphorus removal/accumulation, Biofilter, Carbon source addition,

Enhanced phosphorus release, Microbial community
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TR Ry W T SO (A S5 2245 G Al W 25 Tk
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PIRERAE R, R IR By VI % A etib 36
TET o 4 A 18 A= 0 B o) s A A R o R A T
Bro BEAb, AR IR S i E MR 20 °C
147, LA% RFLP K0,
1.2 Fik
1.21 REEE1T: Wb i FAE YRR A
— S AR B3 1l 8 Tl 1) 5 R AU/ 4R A
Y1kt (AABF), MR RIS 2 mm—4 mm HY
Goerb, HAEESE A 115 cm, BIHATERN
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H J5 40 F (mg/L): NaH,PO, 80, CaCl, 20, NH,CI
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50, FeCl; 2. AABF RGN A AT 8 L,

F1 EEAFIFUE

Table 1 Main experimental reagents and equipments

el A E S I3
Reagents and equipments Specifications Manufacturers
DNA 2B & D5625-01 OMEGA
DNA extraction kit
DNA [ 557 & DP209-02 RIEAPHE AR A PR 7]
DNA purification kit
PCR A& % - A T A TR BRI 55 et A R A F
PCR system
PGEM-T #4:0k & - Promege
PGEM-T system
SN it - Fermentas
Restriction enzyme
Ff B PCR X T-Gradient Thermoblock Biometra, Germany
Gradient PCR instrument
SINBEHL ZF-90 %4 RV P AT
UV transilluminator
et s HLUKAX DYY-12 EHOS—AET
Voltage electrophresis apparatus
UV BER A B R 58 UVP, BIORAD XR Pe[H UVi 7], 3 Bio-Rad

UV gel imaging analysis system
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Fig. 1 Variation of SOP levels in the AABF over a
68-day period (178th day to 246th day)
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Fig. 2 PHB/poly-P staining of biomass samples
T A, C 43 BRI AT A 014 W)L i b PHB; B, D 235 A B I R4 S0 b 03 A A it v Poly-P L A RCR.
Note: A, C: PHB staining of biomass samples in early and middle carbon source regulation respectively; B, D: Poly-P staining of
biomass samples in early and middle carbon source regulation respectively.
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Fig. 3 SEM images of biomass samples during AABF’s operation
TE:A. B. C. DMl AABF REETTEE 178, 207, 224, 234 KIAIIERES SEM BEA-.
Note: A, B, C and D is SEM image of biomass sampled on the 178th, 207th, 224th and 234th day in AABF’s operation respectively.
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4 #5 BFR1 Eg11HKE
Fig. 4 Enzyme electrophoretogram of biomass sample BFR1

bp M12345678910111213141516 M M 17181920212223242526272829303132M bp

5 #fm BFR2 Bt #ikE
Fig. 5 Enzyme electrophoretogram of biomass sample BFR2
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FEXEFEE o
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y-Proteobacteria 4 & fF . £ 4 B EIE K Y,
B-Proteobacteria 44 i &L s FEUAY 56.9%, M4
SRR, 7ERES BFR2 H, 4RI ED, JE

Propionivibrio A YIERE LY BFR2 5 BFR1 (3% 4)AY RFLP 4
B bL, ZaXF O] S 1T 1HY Beta 24,
B-Proteobacteria 4. y-Proteobacteria 27 (5 &l b
BT Bl 56.92% . 15.42%M K% 72.53%.,

19.31%. 15 W Bl 5 il 590 478 5 i MAC ) By AT

*2 HYEMRBFRIFEEZERERMSHIFR

Table 2 The proportion of the first 10" clone’s genus in the sample BFR1 community (%6)
Sample Ste Pro Lys Un3 Met Sim Un2 Den Def Ter

BFR1 23.94 5.85 5.85 532 4.26 4.26 4.26 3.19 3.19 3.19

Note: Ste: Sterolibacterium; Pro: Propionivibrio; Lys: Lysobacter; Un3: Unkown3; Met: Methylocaldum; Sim: Simplicispira; Un2:
Unkown2; Den: Denitratisoma; Def: Defluviicoccus; Ter: Terrimonas.

*3 HYEMRBFR2 P EERERHSHIFR

Table 3 The proportion of the first 10" clone’s genus in the sample BFR2 community (%6)
Sample Sim Ste Lep Met Pse2 Mit Pir Acin Lys Pol

BFR2 35.19 15.45 12.02 8.15 7.30 6.01 3.86 2.15 1.72 1.72

Note: Sim: Simplicispira; Ste: Sterolibacterium; Lep: Leptothrix; Met: Methylocaldum; Pse2: Pseudomonas; Mit: Mitsuaria; Pir:
Pirellula; Acin: Acinetobacter; Lys: Lysobacter; Pol: Polyangiaceae.

* 4 HYFEH#T BFRL #1 BFR2 B & ERBI S FIER

Table 4 The proportion of clone’s class in the sample BFR1 and BFR2 community (%)

Sample B-Pro v-Pro a-Pro 8-Pro Sph Fla Pla Pro Bac Clo
BFR1 56.91 15.43 13.83 5.85 4.26 1.60 1.06 0.53 0.53 ND
BFR2 72.53 19.31 0.86 1.72 ND ND 3.86 ND 0.43 1.29

Note: ND: Not detect; p-Pro: Betaproteobacteria; y-Pro: Gammaproteobacteria; o-Pro: Alphaproteobacteria; §-Pro:
Deltaproteobacteria; Sph: Sphingobacteriia; Fla: Flavobacteriia; Pla: Planctomycetia; Pro: Prolixibacter; Bac: Bacteroidia; Clo:
Clostridia.
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