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Abstract

three different bio-processes (continuous anoxic-aeration, continuous aeration and anoxic SBR) during industrial

In this study, PCR-DGGE technology was employed to study the changes of microbial community in

phenol wastewater treatment. The results indicated that the community structure have a close relation with the
selected bio-processes. In the three different bio-processes, the richness of community was highest in continuous
aeration, then anoxic-aeration and lower in the anoxic SBR process. The removal efficiency on COD had interaction
with the biodiversity. In the process of continuous aeration, the community composition was changed with the water
quality and organic loading. However, the dominant species kept no evident change.
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Figure 1 DGGE profiles of different processes

pil

Note: a: Aerobic unit; b: Anoxic unit; ¢: Aerobic continuous pro-
cess; d: Anoxic SBR
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Table 2 Biodiversity analysis of different processes

AT TR O RRESE . T, V5 /KA B g FRFIEREL  AJOBRSARL A/O IFSBL IEBAFAL MREGRS
SN , N Index Anoxic Aerobic Aerobic Anoxic
RO T IR UE 0. R, Hf 1 sk 2 SR
ATV, AN L2 Ao B 22 R OR, 26 e S (&%) 10 14 15 8
RPHA LR, RUAFRLH T Z ST ARK  BandNo.
(RSB, SRR R Ry JORID 23 a2 2
P fR i, BRA SBR I ZREERAR, 5H M (FBIE) (%) 100 67.4 74.4 60.0
AR AT B [ AR R P ) COD FIE Ry 22 b Similarity (%)
F 1 AFTZ COD FHE RN 2Bk %(%)
Table 1 Removal rate of COD and volatile phenol in different processes (%)
S B8 A0 BRI 4 SBR
Parameter Continuous A/O Aerobic continuous Anoxic SBR
R IR
Anoxic phase Aerobic stage
1 1 1 1
RERK 63.7 70.0 80.2 99.2 81.2 99.3 48.4 73.3
Composite waste
ESUIIYN 51.5 73.4 76.3 93.8 81.3 95.5 37.6 63.0

Industrial phenol wastewater

7E: 1: COD ¥ Ky
Note: 1: Volatile phenol
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Figure 2 DGGE profile of different units during A/O process (up:
Anoxic unit; down: Aerobic unit)

Note: a: River water: phenol produced water=1:1; b: Phenol pro-
duced water; c: Shock test of phenol produced water)
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Table 3 Sequencing of partial gel bands

A B PR [EE (%) 75 (GenBank)
Sequence number Bacterial strain Homology (%) Registration No. (GenBank)
Y1 Uncultured A rcobacter sp. 100 EF092169

Y2 Uncultured bacterium clone SL24 96 AF379695

Y3 Arcobacter nitrofigilis strain F2176 100 EU106662

Y4 Uncultured delta proteobacterium clone A2124 100 EU283460

YS Thiomicrospira denitrificans 16S RNA 98 L40808

R 4 S50 /KK FRHE

Table 4 Characteristics of target water

JE KRR COD (mg/L) K B (mg/L) NH;-N pH
Wastewater Volatile phenol (mg/L)

THTIE TS ek 60.00+20.34 <0.2 - 8.36+0.36
River water

KL R 1 554.88+620.75 403.93+252.15 15.08+7.59 7.54+0.38
Industrial phenol wastewater

TRAEK 959.76+171.57 171.43+52.97 13.95+25.07 7.27+0.69

Mixed water

R 5 AR EIZITSH

Table 5 operating parameters of biosystem

I RG 4 SBR HEALSIG
Testing system Anoxic SBR Continuous study
B /IR I
Anoxic/Aerobic  Aerobic
BEEIAMERWL) 1.0 0.5 1.0
Working volume (L)
IR BCERL) - 1.0 -
Working volume (L)
7K 345 BRI 1] (h) 24 G4 12 h 24
HRT (h) Anoxia 12 h
U4 24 h
Aerobic 24 h
BRE(mg/L) <0.5 B <0.5 2~4
DO (mg/L) Anoxia <0.5
44 2~4
Aerobic 2~4
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CAGCAG-3)f1 534R (5-ATTACCGCGGCTGCTGG-3")
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1 pL DNA #i#K 1 wLTaq B§ 0.25 U.ddH,0 i &
50 wLo PCR 2 9: #7348 Touchdown #ix{(Cy-

cler Thermal Cycler, BIO-RAD, 3 [): 94°C i 4% 4
5 min J5,94°CAE 30s,62.5CEM: 30s, LU
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R B 10 AMEHF AN 94T 305,55 CHEME 30s,
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3.3.2 DGGE
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% 20 min (Muyzer, 1999).

3.4 DNA [ FnilE

7E 45 58T T ) B DGGE i b (10 35 4 45, F
50 wL JC B K PR PR S, N 30 wL T8 B K
20CAERLR, R 60°CHIFIKIEE 10 min, £F
R EtAL 5, 7E 5 000 r/min A3EE R B0 S min. HX
FE S 3EAT PCR ¥ 3, 26 4F A I, 51 A4 GC K.
PCR F=#ik A8 SR EW) /s = T -
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(Shannon-Wiener index, H):
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