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B iR AT A e 7 AR A PR AR K 8 g A
1Z

BRI, LA, X4 et A R AR BERAD Bk
L RFREFRER S TR, [ 200092; 2. 70148 345 =l £ A A FRA A, BES 610046

W OE EEMCEEREAYNA LTSRS MR, 3RS R B A R RS . AR
Mo ASCRAFHATE G Ie NS, X8 T AR g S Tl B SORAIR A 2L S 3 P < XS5l
T AR AR T Ak B B KRR Ak P B RN AE D VR S A 22 0 SRR AR T AR SRR S MM R R, IR
ERFEe R T A S A BFE (NAR) B &, K NOS-N/NH, =N B 425 R G @ b #E K K R ER; BER
21 B S T 00 BE B 4B Yk L Nitrospira, [6) IS 42 & AOB Fl Nitrobacter WA X F 8 ; REIFEBIA TN B ERKT
Nitrobacter WHHXT £ &, (B DO 54~ AOB E R BRI R BL T Nitrospira. VL LRSS RFEW, S X kiR G
FBIK, RS EFRE RS S KA RS R S B S8 1T W 6 R WA B 1 52 30 5 40 1) 40 R A AL BUR A2 178
FE M.

KR R WAl AR AR IR A E BRI IR IR R K s T Ay SE(EIE K BR
s il

HET 5 KIS B HOR, AN 57K i HR IR R BT AN [7) AT B 43 JKK (grey water) FI1ZE K (black
water), KK HHJEF 5 A AR (Al AGR I . DRV K AL RROKELHE R/ IME R o K 55, 29 05 2B 15 5 7K R
w1 30%, b2 & & (chemical oxygen demand, COD), & & (total nitrogen, TN), & 7% [& &
(suspended solid, SS). &% (total phosphorus, TP) %575 Yt ) it 0 ¥ & 5, Ab PR MERE A, [A] i 2 & BE IR
AN, SiAh, BEIK) R RAL B G R 6 < T T A B HEE L AR R T AR A R R i S A
o dEEN K 2 4k 27 ok Ak = B 7 3% P 75 U8 % (chemical enhance high-rate activated sludge,
CEHRAS) i SR BRI IS , HK NH,'-N Jit ik B2 1] 3Kk 100~300 mg-L™", {H#& FlV A& I H AR A B 4
TrHER),  HRA AR (COD/NH,'-N< 3, (&Gt fb/ [ gtk T2 0k LA RO A, Ak,
T NO, -N A9 15 28I FE G &L T 2 an s R 1 Ak -5 i £k (partial nitrification-denitrification, PN/D) ., 7 2 fil§
1 - IR S S8 AL (partial nitrification-anammox, PN/A) 25587 B A4 R 3Z2 2] 1) 2 KR,

A RS E 1 R A L2 S B PNVA S553 AR A H R B R S, HOGHETE T IR i 2 4
{1t B (ammonia-oxidizing bacteria, AOB) f¥) [f] B 45 &% 4110 il F11 38 K . fiF iR £5 48 L B (nitrite-oxidizing
i EER: 2021-12-22; RAAHA: 2022-03-14
EEBIB : BN E bR R BA] B & VE L 0 rp 48 E R /E RS (2016YFE0123500); & 28 i g1 W & 1 &) 5 5L T 0 H
(2017YFC0403402)

FE—EF: B (1997—), H, W LFSLE, ldoby@l163.com; HBEMEE: Bt (1969—), H, W+, #H#Z,
bhctxc@tongji.edu.cn
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bacteria, NOB), H Hij . #f¢ 18 1) %0 F5 il £k 42 1l 5 W (2 35 Vi 25 & (free ammonia, FA)®', i 25 W i iR (free
nitrous acid, FNA!'Y | % & He (C/N)!MY L JREEME D gE K & & ), 15 f# 48 (dissolved oxygen, DO)! |
[ B B UYL AN [m] 5 B LU A SR P B — Y 4 o T BOE D) SE AR E YRR AL, 2 R SR e
A N RE I — 20 3 R A AL R T, XU U AE RS B IR AR W B R #F (moving bed biofilm
reactor, MBBR) H', il & #5 il DO. FA Al FNA 9 Jit & W JB , SCBL T @ sk . s 0 72 i Ak .
WEN 45 V] H 7 41t 28 52 #% (sequential batch reactor, SBR), i ia 55 B 4% il g KR B . pH. DO,
FA SE 280, TERN R8T 158 16 AR G sh s ai ik, JFRaEisii T 324,

TESEBR R HI v, #EK T FAL FNA. C/N 8 280Uk D) S I 2 3 4 i, 1 B B XA DO B ¢
BRI, RGN TR eGSR S, EARER R ARSI, AR A
Sy, EACEE IR K S I A R A AL S T AR o SRR R A T AR IR AR R S R SR
3FhE UL BRSO =, MATE MM R, A OC 3 R AR S I R Ak B R KR 43 A 1k S
HRaE PR SCERIRE 48D . Mk, ASSCR A SBR, X HCHFSE T 18 SRS < . Ja] aioig SO R A 4
SRR 3 R 2 S B A A A B R K S AR AL B R 25 5, EI A T R T SN B AR W
FhRESS B RZ MY, $2 T SC B RS AR A Ak n R B S . DI O 5 2L FE A L 5 Anammox T
ARG B A
1 MBE5ERE
L1 SERE

WE 1 FrR, S8 T A SBR H SN # 448 . #EKAE . BRI SIEAA . HERAR . HEKEE .
PORERS . R DL RS R G A . ROV A EAARCHEIAIE , APLBCE M T, AN 160 mm, A
AR 8 L. i 2248 th DO 14 /84% (Oxymax COS22D, Endress + Hauser), pH/4& L JELHL {3 (oxidation-
reduction potential, ORP) & & 4 & #% (Memosens CPS16D, Endress + Hauser), 7% % #% (Liquidline CM44,
Endress + Hauser) F1 7] 2 2 % %5 4% il % (programmable logic controller, PLC, 7-200 Smart CPU, Siemens)
G B, Wt YRR, PLC RLRVE #0245 45 1 TARARZS . SBRJEII AT 20 itk o e . HiE
. DITE . HEAKRIIHE 6 4Bt

KA -l 1
LY | (]

1L kR [

‘ A.‘ B || |

L ) = | W0 U Y

R, v R HEORR  RURNE KB

E1 SKEREE

Fig. 1 Schematic of experimental setup
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1.2 XWABKEEMTSE
S G K D9 CEHRAS /NRCRE B 1 K, 2Bk DR 3R B LUK A S ek, i iR OK g #
el 151 45 55 S 0 RE R I I 957K o SBR 2B 4% T.00 AU HEAKOK BRI Q26 1 Bz o S8 it P o {5 78
kAT RIERAETE I K AL BT (RS- 2E T2) BN Dt v TS T o
F= 1 FILREE KK BRAFE

Table 1 Wastewater quality characteristics of influent at different phases

J R (mg- L)

T pH
COD NH,"-N NO, -N NO, -N B (LACaCO,ith)
I 8.2+0.1 352+129 194438 <0.5 0.9+0.6 792+173
II 8.0£0.2 162+118 146:+49 ND 1.1£0.9 5504270
I 8.120.1 213490 187448 ND 0.3+0.2 628+192

TE: NDFERAALH

1.3 BITLIRFH

TACT I I 53 SR vy S e R A T AR SRR S e g R g 07 =0 3 A s
AR MG AN T - o AR S R T DL, [ W R MR U], DO R4, DO Al ik
2~7 mg-L™"; [B] 8K IR T 00k IR 20 min, 55 1R B 10 min 38 B AT O MR AR G, M I N £ N
pH<6.2 I {5 11 B <, (75 70052 36 AN AT I B 52 O (9 BE Al L 8 1 pH<6.2 1E 451 £10), DO ARF& M, M
B B S B A 9 DO fE AT 3k 1) 4~6 mg-L', [ B2 BB R A% A DO F{H 2 (0.8+0.6) mg L' fIR4 5
Sl T O] DO Oy 0.3 mg- LY, Fpaklp <, NI AF N pH<6.2 W5 1B 2% .00 17 ] ]
i BE P 7R 25~30 °C, BARBAT ANk 2 Pis .

*®2 IHBRSESREBOREEIREMS
Table 2  Specific operational conditions of three aeration control strategies

TH SRT/d SBREEF R RN
FEM12 h; VER=50%; #E/K15min; A7600 min; HEJES min; IT

I . . DO=2~7 mg L™ BB [

10 £60 mins. HEZK15 min; P25 min gL EUTRIEE

I " BEWI2 h; VER=50%; #7K15 min; %600 min; HEJE5 min; 7T 25 25,20 min/ AR, 10 min
JE60 min; /K15 min; PRHE25 min pH<6.2{Z [FIRS,
I 20 B2 h; VER=50%; #f/K15 min; & A600 min; HEJES min; I DO=0.3 mg-L™"
$E60 min; HEZK15 min; PRE25 min PH<6.2{2 IS,

H: VERFIRSBRAKFASH L (volume exchange rate); U i) IS AR SR FpHAL T I BB 5, (i Ti5RE (sluge
retention time, SRT)F . ¥k, 7 B & BT N A (600 min)pHAEIT6.2, 5 [A] 8RR AR A LB X S pHA E DI REAH 2
AR,

14 SHE

K H HACH-COD B & M COD; SR A FR i 73 Yot BE sk i R s R N-1-(C 46)- 24—
J¥e O Bk D o A A R SR AN 3 O BRI E i S AL >R JH HACH HQ40d il 5& {3l & DO F01
pH 5 SR FHEE 2k D0 Y 4 B0 VP [ A JEE (mixed liquor suspended solids, MLSS) IR & % 2 1 & 77
[ 44 ¢ i (mixed liquor volatile suspended solids, MLVSS); % 1 H3 {57 i & B 2 083 ;. 4 T 4T
G5O, FREMUSON gr TS YR RE A, LT ST AR I A0 BT AR W T 2
L5 THERARREMNTE

IV AiE 25 R R AR (nitrite accumulation ratio, NAR) #220 (1) #4715 .
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Cno, N
NAR = : X 100% 1
Cro,-N +CN0;N ’ &
K. NAR B E A B Cno, n i Cros- 73514 1 7K NO, -N Al NO, -N W it S K, mg'L™',

2 _n%'—ﬁvj‘lﬁ
2.1 SBRIEREMHUKRMSFHK HKBEEREKRE
P2 o0 3 RP T A KRR R R RS AT [ A AR A . X T 08 1, 04 d NI W #sAb T
Ja i B, NH,-N 22 %% (ammonium removal efficiency, ARE) {X K 12.4%, H /K NO,-N F1 NO,-N Ji
VRN 55 5~29 K, #EJK NH,'-N T ¥k B2 o (193433) mg-L™', K NH,-N. NO, -N #l NO, -
N B 1 e 5 AR 0 i K, 43900 (97.7£10.6) . (103+11) F1:(9.9+4.4ymg-L'; 45 30 K, 1
PYEZK NH, N i 8 AL AR KB 0 R, H/K NO, -N & ik FE Sl T M, i 110 mg- L™ T 3
253 mg-L', /K NO;-N i & W B i 132 mg- L7 3 2 63.9mg L' 45 £, 7618 17 10 46
5~29 K, S h BB R g% PR R T AR o EE R )\ VY S
FE) NO, -N, [AIf} DO 4E+57E 8 mfH, X 2L - HI/KNO N =+ H7ANO;-N
BN ZEAF T NOBRI M B midE . R, LAl Lo
H 7€ SBR B4~ iz 17 A W rh ERAE AE 7K o 7R \
DUVE S B AR B A B By, H R R K 5 R
7 P NO, N JTT 6 v B 25 MR T B, DA fiff
73 NOB A fig — EL AR i = s Mo 56 30~37
KK NO, -N it & i FE 8% 5~29 R A T T
M, HEMPE A, K NO, -N i &

T4LIT

0 v . "
0 10 20 30 40 50 60 70 80 90 100110120130

IZ1T Y [E]/d
Yk RE 2 > e o A Br = fE 4 g
{@E%fﬂx%igﬁ?&ﬂf\{to ﬂziﬂj‘:ﬂ‘ﬁﬂ%—? B2 FRITARTEZRERE
SR BEAE S A W E) IR 31 ) — A2 kA Bt Py 2 Fig. 2 Nitrogen mass concentration under
R854 1 L A ﬂ%j AR, 0 NOB I P15 A different operating conditions

A AN, PEm T R R e

EIRH,%%SNm%,E?LmMLN VAR R A AR T B KRR T v AR A R R
(4dry B A LBRFHMEAAME, X5 SBR RS LR 50% A %), Z LR RBITHREN, 5
SRIPEZK NH, -N R4 B I sh &k, B H 7K NH,-N F1 NO, -N Jfi ¥ & i 7E /K NH,"-N Jf & 1) i [ 46
Fa g A8 Ak, 4y BN (77.0£18.0) mg L Al (65.7+15.8) mg-L™', /K NO,-N J&i ¥ J¥ N (16.1£5.0)
mg L' 3% T30 S 4 PN R i 4R B B8 7E Bl S0 R A ARl 2 IR B R AR AL, X7E — s B b T A i
NOB 936 ¥, AT A BT AL T 7K NO, =N Jit s vk B S0 F BRI 15 0

FEAR AR O B (Lo ), 7RGz 47 W10 (92~123 d), 7K NH,'-N Fl NO, -N JiT 5 ¥ Jif
B E 7K NH, -N %8 a8 254k, 20 908 (81.6+21.5) mg-L™' H1 (81.6+19.9) mg-L™', HAHXF Ty 2 4T
B, 7K NO, =N Jit i vk i Fo 4 R e 58I K, M (6.7+1.9) mg-L '
2.2 ARE.NAR X 7k NO, -N/NH,"-N

3FL AL ARE, NAR & Hi7K NO, -N/NH,-N iz 17 i 8] (9 28 b 4 Dl an 1 3 firs o X3 1 i B EF
CRMRESR TN, WEBE RIS HEZ TN R, ARE — H4EF BB ERKFE, H (47.1£12.6)%;
XFF/NAR 1 Hi 7K NO,-N/NH,-N, 7£ 5 & i fb ) i #% )3 201 5 i — 52 B[] Bt PN R 4 45 0 B2 1 K
e, HREE 2 ATE RN ARG, NOB Bl N T 5N 7% P Y PR 5 2 30 R 38 s A %, (75 NAR Al
H7K NO, -N/NH,"-N 2 F R, Frit—2 ¢ m e 8Lia 1R, MR R .

i ) BRI B, BT FE 57~60 d PN O # i H 7K 2R I R R AR AR AR H T S 2 ARE KR
TR, ZT W HAYIZ T ] ) ARE, NAR J i 7K NO, -N/NH,"-N 43 % 4 (53.0+4.6)% . (79.9+6.5)%
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100 —4—ARE —@—NAR —8—{{/kNO;-N/NH, N (f]

80

AREFINAR/%
[=]
N
HKNO;-N/NH, N

T

0 10 20 30 40 50 60 70 80 90 100 10 120 130
17 [E]/d
3 AEILATHEEMELYR

Fig. 3 Partial nitritation effects under different operating conditions
H1(0.90+£0.09), HEFFAER AR E RIKF o W TR BT, A s 170 E #E K NH,™-N 5t &
Bk sh K, {Hi% T4 ARE, NAR DL & Hi K NO, -N/NH,“N ¥ 8 b fa g, 400k (56.3+3.0)% .
(91.8+3.8)% #11 (1.01+0.06).

ARE F % 52 i /K Bk B2 /NH,-N DL R 4t 450 7K 7 45 B8 B 6] (hydraulic retention time, HRT) 4 5% i
3 P SR WS X AT ORUE 2 54K 1Y 4F 40 HRT, K, ARE F222 32 #F /K B8 B /NH,'-N By 52 . 3 T4
W, R K B R /NH, N 43 51 & (4.19+0.19). (3.55£0.20) Fl (3.71£0.22), Horp ] Bk S T 2B T
57~60 d BB . A HFFEPY KM, M50E/NT 50 mg L' i R AR 1R, 3 R T H K G 43 )
H (26.6+4.5), (24.0+9.3) F (23.124.9) mg-L™", H/KBE JL-F B FESR/S . FEAA 1 g i NH, N7
TEAETE 7.14 g, € BUE 58 TR Ik AL R B, HOANFFTE LB 3 ™ AR SN AR fE , BB
3R T BLAY ARE 43 31K 58.7% . 49.8% il 52.1% . [A] 8RR S AL A R 22 Bt < T 100 19 95 PR ARE W 1=
TRERAE . X AT BB K O 7E 2 A0 T By d W AFAE 6] 20 e Ak 72, NN 58 1 30 0 8% o =i
SRR AT M) L PRI AT ARE B EAR T HS(H . X2 T SBR & T /A B Beiit, AOB & Flik
PEEZMR, ARE ZEREZE8KKSF,  JAli, AOB I NOB (4 %51 th 25 1 FE S 20 Bl 2305 24 S o #% 0F A B
EBATH B, SEPRIZATIN ARE SIS (E AR .

NAR F %3 AOB I NOB % PE Y 52 Wi, AOB 5 NOB 9 I 1 Fo B B K, NARfH 8K . #7E
3 FRIEAR NS AR RF LIRS T 0P AOB 5 NOB G b e K. A FFEEIE S NAR H B
R B2 e 81, e DA S SRS R FRAE Ak o TR) BB A — Fh 30 i) NOB W& PERY A R T- B, X2 W TES
o AR B BORS 4 T N A TR TR AR AU, NOB IR PR L AOB 18>, HJZ, W EB I R B <
I 527 e AT NO, -N B Vi P28, NOB i P S 3 BEFE e, DT 52 SO AR A AL ROR AP, 1
(] B ST DL A B B B, RO B R T A TR EE 1 NO, N, H T R e R K B R FE A
(COD/NH,=N<2), [ fiffb i Jouk A 2 0% iy v I, FE= BB Bt NO, -NIF At R id )i, &
BT I UR BRI S R i PN JEL A 0 1 T VA B A NO, N, NOB % M 2 B b, g I B B <0 AR R A5 L
e A LB U B Y NAR. 17K NO, -N/NH, "N Hi ARE I NAR J:[mJJesE , R4 Hr 2 < ALy i
7K NO, -N/NH,"-N f¢ i, {H 3 Fh T8 A H 7K NO, -N/NH,-N ¥k T Anammox i3 #2124 327 H .
2.3 WEMEESWN

23 MM WA T 759 AOB Hl NOB B #F 19 AH X B, 4 T 0015 T FE M 7E 1 11K
SRR Y A R g R E 4 s . AOB JE T AR JE i ] (Proteobacteria), 43 A Nitrosomonas .
Nitrosospira, Nitrosovibiro . Nitrosolobus Fl Nitrosococcus 5 1~ )& o 15 /KALEE] H1 L Nitrosomonas fz 4
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#x3 EMSENARIASRS
AOB #1 NOB KJHH %I £ &
Table 3 Relative abundances of AOB and NOB in inoculum
sludge and sludge at different phases

W ILEO Nitrospira FIl Nitrobacter J2& 15 /K AL #1 )
15l rh 2 FheE ULE) NOB, i 5 J&@ T i fh B8R e 7
I'] (Nitrospirae), J&# & TR, #Mi5

2§ K 2] B AOB 2 A Nitrosomonas, NOB

5 Nitrospira Fl Nitrobacter 2 1~ J& , Nitrosomonas @ii% ‘AOB/% _ T\IOB@ AOBMNOB

F Nitrospira 5312 i % S 447 9 AOB 1 NOB. {3 Nitrosomonas Nitrospira Nitrobacter ARXT L
W 4 o . eSS TS s HeRpiE R 0.089 0.39 0.15 0.16

Y HE A4 S BT TR ] B62%) . WUFE ) PN\ ¢

W1 (17.5%). AT (162%). F8IRET] Lol Loz " 042

(11.6%) FIB A A 1T 82%). A% T by 0on OF N\ OO\ 07 47

W, Nitrospira JRBEVERE M B 55, Nitrobacter it W FoRTCEA X 3 AR T70.01 %,

NME— NOB. AOB # Nitrobacter WJF X =F o

WA P, Nitrosomonas WA 3 H1 0.089% 1000 === - — gll;tg‘z‘géjggems

WE I A 1.99%, [RIWF Nitrobacter 1 A -\ B BRI e

JEHH 0.15% 34 % 1.02%. FEBES T, 15 80 | B Epsilonbacteracota

TS HEA S WOCEDET DRI (40.0%) . 18 - B Dependentoe

SEELEHT] (14.6%) . BUFFETT (141%), 8% & e

ARTA T (12.2) FUSLEE R T] (6.9%). KRR 2 | unclssified & nornk_

VRFE R AL, 2~ BT R EE R W Vermicomicrobia

k. o Nitrosomonas 1 %} - JE B & 1.02%,  Nitro- 20} Gemmatimonadetes

bacter W1 % 2.42%, [7] ik AOB/NOB X} 4 i M Corofiexi

PO 042, Y AR FFEIR T T FiEhT O T B Planciomycetes

[l Proteobacteria

[l Bacteroidetes

30dJa, HEAHT S B A Y0 1T SURF B ]

(66.8%). "SI (21.6%) . LRITLETH T (3.8%) .
JERETH ] (3.1%) FN2F B TR T (2.5%) 0 A4
BEVR SR AR K, BUFF T TR AR TE 3 T T

4 BEIRASRAMEDERZEEKFHENFE

Fig. 4 Relative abundance of microbial community at Phylum

level in sludge at different operation stages

AN FEERESBEYETT . BIRE T FEEREMNK T 29 50%, XHE i@
Nitrosomonas F1 Nitrobacter 1%} = & 73 3| F# 2 0.38% #11 0.07%, Nitrobacter 153 T 4 %40 i I 1F 7 &
W UE I R R GE . BOARTEAR S F T AOB WA XS = BE A7 B FF%, {H AOB/NOB + Ji It 1 % 4 =
475, [, AEAE S, SOV A% BT XT3 FURE I T &5 19 Nitrospira, B AR XS £ ALK
0.01%,

Nitrospira W A A7 T O K-E 8RR, B He A R SRR M R Y 5 AN 6. J15% , T Nitrobacter 5 2 4
K, )BT -l BN AE KA B AR, AA R ERERERE, AR EA
NO, =N B9, NO,-N i sk FE AL, F 5% NOB N Nitrospira, T 11375 K I3 W R &+
{14 2K FfNH, N JB i i BE 7R 100~300 mg L', 35 T T U5 K 1Y 25~75 mg LT, FEAEF ST,
o AR SRR, R BRI ORGSR R 22 R R 3 A O RR B 12 4T B B NO, =N HS K & vk BE 4 il o
(79.8432.9), (59.5£21.4) Fl (81.6£19.9) mg-L™", = F 1 Bri5 7K A 4k jtb o i NO, -N i g i & . [
I, AETEMER, 38 o0 £ 7 NOB YK Nitrobacter

FET E R P AR, XSRS JeRE S 2 i YRl Venn EITNIEL 5 P o o SRR S ISR
[B] B B <75 YR A i A $4E 43 25 T (operational taxonomic units, OTU) i FeA — 2, MK & Fr 4k g
STGVEHE SN OTU Bt IR FRI I o S SRR 2 e <0 . [l R e SORMIR R 2 W < T i e T e A
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) OTU % & /7 L 20 il O 15.0%. 10.6% #

T0%, SITEHT TR, 3 W R R

5 W X A T 4 9 B AT — (15.0%)

S T HE— 2 He A R T Y8 v 2 2 . 2%/

S, SO YR AR T 2 N

WE T SO (3 B9 M2 Tl RS L I 6 P

FIOL, 20 DX SR A2 i AR R B A e Y LI A Q)

PR, 3AFER TP AL E X 22 R X . -

R WILEA [A] Y g UM T, 5 AR B B U E W '

TEAERPIERIANR B AP A2 92257 B 5 REMES LS OTU RN = B E

24 KR EEEHECHBRSEKESN Fig. 5 Venn diagram of the-OTU similarity for sludge samples
ERARBIRE (500~1 500 mg'Lfl) Ik 7K 52 at different operation stages

I Terrimicrobium

~unclassified_f Burkholderiaceae
Clostridium_sensu_stricto_1
Gemmatimonas
. Bryobacter
j . § ~ norank f AKYH767
/ N\ . Ferruginibacter
norank f NS9 marine group
S Onowia
.~ - Moheibacter
|

Lactococcus

Paludisphaera

norank_f AKYG1722
Nitrobacter

norank_f JG30-KF-CM45
norank_f Isosphaeraceae

~ -V o
© R norank_f norank_o_Ardenticatenales
I 7/ Comamonas

Isosphaera
unclassified o Cytophagales

| ,
S eSSy se— e s

= p Candidatus_Microthrix
7y

Romboutsia
) N norank_f norank_o_Chitinophagales

LU Paracoceus

==

S Gemmata
—— I, rorank f env.OPS_17
B Mycobacterium
. ' Taibaiella
/7N P P unclassified f Paracaedibacteraceae
B norank f 37-13
NN Bdellovibrio
Sandaracinobacter
Nitrosomonas
unclassified f Rhizobiaceae

/. L norank f 67-T4

I N unclassificd { Chitinophagaceae
{ [ S Thermomonas
N unclassified f Anaerolineaceae
I | norank f NST1-12_marine_group
I Paraclostridium
- norank f Gemmatimonadaceae
P norank f norank o OPBS56
| N Phaselicystis
Ll norank_f Chitinophagaceae
e norankf Burkholderiaceae

TH 1 THl Tl

6 AEILASRFIMMERKTHIRES

Fig. 6 Genus-level clustering of sludge obtained from different stages

I norank f norank o_Absconditabacteriales SR1
P norank f norank o Candidatus_Kaiserbacteria

/ - norank_f Saprospiraceae
N IMCC26207 FibOES; S

1x10*
1x10°
1x10?
1x10!
9x10~!
110!

RSN A Sy, G0 R AR A ORI O X T e P S FROK B RR i 1l , (RS 2 g
IO HAE TR ORS00 e SRR 2R B A 3 AE T HIRTT B JE 5 i) B Bag = 42 1l 5 i S SR
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RETE— & R FE L3 NOB my &P, (HIF KRR R OLH . T OS5 LRI, focdi 48 kb 218
K (8] R PR SRR S, 1T 853X Nitrospira £ FERS I, SR 52w M R RS AR o R, T
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Fig. 7 Schematic diagram of inhibition and elution of NOB by alternating combination of high oxygen continuous aeration and
low oxygen continuous aeration
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Partial nitritation based on aeration control strategies for carbon-captured
blackwater pretreatment

QIAN Ruibo', JIANG Haixin', LIU Shiting”, WEN Yexuan', HUANG Weiping', TANG Xianchun', CHEN
Hongbin""

1. College of Environmental Science and Engineering, Tongji University, Shanghai 200092, China; 2. Sichuan Environmental
Protection Industry Group Co. Ltd, Chengdu 610046, China

*Corresponding author, E-mail: bhetxc@tongji.edu.cn

Abstract  Nitritation is the precondition and difficulty of biological nitrogen removal process via nitrite
pathway, meanwhile, its occurrence through aeration control has the advantages of flexible operation, lower cost
and so on. Therefore, a sequencing batch activated sludge reactor (SBR) was used in this study, the partial
nitritation effects and bacterial communities of three acration control strategies for carbon-captured blackwater
pretreatment were compared and analyzed, including high oxygen continuous aeration, intermittent aeration and
low oxygen continuous aeration. The results 'show that, compared with high oxygen continuous aeration and
intermittent aeration, the nitrite accumulation rate (NAR) for the working condition of low oxygen continuous
aeration was higher, and the NO, -N/NH,"-N ratio of effluent could better meet the influent quality of anammox.
High oxygen continuous aeration could gradually elute Nitrospira and increase the relative abundance of AOB
and Nitrobacter. Under low oxygen continuous aeration condition, the relative abundance of Nitrobacter
decreased significantly, but under low DO condition, the abundance of AOB decreased and Nitrospira appeared.
The results show that for the carbon-captured blackwater, the control strategy of alternating combination of high
oxygen continuous aeration and low oxygen continuous aeration is helpful to achieve better nitritation and
operation stability.

Keywords - short-cut nitrification; partial nitritation; sequencing batch reactor; low C/N ratio; carbon-

captured blackwater pretreatment; toilet revolution; fecal sewage; aeration control strategy
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