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Abstract Industrial wastewater containing refractory organics has posed serious threat towards
ecology and human health. The activated sludge methods for biological treatment are regarded as the
core treatment units for industrial wastewater purification, and bacteria in activated sludge
wastewater treatment bioreactors play a central role. A better understanding of microbial communities
in sludge can not only provide important guidance in stable operation of wastewater treatment
systems, but also improve the removal of pollutants. The clear geographical differences of microbial

community diversity among the activated sludge in domestic wastewater treatment processes were
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revealed by cluster analyses based on abundances of the operational taxonomic units or the genus/

phyla assigned by pyrosequencing of 16S rDNA. Each industrial activated sludge system exhibited a

unique bacterial community composition, which was clearly distinct from the common profile of

bacterial phyla/classes observed in municipal plants. The community structures of activated sludge

in coking wastewater treatment plants exhibited a similar community composition at each taxonomic

level. The wastewater characteristics are likely to be the major determinant that drives bacterial

composition at high taxonomic ranks. The operational parameters have a great impact on the bacterial

community structure. In addition, a variety of PAHs-degrading bacteria are identified, and the key

enzyme and pathway involved in PAH degradation are characterized. These results have potential

applications for strengthening the biological degradation. This review highlights several promising

areas to be explored in future.
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ZB-MBR ZZEy B 47 75 Mo Ah, K B —Se R 4
EBHE A W R B, Ul Ignavibacteriales | Truepera
Naxibacter J& , WA H — 28 H A7 RF 5% 2) B (14 F
J& , Ul Thiobacillus A1 Sulfurimonas 52 i SCN ™ [
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WA AR g TR R % o B R f S
Kineosporia . Ensifer FlI Rhodoplanes , H: /F H H Fif fR
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w5 AL M PAHs BE O W, W5 o B
( Mycobacterium ) IR ¥}l & ( Peudomonas) . Zf f T
B ( Bacillus ) | Thauera F1 7= 5§ §T B ( Alcaligenes )
A5 e AR AR IR 7K 5 U T 43 B 1 e e 2 i
M A S B (Aeromonas salmonicida ) CY4
Fjite ES 1B B8 M9 55 ( Pseudomonas stutzeri) CYT , A] L)
WA = o3 1 B (HWM) PAHS, JF B8 DL 2 Fi i [ A
ALY e — R IR, A 45 LK R 482K 1y (4R
KRN 1R 228 R 55 PAHs Fefb = 4y, oK
Ty 10 IR | b W D s W 5% 2 A 57 A R | R S5 R 4k
Fiiz, UL R A JE B R PAHs"" ; Mycobacterium
CM32 ] LAWEAR AE 92 BRI 6 45 PAHS ™ A< 2f
AT B ( Bacillus licheniformis) B-1 & pH iy 4 ~ 11
AR R RGO R RE 1 28 AT B
(Alcaligenes faecalis) W-1 X} 255 ) [ fift 50 % 15 3|
87. 8% , ] L[] i [ i 11 66 BRI HE 45 PAHS!™.
FWEALE K5I & A Z R S0 PAHSs [ fig
WL, HBA T Ve PAHSs BEfAE ), BA M T8
PR AL /K T HWM PAHSs [ fif 09 7% J1. 0, Y ik
e H PAHs BEfR AR, 76 A°/0 KA T2
H, PAHSs B9 [ it 1 KR S A SR it 2 b ik ak
2. R P DR B e TR 4 U S R GC-MS 3 T AR
WY TT 2 dE s T Z R T Y PAHSs [ R IR
GIPSE ISR

1 i 2 5 14 F, Mycobacterium wvanbaalenii
PYR-1'%" RS1V
Pseudomonas sp. Jpyr-1""" Fl Novosphingobium
pentaromaitivorans US6-1 [38] M HE AE Fé—é R £ Fp
HMW PAHs (U0HE | B8 MR I 26 55 ) I, 15 gl o
BB fb A B % B8 ( ring-hydroxylating
dioxygenase , RHD ) J3 Sl & i A I, fF O, iy 2 4
O Jii7- [ i 45 & BRI > 7 BIE L S & W
(] 7= 49, 20 i S Ak oAy I e v ] R 5 AR
J& s MU FH AU 4 T 1 ot S i 20 T 38 | Ak
R W RRSUKAG IR s % i — 2L B, B e A
SRR (TCA) 1E R, MR A L B CO, ™ . RHD J2&
A EE RN I 28 A5 B A 1 IR e, R DR AT DL T
WS YL IR 1) PAHS B fif TR 70 482K
2,3-BUIN4AE (C230) RE i 1b 7R B 1 &1 AL 2L, 02
PAHs [&f# ) — D R4, W 15 S Pseudomonas
sp. BP10 gy C230 7% M 12 %’411; Pseudomonas
aeruginosa BDPO1 1] D B i Z5 A1 &, 4lifk 1) €230
BLAT WA AR K I R 1% 1 Wl

Pseudomonas  aeruginosa

(1% fife ok B2 A 2R . b, Thauera & B
PAHs JR S F i T, DA Ak 5 K sl 4800t A6 ) B v
ST B 3 4 Thauera B 8k (Q4.0Q20-C Fl 3-35) 7E
A ST AT LARE S R B | HY I R S I T AE 4
ZME TN BE R 53X 3 R A 16S rDNA J¥ 51 AH
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