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W E RO KRR, UGS RS (CASS) RER U AL BARIR BE V5K, A FRPERE ST IR
FRIEZ YA, (RECG IR MR YRS S5 AR b . ARFRIEIT A8 5= CASS JREHT5 K VE R ML A 22 441,
AR RS Y R R R E A A W AR A, IBRUZE Y= M RS e 0 R BRI . S5 3  IRaE K CASS £
LR RAE A UL (L COD i), TN, NO;-N. TP FZAE5 IR M £ X M BB A%, #F7K 1 h COD Al TP {E P4 & i
ik, NH,-N F 278 F RO K AL, At vl 23R T5 7K 56.429% FEA A HLY (L) COD i), 41.71% iy TN,
77.78% [ NH,'-N 99.59% [ TP, AR EEPCHGET AL HETT. AT, SEWTIRPERT], SR ETT S
W s A ) e REPE AR AL I SR R 1] o JRAKSE L, 67K 1 h i #8 X Zoogloea . Aeromonas Fl Thauera £ JEHE, F N IX
Nitrospira F-JER 5 5 BEKGEWRIEREIX. Nitrospira FEER &, ERNIX Terrimonas M Lactobacillus FE#5 ; UIIE 1 h
VEFEIX Thauera FJEHEET, FR N X Nitrosomonas FEH R, FEEERA; WELSREREXBA R L FNE
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NO, -N X A= W BE i 235 ) (1) B8 1 52 i e 8 28 (PRI N 38.92%) 0 RAN e A2 32 WV AR 32 ST IX 38 % AE A TR A Ak S Hil
1k, BEFEXI R AR SRR, BRIEK 1 hoh, HAMBIEEE X M R E D BE R R F2 1 b RN X 5 o
KHEEIA (RFKHE; CASS T.70; MigUss; Wtk

TSR B AR R, B URAE R S R R A B T Y BRI RE R VR, X RGNS PG I (R
) BB RS IR (WFPERE . DUREERR) Y A E AR A, B TRIKY L K, KD fg
R, FRE 5 476 IR /KA A 2 052 8 (B L 37.5%) WEE KRR PTG S ik (LA
COD i) /NT 150 mg-L™", HixiH#kKBuAi 2 H . R, FEyb X 25K A2 () BOD; 52
PRt B KA, RS HERS 1/2~1/3 57, BRICLISS, XA 60 LR KANE A LB, 40 £
JAE 15 K AL BR T AEAE K FE A A LR E (DL COD i) ik py Bl g, Horr 23 )5 K] #E/K COD fH/N T
100 mg-L™", 10 V57K #7K COD {E/NVT 60 mg- L', wI UL, FRER 7 Hb X J5 K bR IRk B K BG4
R o AR FEE TS KA TR ARG R, HEIn T AL BRRAS [l 2 fff 2R P A= A i R AT 4
W, Bhyn sk, HmimKAEMERE
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TR AT AR 1575 /K ZE0 14 YA PR B VoK), il B ARBR IR S Z =, ReA B i Ak
AR, fEERIANILANE, FEHRIARIRTRE T B AR [ CASS T ZFimii5
VTEERE I BEARANHNTEIe 22PN, TSR R R (20~40 mg L), T5UelifsmERe R A,

JAE CASS T 2N B KA RGN, H YK B IR, SR RS YR AT
A RV T N ML 1 A S R . A AFSE AR, 4iEK COD BN 98 mg L™ B, FEE AWK IE (LA
COD i) ZE/KIES 0.5 h KIFFEAG, FEEHAED AN IERER A T, AT R =i sk G HL
WEZET R, AW, 4. BEMEBN LR EEEAE AT, R RE 5 AR AR,
RS B RN X AR BT TR =E R et 5 ik B AR A i 32 S DR 2t s 5 e 5 5 7K 3w
FLAT PR B ke, TR BRAEE R TE 5~15 min NSERLT . 15 LBR SE YRR 25 R (LB TIAR G,
YRR RFE DR A5 [ E IR R S MRV RE 22 5 TRl SRR e & s AR A e
B, MK COD A 150 mg- L' i, Feattabpl At o ms A i v A s T o i e, etk
BRI R A E PRI R R R Y, AL, X CASS 128, uEMIBRERIE 515 KA B ERE# )
AESEI, SR, IR R e SN A SR A A1 1920 A 90 SR (031X, BB Tt
RERLER AL T T ORI . THER IR T CASS T A EIREE a5 iSRS ARE , & 75y
Sy R R uy e BE D

I, ABFFEERU HRE R CASS T 25 KA 1 MIFsExt 4, Gt itEstiids, /T 24k
PRRGR, WA AR SC AL I R IRI G S, X3 5387 TR BT K FING YR RE S, 28198 CASS Afbitiy
RIS YA A SR E VIR E Z5 R, DIZE A fa B AN IR T CASS T AR5 /KA BN LI 5321 THL
i, AR TR AT K S5 CASS T AT St itz
1 MRS5S EZE
1.1 TiEHR

IAAHE CASS WEETS K AN 6x10* me-d™' . iZI5/K) ARRBEMINEIR 51k Aamsn n gy =X,
KT CREETS K ANFR V5 BRI ) (GB 18918-2002) —2% A HEthRME. 235K T3 B f Rk
W, AERSAI B BETR TR, —ZRAbRTT o CASS Ak, TREELNFER R SR R s AN & T
o CASS Ak 5T B DR RN X RS>, AR 1:5, BARUKIE 6 m, K% 30%, KI5
PRI il , RO XA shi i B s KR, 5238 1 BIAHSA 4 h, #K 2 h, U031 h,
¥E7K 40 min, W 20 min, #7K 5 min JFHAHATSRIFIREH KGR, FEh 130 m*-h', FERHCY 18.8%.
PUHE 5 min J5HFGHERIRTS IR BUIRESS S, R 20 m*h' AKIEEEE K 17.1 h, 5080 15.1 d,
MLSS 4 4 064~5 615 mg-L™', MLVSS & 1 986~2 969 mg-L™', SVI 4 28.9~39.9 mg-L ™", BEERMNIX
BREEN 1~2 mg' L™ SCIRHT AL TR R 20~25 C. T ZARWME 1 Fiw, A¥pKEfsirang 1 g
Re %) HY#EK COD /T 150 mgL™', J& T BB IR BTG /K b3,
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Fig. 1 Process flow
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Table 1 Water quality index

WiH  COD/(mgL"') BODy(mg'L") SS/(mg-L"') NH,-N/(mg'L") TN/(mgL"') TP/(mgL")

K 67.0~97.0 7.9~30.5 44.0~86.0 7.2~12.6 10.4~16.5 1.0~1.7
K 11.0~14.0 0.3~2.5 3.0~4.0 0.2~3.2 3.1~7.9 0.1~0.3
PRI 85.2% 94.9% 94.1% 86.7% 64.0% 85.9%

K TEUREEREIX R BE (K 10 min, #EK 1 h, SRS DIUE 1 h, EKESR . INEZSR) . FRVMXHK
Bf MK 10 min, #7K 1 h, #BKZ55 . DOIE | h, YEKER . INBESSH), RS LET AR
(COD). A (TN). FYAZA (NO;-N). &% (NH,-N). MWk (TP) KFiHehr, KA 6 Woe FWREA,
SNBSS IE 3 WHUIE, XI5 U R (L THE .
1.3 HEEREYERE S

KA CASS A5 e X A E RN X ARSI B 7K 1 h, #KE5. UITE 1 h, INESSH) 1)
TEPEVS TR RE S, FH 250 mL ¥URPHASLE . B T—80 C AYVKASIRAE R . £ DNA i Fil PowerWater®
Sterivex ™ DNA Isolation Kit(MoBio, USA) il &% i85 #1732, {4 F Nanodrop(Thermo Scientific,
USA) K5l DNA WREEFIZEREE, (i B TR BHEE A IR R (15 54 ) DNA 834 . TR G411 DNA AR
i 1 51 ¥ 515F(5 -GTGCCAGCMGCCGCGGTAA-3 ") 1 907R(5 -CCGTCAATTCMTTTRAGTTT-3") %} DNA
V4~V5 025X HEATY 1, 5500 94 °C FASIE 5 min, 94 °C 251K 30s, 52 C Bk 30s, 72 °C %Effi 30 s,
30 MEH, 72 C ZEfH 10 min, BFEGN 3 ADNESE . SRS, 1% BUSRREER B IKAN PCR 7
Y, BAY TR FEERERA/NT 420 bp, FHEFTRFENTHEREMAR, K4 PCR =W TIRG, £
Ilumina Nova 6000 V-5 74T PE250 M5, ARASAY IR LA 7 41 28 g ik il Je A5 2 25 s B it e 1), R
UPARSE FifA 50751 OTU 83K, It SILVA BdEZENEF T HXT 3T
1.4 MR SHFEE

JKFE COD, BOD;, TN, TP, NH,-N, NO,-N, MLSS, MLVSS, SVI 35 brHR g FE S brift 5%
BETIERY W RNEEE h TR RE DZB-718-A RUE R Z 2B GE

fdiFH Origin 2022 FRAXTIRACEE SHCEWAIXT FREEH T4 K, R STAMP O TS Y 2 5
38T 4 OTU f5 8 5 A Excel 2022, ffif] USEARCH {4 B ZHEMAEEL, (] TBtools k{4l EY
BB R IEIE . A R B (WA 4.2.2)vegan F2 7 A0 6 G A4 90 1 g AR BE R 54T RDA JUAY 40T,
geplot2 PP 74418, iid PICRUSE 4% OTU EREFRMIThrfifl, Xt KEGG i s Bt roihe
FEH BT

2 HR5TH

90 r i
= Riisziz
2.1 BIETAIT ST 8ot B8 15 R
=BV

T8 CASS T AUIREX K4y, Xt kb Be
BOMAAL B R A A, 238 COD. TN, NO, -
N. NH,-N. TP {5 iR fRARRE, 5845

COD/(mg - L")
N
S

1
(=}
nnnn o oo o oo T H—

[TTTTTT T T T T T T T T T TH=—

DIRERRIRBEAT I B TS S ol
1) FESEAHLY (WL COD i) IR K54 o} i %
B 2 485 T WU FIEE | 75 I 42 IR 3 R X riyes =R
COD {HAE{LAFIE . MRLAI BN ITE i 24 R
SAEF 255K 18.36% HIFESUATHLY (Bh COD M v
), HEAEALNTRILARY COD {3 59.33 mg L, A N—
PKHEATSTRHHFIUR, K 10 min COD {AHR 2 FERAHARE (2 COD i) BRI
FEAILZ 32.33 mg'L'l o BB PURH T R, Fig. 2 Variation of oxygen-consuming organic matter

W B — BT 5~15 min J5RIRENRAINT, Zad A2 concentration (COD) along the process
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WAAE PRI AR, K | h SRR A, A PUIEH T AR, COD {Hik#|Hx
fi% 18.67 mg- L' WFHERMGIHMEIS I AR AT MUK I8, SEHFCAE I E FEDKR™, RIRHAE
BOKANWIRN S, R SEEKEERRT COD (A FFFE 21 mg L. #KEREINELEF 5 %X COD H
R A 41.67 mg L, JEEDEHAKENI SRR, WAEYR A MRS, K AR B
fIET, AR TR, R dei s TR R Bk, S8 COD fH AN, [l AT REAAAERR
S TEASA VIR E SR

FIW X COD (HARANIA ., R WL AN RR AR 2 R AR5 e B IX . etk 53
SV X PE KGR FE A AWM E (UL COD 1) XFEt, CASS AEfkitin] LBRiG/K T 56.42% WIFEEA YL
(LA CcOD i1), Hi7k COD {E N 18.33 mg-L™',

2) AR, K 3(). Bl 3(b). Kl 3(c) #arn T HAbELE: | V5B X M X TN, NH,'-
N 2 NO, -N Fii ik FEARLRHIE . ZAibs WHRTIETT TR AL B 2B 8.09% 1Y TN 5 5.48% i NH,-N, A
AR TN, NH,-N & NO, -N BTt 7050 10.57. 5.69. 0.07 mg-L™'. 15Ut X K fir B
TN ZBffF L5 COD ABML, #7K 10 min EZRAMME, #K 1 h FEHITRAEIA, HKEERET TN BT
T FTFE 714 mg L', FEHFHKANE . NO, -N N [RIF AR TN M S8, FEG BB E LR
e, PRESSR TN BT EREIRE 5.77 mg L' [FFE, T5UREREIX NH,-N BTk BEAEIK 1 h R
BAME 291 mg L', AR £, MiEma st 22 UERmA s E, BTN ERE T &A DR
AR, WOZP B 2 R AR AL S NH, N TR BRI DIVE I PRI i e o Ik, DRAR
T NH,"-N MR R 5 Rl LA @25 T, DLBE 1 h BEFEIX NH,-N Bk FFH% 3.94 mg- L',
K NO, N B TLF-A 0 mg L', 15RBEREIX AT NO, -N 4a Kok F 0 X R AY NO, N, i
KB Bt NO; -N BT B IR ZUIR T FRVIX, KA G NO; -N B BRI 2 0.69 mg L', #iHlik
PEX TR EAE S AR A

14 8 6
= AP ~ = T = AP
~ g B eI ST B eI sl mmimR
Sooll = R K b6 = R K = R
2 H H = 4
E stH H B S
i sl H E ﬁ4 3
¥ H H = 3
HIJE‘H 4 H H g 2
i H H o 2
Z 2 z ! ‘
0 :k - oo ol=
NI § N IRCIRI <
FFF R SEFTETETEF
SEY < SEFISYTESE
S @ Fegy 77T
& e
S R RN T R
(a) TN TR 5 (b) NH, NI KR A (c) NOS NI RS

3 @EGIETK
Fig. 3 Nitrogen changes along the process

FIWIX TN B BEESKIES 1 h [ E 5.84 mg L', UFEmSLlE NH, -N Btk B Aedk 45 dmt
TFREERAMAE 0.55 mg L', SEEREXUTEE NH, N BTs iR AR s IO LG, 260 NH,-N [R5 Bk
FLERAEFEFIOVIX, FHKEERET NOy -N _FAERSIE 4.47 mg- L #KEEHE LA SAEALIRASE TN F
i, NH,-N &R Y B ERaan A, S5t X inreib—s, KMBEAEL g, NO, -N i
WF FTFE 4mg L, AT TN B EERRE 5.77 mg L', Uil BRI LR s e B4, IR B
FNIX NO, -N JF ik AR E R /K, 200 NO, -N ByZpr E A AR 5 e et X . b e viab
K5 RN X KSR A TN 5 NH, N Ja i Bl A1, CASS AEfbin] 5% 41.71% &9 TN 5
77.78% Y NH,'-N, LPA#EsK 10 min 5 & 450009 TN B i NG R EHE, 156 8 X AR
23.23%, FERMNMXBEEZCERN 8.80%, FIATGIERER X HA W =R ABEE .
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3) TP HFRASMAT . Pl 4 Ji7% T BUALTRE L6y |
TSUBLERER AT INIX. TP RIS (A, 76 o 4 e
TALHRLBE S AT 2 BR5 K TP AR A 2, » 2 B R
SHE A R PG 19 TP IRV S 9 0.87 mgeL ™ s

HEK 10 min o TR B PR 0T I FX =

1) TP FHE R 1.1 mg' L™ #EK 1 h i FAE S oal

R X I I R AP 84T NOG N, TR 0sl

Lk NO; N {2y iy T2 AR R4 A A MR, 0

AR AR X TP TR 1 B3 e 2 AR

0.19 mg-L ", ML DRI TR, 3 FEF

SMATHLBR MR G, AT KNS, TP &

R E TR E 031 mg' L,

TR BT AR, B 4 TP REKERES
WoR, TP e s BB %, i€ 1 h TP Rk Fig. 4 TP concentration variation along the process

FEIREIEARME 0.06 mg-L™', iZid#2 NO,-N 1 TP [FIEFEI, IS EBRIEINS . T5lee e 5 FE R X
TEHEKZE IS TP iR B AR AS | 7RI M58 DNA Kl i & A XA i e, R e K
FISCEEFRIC RS, UERAAERFH K TP B v B AR R PRIk T SR AT S M e Y A 5 A Pl . %o EL
XK 10 min FEK 1 h 89 TP BARIREERTEN, TP A958R E 8L A TET5 e Fa X . BHiEm i /K
5 RN IXEEKEERA) TP Fim e B TA G, AT CASS Akt nl 2254 99.59% Ay TP, HizK TP ik i
7 0.063 mg-L',
22 BEREMEEETICHHE

1) I ZREE T, 25T OTU B, M o ZRRMERRSZES I EZFEtE:, S TREX K HARZ
BT BAEPETS VR o ZAEPEREEUNER 2 Fis . 8 AAESh A T 8 B KT 0.99, UEWIEME rmT Sk H
o ARG OTUs BUEARIAL, FBARIXIER BB, 15t XI5 OTUSs SUfflk
K 1 h 84858, HAMBIYE T FRONIX, SIREFX Y SRR L, WAl —Xi s s, 15
PR S YR AE R £, ROV X B NSERARE T, SivEE COD AR (BARML, JRPETS KT sk
AR5 COD S IFAERERPT,

32 5 Alpha ZHEEIEE

Table 2 Alpha diversity index of microorganisms

YIReIx ik BB B Chaol OTUs Shannon Simpson Hi
HE7K1 h 2246.7 1229 7.41 0.040 0.991
- HEKEEH 2294.5 1280 7.2 0.056 0.991
TGP FEX =
ULHEL h 23114 1290 7.3 0.047 0.991
[ClEEEpN 2403.5 1316 7.49 0.038 0.991
#K1h 2170.6 1252 7.04 0.056 0.991
. HEKESR 22187 1214 7.26 0.048 0.991
B .
ULHEL h 2279.4 1251 7.58 0.029 0.992
RELEH 22734 1287 7.54 0.030 0.992

Simpson. Shannon 1 Chaol F84053 5 B E MIREA I Z e . B—MEMYRh 4k, Simpson FE40E
THIEERE D IR E Y 2R e m SRR, RO X SR E T, 25 BT RS S A AR R A T
SN, IZEGERIE TR A MR S ki, AR R AR R 2, R A SRR
m7 LR ZEREVERRAR, 0 XK BOg S e AR AN i 5 LU R SRR, 15 IHR S e 22w R R R
FEPETFRT . M4 Shannon $6%%, T5UeBERE X VRRRGUAEDIA— M SEREIVE THR , R X eI R GG, 3=
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TS e X L DN REE M E DGR AE s T 2, R, TR IX AR . #E7K 1 h I FRIX
Shannon FE8URAR, AIRER H TRILH M EUR i ) . Chaol FEBONFRAYIFP HUEUR, 157etss
X[ Chaol FRELILESUMIX F, 2 ANXIEHTFE Chaol FEETET &, UIWIEREX WA YR H 5, 1R

WA YIFEZ

2) A REY . BRIEL 5 AT HIAE AL
PRAEET] CEAAXTFEE>1%) 5 Proteobacteria
(ZIEHI], 58.47%). Bacteroidetes (FUFT ],
21.6%). Chloroflexi (4% ], 7.06%). Plancto-
mycetes (778l 1, 2.91%). Patescibacteria (BEH
Wi, 1.44%). Elusimicrobia GREEHI T, 1.15%).
Cyanobacteria (¥ 1), 1.07%) Fl Firmicutes
(ERERTT, 1.02%). ABIEH T A AT =F
FERR ] ] (54.68%~61.87%), TEI5TRIEREIX =
BESE EIVE R, BRI, %2856
WIZAEPEI AL —B, 8 E TR R AR R,
RS, SARSEBIHLE, RUEIEE
I e Y 2 R A ST ), SE S (IR
WEETs KA. RN X HUATF R PERAEX =
FE (22.69%) HI5TREREX (20.51%) =, FUFFERT]
FESSHPYINREED, FRT5EEEE X Y
W3R 537 F SO X B . 15 Ui BRI A4k
DT IR R (7.51%) b ERUBIX (6.61%)
SR A RAFHIBRBETIRER", R X
MR EERAETEEREIX, 2GR SV By
TEAAW & o RERTRT T R MR B EY, TR
0,. NO; -N 8 NO, -N BEATIFIEEY, HAE 32 5 hif
XA AT R (1.2%) BEFEIX (1.11%) & o
W TR R BAME MRS, B W nE
FHEA . HAE V5 e 5 X 0 W AR A X = B R [ AIG
(1.11%~0.97%), TitEFVIX WS (0.99%~
1.26%), HFEZHE NO, -N Fre ik Efaait
EF—2 (W 3 ), HEE T IR
NO; -N Ji ik FE AR 5 e 1 = B AR

3) JEIKVREE Y 530 . S B b S BRI 7K
WA AR DI RE X i T T R A T
1k, FEJRZKE EXTE T et il A= T 30 AT
B2 REDF AT R, Wl 6 s, Hrp
o ML R (KM FEE>1%), 75k
Zoogloea(h IE T J& ). Sulfuritalea(f 51 i J& ).
Thauera(Fi B K &), OM27 clade. UTCFX Fl
Haliangium . 15X IB1 TR Zoogloea F-
Bt (K 1h, 57.18%), YRFEFFLERFIR, Wifed:
B AEA A AR e i (REZR, 59.11%),
Zoogloea ReFHILNANR G YITE M P EOIRAD,
PR IRTIREERE, IR ERE R TR RN IE 2
R Eh ) oY, RUIERE XA KBy

Bacteroidetes
Patescibacteria

Proteobacteria
Planctomycetes

Chloroflexi
Elusimicrobia

Cyanobacteria Firmicutes Verrucomicrobia
Others
100
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= 60
i
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" F ¥
> > > >
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5 AR AR WAHE

Fig. 5 Variation of microbial phylum along the process
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Fig. 6 Variation of microbial genera along the process
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Brbrwine o Ecom, TR XAE1T S WAKEE % R R R AR TP SRk, 5 S AR R iE— 2.
Sulfuritalea 76/ B 55 T REREfRA ALY, T5UR e X FEKBYBE Sulfuritalea ¥0%F F B e 5 (KL,
2.8%), ERV XK BHAE R (KSR, 2.56%), BEEIRRFEEEHT R, 76N BLEH0AT R
1 (3.99%), IRLERIE— LR A VI ERG LB ERNIX . Thauera j=—FP LR R, ELA
WU AR A TER LAY, A il FRSIRER N T S2 R  S Moy B AL S M AR CT, [RIRs
AL AL T RRER AL R AR, XD E LB AL A AR 5 B R, 15k X K
1 h AR & F R (1.55%), (R IX AT s IblR i . Haliangium J&—Fh 3RV SAHALAITER , 57K
A FOME R RIEEACEY, LRSI AR A TS, TR TR SeRAE Ty, 78 SO X R RE:
T (HENE, 1.42%), RUIHFZES 5ROV XA

TETS e B X IR, #E/K 1 h B Zoogloea . Aeromonas('SEMEE). Fluviicoccus M1 Thauera £ &
By, Hrh Zoogloea EAVRBEINRE, Aeromonas 525E Mk WAASAHA S, Thauera BAREHEANI S
RASALBRBEIIRE, W B E B R A ALY R, SRR Ak KSR SM1402 Fl
Nitrospira(TEACIEIE R &) FRER R, HA Nitrospira £ NO, -N E ", BB NO,-N F b threit e
ULVE 1 h B} Flavobacterium . JAFR-76 F Paludibacter FJE4E, Thauera W HF—E4tm, FUIZM B
AL REE— 4 T IR B 45 I Polyangium . Prevotella 9% 3K K B ). Macellibacteroides
Candidatus_Accumulibacter . Bacteroides({FFEJR). Arcobacter(SIEH)E). Lactobacillus F1 Turneriella 3
PR, HHp Prevotella 9 J&—25REsRA N TIRHL SUAHAEPERER B, Bacteroides il AF1E T IR A IS
b, M EEAT B 3R AL Al ™), Arcobacter TEAR C/N HEAMIG IR T EA B & 1 I A R0CR Y,
Candidatus Accumulibacter JZ= WA BB, Macellibacteroides W% 25 [ 5 A 2 WH [ At A 45 FhAA HLERM
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Pollutant removal characteristics and microbial community changes along the
CASS process with low concentration influent
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Abstract The concentration of sewage in some cities in southern China is low, while it can be treated by cyclic
activated sludge system (CASS), and the treatment performance is closely related to the microbial community
characteristics, but few studies had addressed the changes in microbial community structure along the process.
In this study, a CASS urban wastewater plant in Guangdong Province was selected as a typical case to analyse
the pollutant removal characteristics and microbial changes along the process, and to explore the pollutant
removal mechanism from a microbiological perspective. The results showed that oxygen-consuming organic
matter (COD), TN, NO; -N and TP were mainly adsorbed and degraded in the sludge selection zone along the
CASS biochemical tank with low influent concentration, and COD and TP values in the influent decreased to
minimum at 1 hour, while NH,"-N was mainly oxidized and degraded in the main reaction zone. Biochemical
tank could remove 56.42% of oxygen-consuming organic matter (COD), 41.71% of TN, 77.78% of NH,"-N, and
99.59% of TP from the sewage. The main dominant bacterial phyla in the biochemical tank were Amoebacteria,
Bacteroidetes, Green Campylobacter and Phyllobacterium, of which Amoebacteria was the key phylum
influencing the microbial diversity. At the genus level, high abundance of Zoogloea, Aeromonas and Thauera
occurred in the selection zone, and high abundance of Nitrospira occurred in the main reaction zone after 1 hour
feeding. At the end of feeding, high abundance of Nitrospira occurred in the selection zone, high abundance of
Terrimonas and Lactobacillus occurred in the main reaction zone. After 1 hour of sedimentation, the abundance
of Thauera increased in the selection zone and high abundance of Nitrosomonas occurred in the main reaction
zone, where ammonia oxidation mainly occurred. At the end of idle, high abundance and types of denitrifying
bacteria occurred in selection zone, and high abundance of Sulfuritalea, Haliangium and Zoogloea occured in
the main reaction zone. Changes in the abundance of functional microorganisms along the process corresponded
to changes in pollutant concentrations. NO, -N had the most significant effect on shaping the structure of the
microbial community (38.92% explained). The nitrogen metabolic pathway showed that nitrification and
denitrification occurred along the main reaction zone, short-course nitrification and full denitrification occurred
in the selection zone, and the abundance of denitrification functional genes was higher in the selection zone than
in the main reaction zone at all stages except for 1 hour feeding.

Keywords low influent concentrations; CASS process; nitrogen and phosphorus removal; microbial
communities


http://dx.doi.org/10.1016/j.watres.2010.11.018
http://dx.doi.org/10.1016/j.scitotenv.2023.164213
http://dx.doi.org/10.3969/j.issn.1000-6923.2018.09.016
http://dx.doi.org/10.3321/j.issn:0250-3301.2006.12.020
http://dx.doi.org/10.1016/j.scitotenv.2021.146719
mailto:zhonghaitao815@163.com
mailto:zhonghaitao815@163.com

	1 材料与方法
	1.1 工程概况
	1.2 沿程污染物变化实验方法
	1.3 沿程微生物群落分析
	1.4 检测及分析方法

	2 结果与讨论
	2.1 沿程污染物变化特征
	2.2 沿程微生物群落变化特征
	2.3 微生物群落与环境因子的相关性分析
	2.4 功能基因预测分析

	3 结论
	参考文献

