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Abstract .

process for the treatment of simulated wastewater was explored in a SBBR. The system was filled with

Rapid start-up of a completely autotrophic nitrogen removal over nitrite ( CANON )

comet filamentous filter material and seeded with conventional activated sludge. Anaerobic ammonia
oxidizing bacteria ( AnAOB) were enriched successfully in 39 days by adopting the strategy of strict
anaerobic enrichment of AnAOB, and the removal efficiency of TN reached 82.3% . Then, ammonia
oxidizing bacteria (AOB) were enriched rapidly in 13 days by shortening the HRT, gradually decreasing
the concentration of NO, — N and controlling DO between 0. 1 mg/L and 0.3 mg/L. The CANON
process was successfully started up after 78 days, in which the removal efficiencies of NH,” = N and TN

were up t0 97.3% and 83.3% , respectively, and the TN removal load reached 0. 127 kg/(m’ - d).
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High-throughput sequencing showed that the relative abundance of Planctomycetes increased from 1.99%
to 56. 44% , while Proteobacteria decreased from 65. 09% to 13. 67%. AOB and AnAOB were

Nitrosomonas and Candidatus_Jettenia in the biofilm, and their relative abundance increased from 2. 28 %

and 0 to 3.37% and 41.88% , respectively. The nitrite oxidizing bacteria (NOB) were Nitrospira, with

the relative abundance decreasing from 3.27% 10 0.27%.
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TE IG5 K B A B HEAT T AR SEAF ST, CANON T
RIE SRR E B AT A R R A AR AL TR
(AOB) FPRAA AR 2 A ATR (AnAOB) S0 s 4,
[ B 410 461 7. i R #h Ak B (NOB) (1 A4 K, fH
AnAOB [ 14 i} ] K 3% 11 4V 35 8 F AOB, DO
FINO, — N ¥ B i = i) AnAOB 35 7 W & 37 31| 41)
W SRR SRR K . H AT SR
SIGFR AOB HE AT WAl Ak S VI 55 5 AnAOB [y )5
W5l CANON #0133 Al e bl o & 4
AnAOB'™ ™" i 43 5 58 355 4 ¥ U8 R O 3 114 F
0 [ CANON T2l 5 s fiR g i 17 4%
W B BT A D VR T R A A I TR D A E S . ST
1L, 25 A AT R S R P R ok o Ay
PR A 1) 3 b =22 0 B S g % (SBBRY) |, ATS 7K Ak
PO S R I A R A v Rl i 3N = 3
AnAOB ,#R J5 45 % HRT 35 87 FEIR#E K NO, — N ¥
JE DL R AR S5 5% AOB, #85% CANON T 25 iy ple
JA B FNRSE IS T TR RE ; [F)B ) R oo e A 0y B AR 43
AR B B OS2 iV 4 i A8 4k, LA i CANON
TR TR RS
1 RS 7k
1.1 ReRE

IRk B WA 1 Frs, SBBR K #% 2 F AT,
KA MLBEES T, NAER 22 em, (5 R 30 em, 5
MATAN 8 L, 78K LR 0.7 LAEE B 5 22 R 4F 4k 331
BHE R A PR, BURPEBUAR R 1.5 L, M il
RN HERUE BE Ol 60 ~ 80 kg/m’, JE R K AL T £
B RN AR 2T 4 [, PR s 2 AR (an &l 2 i
RN HNEER x 2R ER x KELAHN2.3 mm x
0.43 mm x36 mm, [t EHHAL K1 100 m*/m’, 2
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TN (35 £1) Co S i HR 2 3 Wi U4k, i o
AT T R R, PN 3 B v K R AT
BEFE, BEHR K AN pH AR TR 5 10020 391 388 ok 3 2l 4 47
il o T REGR L X S A3 R I L 2 A
RO

E1 SBBR REIZETE

Fig. 1  Schematic diagram of SBBR reactor
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Fig.2 Biofilm carrier in reactor

1.2 R8sk FnEfMITIR

U SR N T4 %R K, BL(NH, ),S0, #i
NaNO, /& NH,” - N #1 NO, - N f3kJ&,NH, - N
W 30 ~ 500 mg/L,NO, — N ¥ FFH 20 ~ 120
mg/L, Ho Al 3 2R 43 4 F - MgSO, - 7H,0 4 200
mg/L,CaCl, 2}y 150 mg/L, NaHCO, 24 1 000 mg/L,
KH,PO, % 87 mg/L. U0 Z AN 0.25 ml/
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L, 20440 F : FeCl, - 7H,0 } 7 500 mg/L, CoCl, -
6H,0 ¥ 750 mg/L, NiCl, - 6H,0 4 380 mg/L,
NaMoO, « 2H,0 } 440 mg/L, CuSO, - 5H,0 ¥ 150
mg/L, MnCl, + 2H,0 600 mg/L,ZnSO, - 7H,0 ¥
600 mg/L,H,BO, 28 mg/L.,

BTG UR h _L REIG  T5 K AL B O A [
V58, TS UEHE 24 h J5 , AP 246157 500 mL,
H: MLSS 24 41.55 g/L,MLVSS 4 19.24 g/L,

1.3 IEZEBITAHERESR

RIGS A 3 BB, N R I HEK LA 90%
AR K (0. 15 h) RGN (11.5 ~23.5
h) #%(0.2 h) 7K (0.15 h) . BBt 1 2 AnAOB
EHEN B, pH M 8.0 2247, ik /K 20 w8 4l Wk I s
S, #54 DO 76 0.1 mg/L LIF ; BB 11 2 AOB F 4k
B B, 3 2ok e 0 20O R 2 3R I 4 ol R R # Y
DO FEO0.1 ~0.3 mg/L, K 10% [y NaOH 7
il pH{ATE 7.2 ~7.7 Z[8]; Br B 1 4 CANON T
SBTERT I BT T R B AR o S A
R T R SR 1 PR,

*1 REHEREEETEH

Tab.1 Operation parameters of reactor during test period

b e i@ﬁ?ﬂﬂ‘ NH, -N/ | NO, -N/ HRT/h DO/-]
[a]/d (mg-L™")|(mg-L™") (mg- L)
1 ~45 30 39.6 24 <0.1
46 ~55 60 79.2 24 <0.1
I 56 ~60 90 118.8 24 <0.1
61 ~65 90 118.8 12 <0.1
66 ~ 68 90 45 12 0.1~0.3
I 69~71 90 22.5 12 0.1~0.3
72 ~78 120 0 12 0.1~0.3
79 ~103 180 0 12 0.1~0.3
I {104 ~173 300 0 12 0.3~0.5
174 ~215 500 0 12 0.4~0.7

1.4 KERHSHFAE

NH," - N: 94 [R50 4366 B s NO, - NN -
(1 =Z83) - & Ry O EETE ;NO; — N2 1 —fisf
BR 4B E:; TN NH, - N .NO, - N 1 NO; - N
WeRE 2 i MLSS | MLVSS : & & 7 ; pH {i: 74k pH
VI AR L fE 2k DO 1
1.5 Si®&E16S rRNA lIFE
1.5.1 HERESRAE

FEM A BE R RISUe B BE 1T (5 65 K) KB
B (55 173 5K R0 PR AS [] DX S8R 4R 1 A ) K

B, 73 I AT R BB BRid Dy S1LS2 K
S3,F —20 CykEEARAT o
1.5.2 TIllumina MiSeq |

f#iF E. Z. N. A.® soil DNA kit (Omega Bio —
tek ,Norcross, GA,U. S. ) 3 M) F Ui B $5 1 47 H4A
PAE , WEE S 2 HUE DNA {8 ] NanoDrop 2000 55
JIE DNA #e 3 2l . $EHL 165 rRNA JE[F V3 ~ V4
AR X AT PCR 471, (4R S5 1 4 338F (57 -
ACTCCTACGGGAGGCAGCAG -3’ ) f1 806R (5’ -
GGACTACHVGGGTWTCTAAT -3’ ), Illumina MiSeq
e Y b e T AR W BE 2R A IR F] 58
B FIFH UPARSE 3k {4, 4% 97 % 9 AHARLEE X T 51 2
T30 (OTU) K26, F ] RDP 73248 %) 45
FFINHATIR 2R
2 ZRLatk
2.1 RESEUEEE

BrBe L (1 ~65 d) Sz i >R AR 26 ot g UK,
NH, — N FI NO, - N #5185 30 mg/L F139.6
mg/L, A% A 97 1 5 AnAOB, 1217 1] %58 25
RN 3 ~5 s o i, Hefhis e
HORHR MR E M T 2 R NHY - N FLE HLY)
SEUH K NH, - N R B2 T koK, e s e b i)
AT % P R A R A5 NOS - Ny i 4
PE 0, 5521 Kif, Onigs i B NH, - N HI NO, - N
AP ZRELR , £BR 35300 32. 3% #120. 7% , TN
ZBR AR F 26. T% , J by o bl PR R & E A
(ANAMMOX) [z i , & A BF 98 K B4 70 5 AnAOB
HPRATEIRETT 17 d MR AR AL . =
5539 K, NH; -N.NO, - N K& TN LB 5% 5
98.0% .88.2% % 82.3% , ANAMMOX Jx )it Ji3
.

I Jii 1
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Fig.3  Change of NH,” — N concentration
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Fig.5 Change of TN concentration
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IBAT LA JE TG R 3 1 2 B R AR R AR, K
NO; - N ¥k JEZ W I, an &l 6 fir s, ANO; — N/
ANH, - N {5 3% 7 4% 07 BEAE i 0. 267, KR 2% Y
ANAMMOX Jz W £ s . h T 32F — 25 4 & )
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Fig.6  Change of substrate removal ratio

2.2 FENEREZTE

Bz Il (66 ~78 d) (1) H 2 & % CANON T.Z
Hr) AOB, [a] Il NOB py4:4K ., 1217255 66 K,
P21 DO #£ 0.1 ~0.3 mg/L X [A] & 4E AOB, 313 #
FEARE K i) NO, — N ik JiE,NO, - N/NH,; -N1{H
RG] 0. 5(66 ~68 d) 0.25(69 ~71 d) F1 0
(72 ~78 d), [AIEHEF+ NH, - N ¥k % 120 mg/L
Zti(72~78 d) . MNEI3 ~6 AILVEH ,NH - N 2
FRFFEELE 96.6% LA |- ,NO, -~ N Ik ZEWFER 0,
NO; — NV FE 56/ IMIE T 5 Jo PR T B, 275 72 ~ 78 K
TN S35 2 B 47 ff 729 5 BR 3853 301 oy 0.127 kg/
(m’ - d)F183.3% 4% CANON T2 fyf kK TN %
%% 899% ') [ElHF ANO; — N/ANH, — N {f th 3% 3
BT BEAR 0. 111 S0 B #8533 CANON
T RIWAHTE 13 d N8 T AOB 1Y = 300 5,
I H] NOB 1% ¥, AOB 19 & 42 I i) 1% T
AT AR o H R DR R 22 MR 2T 4 2O LA 220K
SERAFAE , PO R AR, A R TR Wtk s 4 )
g 42l DO ¥k B, #4f] NOB 5 AOB 354+ DO,
{e#t 7 AOB Pt
2.3 fATETRFER B A R M RE

CANON T2 A s i , Jytk— 204 5y S g
IR RE ST, -4 HRT 2y 12 h, 7656 79,104 (174 K
HEK NH, - N i B2 4> 4% 55 %) 180,300,500 mg/L,
M3 AT LUE Y, B O s #E K NH, - N R 2
Ja, oK NH - N W BEB] 3K, Hiff K NH - N
YR PR R O, K NH, — N 32 e sy, 491 4 2
174 K3#E7K NH; - N ¥ EEHE 551 500 mg/L 5, HiK
NH, - N ¥k EE R T, iz 17 256 179 K&k
242.9 mg/L,NH, - N 2R [% % 52.6% , TN L&
HIER 49.3% ;1M 7K NO, — N B R H B K |
T ORFFE ARV T . R AOB Xy ik 5 56 ot
g, RiEde stk NHY - N E G, R4 N AOB
2B ol P AR RIVE T, R BUT K NH - N R
Thim B4k NO, — N /b AnAOB it = 5t 2 (1 )I%
Yt ANAMMOX J )i, tH7K NOy = N ¥ B /)N i
TR e R K TN W B BT, TN £ B
KA FRE, WE 3 ~5 AT IE W, OV edksiiaft
JUKJG ,AOB Zi#fid&i b, Hi 7K NH, — N e B2 e &
F% , ANAMMOX Jz b7 3 5% , 17K NO; - N i 5 74 ¥
T, TN BR3P T, B g 0 0 1 e 1 2]
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PRI FEARFFRAE 1645 193 ~215 K, Hi/K NH - N
NO, —-N.NO; - N TN {9 i 43 5 A 10. 73 |
2.97 50.97 .65.17 mg/L,NH, - N FI TN F-#) £ %
RAREE] 97.9% Fi1 87. 0% , JF # 4% F CANON T.
LR TN B3 89% ', W R Ge it R B
U TN -85 2 B 00 7 RS 3l B Eh I ) 0. 127 ke
(m® - d) 427 %]0.548 keg/(m’ - d), BLAh, IE 6
ATLVE AR K NH - N WIEZ G, R4
f) ANO; — N/ANH, — N {H 325 fiif B B 400
BB % N2 B R T RE K 2 5 E,
ANO; - N/ANH, - N{EZ#i O BIE 0. 111
2.4 RBEEEMAEHEAHENMEmTL

SBBR Hh {3 A W B v 45 4 691 1K B AR dn ] 7
JIF 7% o

ARXT - BE /%

S1 S2 S3

7 SBBR R M BRI TKED T
Fig.7 Distribution of microbial community structure in SBBR
on phylum level

B R s 6 Bl 5 s AT 65 d J, T R A
( Planctomycetes ) F123% 25 B | '] ( Chloroflexi ) B A X%f F
FEAr S 1.99% F10. 98% 3 K 3] 59. 98% I
17.93% , 1 25 F & | ] ( Proteobacteria ) 1 UL # 7 ]
( Bacteroidetes) 43 Il )\ 65. 09% Fi1 17. 94% | 4 5]
15.03% f13.10% . B FEIRIE , KE 4> AnAOB J&
TIFHWT", AnAOB & 45 B B B 1 1 1A X 2
JER MR =, (RIS a% TN EBRAR I 80% , 51
HEVIREIR A LA — 3, FREIN RIS N i) S TR
IR, A BT AnAOB R & HAME
HLLARGER A5 T T LE W BT ™ 34 R e T
[y AnAOB AE A HLBBRIR ™ o BRI HEK I Rk e i
TR 173 K, FEPAINGEE ] Planctomycetes Fl
Proteobacteria [AHNT F BEME A T &, Chloroflexi ) 4H
STFEREM 17.93% [AKE] 7. 77% , 1 Bacteroidetes N
M 3.10% T3] 10.96% , W55 3 BH Bacteroidetes “H
LRGSR, X R MR TR A AR HEAE R . AR,

WPS -2 FARR 3218 M 0. 06% $2 T} 2 6. 85% , 1%
Fhfe HAb S 07 it B (H B T g H TR A
A

WA VI I8 A5 A0 B SR K22 A an &L 8 i, J
N g B A K I — Ff AnAOB, o5 Candidatus _
Jettenia , %5 65 FIAHXS 3= B2 MAEFIT5 IR 0 5K 2]
46.29% , i far 4R THE BEE 173 R HAIXTF BEmg T k&
3 41.88% , {HHARX;F B MR 2 i a4 X e e, K
s N BFSE CANON T 24K I, B SBR
Candidatus _ Jettenia F3 %} 3= B 43 51 SN 46. 68% Fl
49.98% H)IRBR A R —B AA HHHAB WS H DL
i Candidatus_Brocadia 1 Candidatus_Kuenenia W Ff
AnAOQB!2 -2 Planctomycetes [] T ) SM1A02 #H
R A 13, 11% 45 173 KK % 14.45% |, 1F
Hopth g b A & B (LR f 5T, T Ak
K1 AnAOB'™! | Nitrosomonas & 22 %t i —
Ky AOB, T ANAMMOX [ B 1 i 48 R B, H:
FAXF B2 2. 28% FARE 0. 17% 26 173 K EJH3
3.37% PRIE T R AL RS 2 81T, NOB W& N
Nitrospira , HARXT I 3.27% F &3] 1. 38% , 5
173 RFEARH] 0. 27% , & W] NOB C &8 ik, It
S0, JBT WPS =2 [ T4 norank_f_WPS — 2 AHxf = JiF
M 0.06% 5% 0.36% , It H G514 & 6.85% ,1H.
A RHIBEM TS E R D

100
90}
801

A /9%
3

S S2 59
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Fig.8 Distribution of microbial community structure in SBBR
on genus level
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(1) SBBR , 457538 5 Y2 , 75 AR SR ™ M PR A 45 1
T,317 39 d B33 3 ANAMMOX J% Jvj ,NH,;” - N
NO, - N K TN £[§ER 77355 98. 0% .88.2% K
82.3% ; #%4i DO £ 0.1 ~0.3 mg/L Z[a], 43 P
K NO; = N W, 3247 13 d S 8l 2 i b i
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FL, Ik NOB RS h i Ik

@ H R YEEORI R (1) 22 R Z5 R R AE
PLR AR B R T AR, A ) T3 W R A S5, sk
T AnAOB 1 AOB [y A K, R BB AT 1 5% 78
d AP sz agfessi s 3 CANON T2, i# 7Kk NH, - N #0I
TN ¥ 45 & 119. 8 F1 120. 4 mg/L B, NH,” - N
TN KBRS 7353 97. 3% F183.3% , TN LR
k3 0.127 kg/(m® - d)

@ T HE, AOB AH# T AnAOB X /&
YRR TR, R M Pt K NHY - N RS, RGN
AOB 78 32 3| ity P AR S A VR, S B0 v A it
RVYERE T R A 4k 2L 1750 ), AOB 3%
W L, ARG AN REB WK AR, (R A2 JoT SR B /K
NH," — N 9 5 A0 18 1 T e 4

e O 45 R & B, AnAOB 5 AR (]
#8551 ( Planctomycetes ) 12325 B [ ] ( Chloroflexi )
AERE = BE R M@ 82 T, 43 SN 1. 99% Fi1 0. 98% i &=
59.98% 1 17.93% , Wi 2= i [ ] ( Proteobacteria ) 1l
WA R 1] ( Bacteroidetes ) 435I )\ 65.09% F11 17. 94%
W2 15.03% 1 3. 10% . 347 65 d L g Hh ALK
H—Ff AnAOB Bl Candidatus_Jettenia , #8553 M O
4% 46.29% , AnAOB SE IR = 850 s 46 5 T far$2 Tt
Wi [a), Candidatus _ Jettenia [ AH % F JF 0§ [k &
41.88% , Nitrosomonas & £ 4t HH ME— 5 H 18 AOB,
HEXF BN AnAOB & AR E] Y 0. 17% T2 1 fif 42
THo B f 3. 37% ; NOB F J& i Nitrospira , #H %} 32 &
MY 3.27% FpLEfF 2 0.27%

SE

[ 1] Siegrist H, Salzgeber D, Eugster J, et al. Anammox

brings WWTP closer to energy autarky due to increased

biogas production and reduced aeration energy for N-

removal[ J ]. Water Sci Technol,2008,57 (3):383 -
388.

[2] WKEHFF, sk ®k, B Hi, 5. CANON TLZ0ALHE it by
BB UGN ], E S KHEK,2019,35(17)
19 -25.
Geng Zhongxuan, Zhang Liqiu, Lii Wei,et al. Treatment
of aged landfill leachate by CANON process[ J]. China
Water & Wastewater,2019,35(17) :19 —25(in Chinese).

[3] F+F8,E5K, £48,4. CANON T LA 18 W
R B S A R e R e A [0 ] IR BB A2 4
2018,38(10) :3945 - 3953.

[4]

(5]

[6]

(7]

[8]

[9]

[10]

[11]

Wang Ziling, Xin Xin, Wang Luo, et al. Start-up and
microbial communities analysis of CANON process for
the treatment of anaerobic digester liquor of swine
( ADLSW ) [ J]. Acta
Circumstantiae, 2018, 38 (10 ): 3945 - 3953 (in
Chinese) .

Nhat P T,Biec H N,Mai N T T,et al. Application of a
partial nitritation and anammox system for the old landfill

Int Biodeter Biodegr,2014,95

wastewater Scientiae

leachate treatment [ J ].
(Part A) ;144 - 150.
Zheng 7, Huang S, Bian W, et al. Enhanced nitrogen
removal of the simultaneous partial nitrification,
anammox and denitrification (SNAD) biofilm reactor for
treating mainstream wastewater under low dissolved
oxygen ( DO) concentration [ J].
2019,283.213 -220.

Malovanyy A, Trela J, Plaza E. Mainstream wastewater

Bioresour Technol,

treatment in integrated fixed film activated sludge
(IFAS) reactor by partial nitritation/anammox process
[J]. Bioresour Technol ,2015,198 .478 —487.

Strous M, Heijnen J J, Kuenen J G, et al. The
sequencing batch reactor as a powerful tool for the study
of slowly anaerobic

growing ammonium-oxidizing

microorganisms [ J ]. Appl Microbiol Biotechnol, 1998,
50(5) ;589 -596.

Strous M, Van Gerven E, Kuenen J G,et al. Effects of
anaerobic
sludge [ J ]. Appl
Environ Microbiol ,1997 ,63(6) :2446 —2448.

Strous M, Kuenen J G,Jetten M S M. Key physiology of

aerobic and microaerobic conditions on

ammonium-oxidizing ( anammox )

anaerobic ammonium oxidation [ J ]. Appl Environ
Microbiol ,1999,65(7) :3248 —3250.

FYEEWT, SRS, AR AR, 55 #F 445 F T CANON LY
AR S5 1], $R5ERESE,2009,30 (6) - 1689 -~

1694.

Fu Kunming,Zhang Jie,Cao Xiangsheng,et al. Study of
CANON process start-up under aerobic conditions [ J].

Environmental Science,2009,30(6) :1689 — 1694 (in
Chinese) .

R R R R AR - gdR L CANON
BN e B PRE R ST [T 1. P E 457K HE2K 2018 ,34
(3):100 —104.

Li Simin, Zuo Fumin, Wu Kunru. Rapid start-up of
CANON reactor filled with quartz sand/sponge carrier
[J]. China Water & Wastewater,2018,34 (3) :100 —

104 (in Chinese).



www. cnww1985. com

I35, 4 :CANON I &6 beid & 3h B A dh BRI 25 AT 2

#36 5 %23H

(12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

SRS, H R, S 8, 4F. CANON T 20 Fem ki
SV KBRS L [T ). I BREE R,
2019,39(6) :2354 - 2360.

Zhang Lingmin, Chang Qinglong, Shi Qin, et al. The
recovery regulation of a CANON system and variations in

the microbial community [ J]. China Environmental

Science,2019,39(6) :2354 —2360(in Chinese).
Vazquez-Padin J R,Pozo M J,Jarpa M, et al. Treatment
of anaerobic sludge digester effluents by the CANON
process in an air pulsing SBR[ J]. J Hazard Mater,
2009,166(1) :336 —341.

Wotse, e, BA, 45 DR AL P R P
W KasAr [ V], il id R4k, 2017,38 (4)
84 -87.

Yang Kailiang, Zhan Zhigiang, WANG Ying, et al.
Rapid activity recovery and operation of anaerobic
ammonium oxidizing bacteria[ J]. Journal of Shanghai
Maritime University, 2017, 38 (4 ). 84 - 87 (in
Chinese) .

TERRIL, 5K A, 2695 , 45, IR AAL)E shid 7 S
PIREESSHRFAEL T . 3REER}24,2017,38 (12) :5184 —
5191.

Wang Yaoqi,Zhang Min, Jiang Ying,et al. Start-up and
characteristics of the microbial community structure of
ANAMMOX [ ] ].
(12) :5184 —5191 (in Chinese).

Sliekers A O,Derwort N, Gomez J L C,et al. Completely

Environmental Science, 2017, 38

autotrophic nitrogen removal over nitrite in one single
reactor| J |. Water Res,2002,36(10) ;2475 —2482.
Chen C,Huang X, Lei C,ei al. Effect of organic matter
strength on anammox for modified greenhouse turtle
breeding wastewater treatment[ J |. Bioresour Technol,
2013,148.172 - 179.

Guo F,Zhang T. Profiling bulking and foaming bacteria
in activated sludge by high throughput sequencing[ J].
Water Res,2012,46(8) :2772 -2782.

Kindaichi T,Yuri S,0zaki N,et al. Ecophysiological

[20]

(21]

[22]

role and function of uncultured Chlorgflexi in an
anammox reactor [ J ]. Water Sci Technol, 2012, 66
(12):2556 -2561.

WREZ B, B 5, 268022 5. IR VA AL TR DRt s R
B R E L i ae [ ). PR 27K HEK 2018 ,34
(13):26 -31.

Chen Yanlin, Sui Qianwen, Jiang Li’

of ANAMMOX bacteria

an, et al. Quick
enrichment and microbial
community mechanism analysis [ J ]. China Water &
Wastewater,2018 ,34(13) :26 =31 (in Chinese).

Liu W, Yang D, Chen W, et al. High-throughput
sequencing-based microbial characterization of size
fractionated biomass in an anoxic anammox reactor for
low-strength wastewater at low temperatures [ J ].
Bioresour Technol ,2017 ,231 .45 —52.

Yin T,Te S H, Reinhard M, et al. Biotransformation of
Sulfluramid ( N-ethyl perfluorooctane sulfonamide) and
dynamics of associated rhizospheric microbial community
in microcosms of wetland plants [ J ]. Chemosphere,

2018,211:379 —389.

EERBN AIF5 (1982 -

), TR A T
Gek:, TR, EEBFIET 0k 5
il

E - mail: klyang@ shmtu. edu. cn
W #s B #7:2020 - 02 - 24



