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Abstracti: By mlnmg and analyzing the pubhshed 16S }RNA aniplification data of detivated- sludge from 32 sewage dnd waste=water
treafment facilities, at-home and abroad, thls)study examines the microbial structurgrof sludge and its response to inflow water quality,
tempetatul;e and treatment_type. Activated sludge generally shows high species diversity and commuhnity richness. Many activated
sludge sdmples gontain different microbial eommuity sffuctu.reb In these samples, the dominant bacteria included Thauera,
Nztrospmz Comamonas Dechloromonas, Rhodoferax, Aquzhabmms and Acidovorax. Temperature was negatively correlated with
several key denitrifying microorganisms, such as Nitrospira, Aquihabitans, Terrimonas, and Dechloromona. When temperatures were
lower than 15°C, the corresponding removal rates of TN and NH, -N in the 32 sewage treatment plants only reached 49.67% and
63.19%, respectively. With higher BOD,/COD values, these sewage treatment systems exhibited improved biodegradability
performances. With higher relative abundances of advantageous functional bacteria, such as Zoogloea, Arcobacter, Acidovorax, and
Acinetobacter , pollutant-removal rates would increase accordingly. As for domestic-sewage treatments, the performance of the A*OQ
process is superior to that of the OD, CAS, and CMAS processes. Additionally, the relative abundances of multiple functional
dominant bacteria, including Comamonas, Rhodoferax, Nitrospira, and Novosphingobium, were significantly higher in sludge treated
with the A”O process than in sludge treated with the other three processes.

Key words ; wastewater treatment plants; activated sludge; 16S rRNA; microbial community; environmental factors
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Table 1 Characteristics of 32 wastewater treatment’plants | -4-""’\
ng} fiE i kR T ‘JFODin CoD,;  BOD;, BOPeH SOINGL TN NHS-N, NH;"{Neu_ Tk
i .
DI CHE DIO, DIT, DI2,D20  A:I&T5K 2200 150.0 250 90.0  15.0° 44.9| 4.4 00 24 /
D2 D21, D22.D30 AR 208 270 200 12720 412 | 40 450 4.0 3.0 &
D3 PO PR D0 kifEk 98 }86..-(_)___:, 2o 1045 128 TS50 38 ) 260 2.8 iy
D4/ g D41, D42 tt‘iﬁ%ljy“ (8002070 182 1250 02 82y 40 139 13 (¥ _
D5 [PE ) fFDs0 A 35 ke &r{ .“1.03.4 179 67.3 2.0 | 150 45 10.9 16
D6 | B [ oo EEk o a0 324 1823 .“"‘17:,!r 3872 ol 5.3 33.5 @ % 4
D7 X = D70 Iﬂk%{,«“ 23.0 ) 260.0 [ 16.0  60.0 470 8.3 4.1 4.3 0.2 f?%]
/D8 HiIEEK D80 Tk 23,0 (233.0 | 25,0 146.0 4.0 102 5.3 6.2 1.3
A1"": i . AL10 GATL R, 13.04 130.0- 576 80.0 3.7 15.5 1.7° 6.0 0.5 9]
2/ o it i A20 EEHK 255 10200 — — - - = 7.9 —
A21 170.0 — — — — — 9.4 — [10]
“ ' . A30 SR 215 95.5 — — — — — 9.4 —
A31 165.5 — — — — — 36.9 —
A4 Gl A40 ARRTEAK 291 624.0 540 402.0 22,0 — — 37.0 1.2
AS T AS0 AR 30,5 13300 12,0 59.0 8.0 — — 15.0 2.0
A6 E A60 Ak 30,7 149.0  10.0 71.0 9.0 — — 26.0 2.0
A7 i AT0 AiyEAk 303 167.0 18.0 99.0 7.0 — — 20.0 1.0
A8 HiE A80 Tk 27.6 2000.0  65.0 1300.0 14.0 — — 16.0 1.7
A9 i A90 T%k 250 830.0 71.0  580.0  20.0 — — 600.0 31.0
Al A100 Tk 245 650.0  48.1  457.0 10.0 — — 41.0 3.0 [11]
All i A110 Tk 248 3160  23.0  152.0 11.0 — — 36.0 2.7
Sl Gl S10 TabEk 245 450.0  80.0  36.0  34.0 — — 380.0 41.0
2 HE $20 Tkk 247 547.0  80.0  47.0  44.0 — — 380.0 39.0
3 i $30 Tk 287 3740 39.0  243.0 15.0 — — 3.0 1.0
S4 Gl 840, S50 Talb%EK 289  130.0  53.0  76.0 8.0 — — 132.0 32.0
S5 WAL S51, 852, C10 TaEK  22.0  740.0 4.4 340.0 2.0 589 52 4.6 1.6
Cl i Cl1, Cl12, €20 ATRTSK 28.3 180.0  12.0 90.0 4.4 4.0 6.8 25.0 5.5
2 HE €21, €22, M10 A:WETEAK 28.0 500.0  40.0  200.0 28.0 4.0 1.7 32.0 4.4
M1 Fh M11, M12, M20 AMEEAK 190 660.0  44.0  280.0 36.0 57.0 3.5 39.0 0.2 [12]
M2 %R M21, M22, M23 HEEAK S 8.0 1336 16,0 240.0  33.0 260 18.9 21.6 14.6
Gl i G10, G11, GI2 TR 25.0 0 4100 28.3 2400 12,5 30.5  20.2 23.5 15.4
G2 WAFITW G20, G21, G22, G23, G24 TakE/K 140 1001.1  17.4  460.0 8.0  60.0 32.6 32.5 21.4
01 TE 010, 011 TAbEK 8.0  437.0  97.0  148.0 8.1 7.5 271 59.7 1.2 (03]
02 T 020, 021 Tk 140 120.0 —  294.0 — — — 38.9 —

1) T FRILEE BB R °C KT mg- 1L~ 5 J57KALBE) ™ D1 ~D8 2R OD T2, A3 ~ All R A0 T, S1 ~S5 %1 SBR T.25, C1

C2 R CAS T.2; M1 £ M2 SRFH CMAS T.7;,G1 il G2 SR FH CSAS T.7;, Al I A2 R A/0 T.7:;

" R SR A R
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2.1 T5KABE A Y 2 R RIS S5 A b
2.1.1 EHISRARGMAEY Z AT

FIFH USEARCH Xttt Bdiiab 3 s 15981 1 A~
VKA RGP TS Ve AR A R OTU 28 H. 3£ T OTU
Bl b BB VT 8 R GE P D R PEAIRETE 2
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Table 2 The o analysis of activated sludge samples 1 -
TSk A3 AL A2 A3 LA A A A7 A8 A9 TAl0) A (el 2 DLwsme B
ACE {64 11743 1511 1644 uulu‘sso.-"lggs"kl-'éébﬂ 1509 1518 1'6§,8",1 834 1266 1'.3_,1‘1 1279 1323 1372 ‘1'4,23__._.
Shafnon HE%1 [ ¢ 57 s 3,92 "4»77 4.95’?--4.40 4.90 3.56 4.76 3.79 A. 8% 3063 4.27 403 4464, 43x
17K AR D4 D5 D6 P D8 4Gl G2 M a0l o2 sl o2 0s3 s sy
ACEJ8%k 1206 1521 1659492 1MQ 926 411 308 0114 B8I§ 439 ' 924 399 315 1205 4713
Shanngn 7444 4.12 3.97 4 17J4762 ‘484 3,88 3158 4.66 3.98 3.03 3.46 3.43 3.12 2.97 3.17 3.62
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TEABIFSE 5 K A B T 5 U i (O ACE
FEECEIE A 308 ~ 1998, F- {12335 BT 02,
S2. S3 LhJe M1 A5/ 85 KA HE Y ACE F5 584K,
HRKH A5 KB H BB SRR G £ 5,
ACE #8%0=1000. 32 J 57K &b 336 PE 75 Je A i
f) Shannon 154022 780/ FHME Y 4. 04, 1X 5 UL HT
WFFE L RARRL, 15 P 75 U vh 0 A 0 i W) b 2 44
FIREE B
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X 32 JETG K AL BRI 2 G PR A 1K A
YIREIE G5 HEAT 0 M, G018l 1 F 7R, Proteobacteria
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BT, IR R 52%, i R ] 9 uESE 2
S5 A BRBE FEfA ML 0 i B AP, KR
FELERT LURTE TS K AL B P15 8 R ST RE IS IEH i
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T A AR A e B BIE R RORER WA
A TR B B R R 2 A W Ak Kok
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Chloroflexi( % %5 B [']) Fl Nitrospirae ( filf 1k 12 i€ B

I']) SR A Ut 2 5 K AR BT DL DR AT 1.

DB TR A 15 7K Ak PR R e 3 EAE Y AR
WM BB 5 J8 A Thauera (PR R H R ) |
Nitrospira (THACIZTER & ) . Comamonas ( M\ T A} &
J&) . Dechloromonas ( i A ML E )& ) . Rhodoferax ( £1.
BHIE ) Fl Acidovorax (WEFRTHE ) SEHUEY) , X LEf
PR BAE 32 MK () oA i SLanEl 2 s,
Nitrospira J&: 3B ME A R L A LT (NOB) , HAE R
BB ) I AFAE T 5 KAL) 78 32 N5 /Kb
T ERE R 3.93% ) Thauera WA 25 255
KL FE 6 Tl KA rh s 5 A 3= A, 76 T
M KA SR rh AR T B S T AR TR s kAL
BT X S5EA MR R —2, Thauera B B Y
FCREARAE T, HX 22 b 57 28 15 1 G ¢ ik 1 OC B A=
FE T KA R A EEmAA 5
Thauera F1W)J& Terrimonas U B S & |, X H
JRTEATE 15 KA B vt 5 o A 8 v 1 2B P8
AR FEFEN 1. 79 %, T AE Tl & K AR ) v i - 3
RS 42 BEALA 0. 7%, AR T A2 15 15 K AL BT
Dechloromonas . Rhodoferax F1 Clostridium-sensu-stricto

SEHA AR BE DI BE B R & | Zoogloea J&— Rl
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