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WRHE G EARTARE LT, M 510642

W FE EPHER AR (SBR) Y, SR SRR AN U, T8 A R AR R A A S R BN L B DT R A LA
et A L (COD/NO, -N) I Bl A%, 4R 58 T AS R 42 1 % 1 Xof S il Ak BE S NO, -N AR W 5g g, I 20 B 17 5 B i
Tl Yy P R P AR . S5 OR R W], E LA SR BA B IR Y SBR H, Ca™ Mk FE ik & s M KA Ak . LA NaNO, iy
NO, -NRIERF, iRk 20 R R FE 4 50% 247 ; MM T, Lh Ca(NO,), Jy NO;-N RIS, iR #h 514 7
RAA 20%. RN #HPAFEERBECRE, MRHALERERE 2%, FHALEMTMRHARRE. 4
CN Lt 4 )5, R ZURJFE R KT 98%, KIZETT T WAKFREh 2 FR R V-1 83.8%, i il & I )3 43 Hr 4%
XKW, BRI TP E T/ RGP G SR, NO, =N B B 1 565 D BE 3 & & Thauera # &, i it
H 17.25%, LA Ca(NO;), A NOy -N KRB}, Thauera W J& 5 LAY N 0.14%, VL 1 WF o2 45 5 8 Jo B S 4k i) e 1 s
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A (NO, -N) Jy L 7324k, KA (NH,-N) # A &R, HRAT A5 fEFEAs I & 55
DL P £ 5 Anammox 41 G T2, Wil 5 k2 3R X NO, -N J& T Zia T iy G4 . 46 F2
AU R R A Ak (partial denitrification, PD)®! T. 2548 A O IR A2 S AL T 2 42 4 NO, -N. DS iz j#%
BT Y FEREFESE TR U, R T 4R A S A R h AU de A Uy 1 o HL AR SR A
VA 2 5 AL A (nitrite oxidizing bacteria, NOB) MERE K, F 6l 2K iy, AR ME S 8082 € 19 5288 NO, -N
*RE%[AUO—I}]O
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B FEHEEA CON, pH, EFE] . RN #2880 | frii M DL R4S . CAO M fEK ] ia
frots b B, b 2R AR T U R I i Y I i 2 £ FR 22 32 (nitrite accumulation rate, NAR) f{
51.0%, 1 ¥4t 20 5 N %% (sequencing batch reactor, SBR) H7HJ NAR F2iE 5 T 80%. =16 55 LI L RN
ME— BRI AT, KR NAR G R AETEAR C/N & F . DU SN R, C/N X NAR Y
RIS R A K, KRS E EN Thauera T & R AEIL JF NO, -N 2 NO, -N #4485 #2 /2 fi§ 1k
Wo BT, AN E ST RRE AR SR A BRI, 7 PD T 2MBR T, BEA DL
R AN AE J NO, -N S P24 i LURY R 55 /F 0 NO, -N SR JE 12520 (B 1 2 XF PD P J3 8l LA e i 2
VAR 52 e K AT OB o A, G T BEST R SN PD T2 Y S A M e M AR PRI 5 T L

P, AAFSELL SR BRUE , 76 SBR H il a8 il /iR & Al R 45 1 S8 B 48 . flci oo 4%
WP CON R AR, 2558 T AR 2406 B AL 0 M BE B2 NO, -N BLE I 2, 20 Br T 2 I 8 7k
A YRR R AR, DL R RS A R DU B R e s AT RS
1 MRS
11 IWEESITIT

A IR B R 40 L (0 AR I SR 2588 (MUE) R As ., ARUCAERUN 30 L, SR 2 M6 3h
TN K AHEAK, JF i S PR AR HE TR . SCIR AR B R A T B AT, IR R 25~30 C.
R IIEFT 111d, R £ TR IRN 4 A, BRFIAT 2 vk, Wi EmifE LERE
0L, FHARKMPEIEIE, MAKZE30L, TSI 30s, JGFFEDIE 10 min, HEL 1K LR
AR, BEBAT LA, LA A K

£1 KR SBR ETM R
(15 min). &R (GE 1), PLIE (30 min). HEA (15 * AT

Table 1 Operation stage of partial denitrification SBR

in). W& 5B, i 5[] A 43 B ) 1]
min), & 5B B o SN B R] SR 3 B ] PR Ep—— P

PR EL IR 8] D 45 R RO I ZE B R VR TR R, AR

s bl s : ) I 1~36 360 3 70
JK A 12 £R 038 JiL 3R (nitrate reduction rate, NRR) 0
37~61 480 3 70
VU KAl R R R A 2% (nitrite accumulation rate, "
o N 62~76 480 3 70
NAR) 1 0 A8 1 202, FE T LT 58 20 B /Y
. e e 77~80 480 4 70
Hemh L, J5#E BRGRRRRE, (ki 7F
o , N . . NV 81-84 120~300 4 70
P FE I U6 5 2 min F1E5 S 2 min BOK A I & S5l o ) o

NO, -N I NO, -N, Jf-ill & B . pH.

1.2 LWAKEXWEMTRE

SEH AR N T K, FERs VIR B T . MAIV), fisEees (K BB ) FJok
R AN 1 100 mg L' () NO, -N LA & 300~400 mg-L™" iy COD; HAZH 2340 F fr s 0.10 mg-L™!
MgSO,-7H,0, 0.40 mg-L™" CaCl,, 0.05 mg-L™' KH,PO(Fr BTl . V). ASSZHK: SBR S 1 # 2 Fl I8 by Ik
HivE K W5 e 4 B Yk I B R Ak TS5 U8, TS TR R R 9.20 g L' BB T £ AT A5 TS U
R E A 140 g L7, FEMBEII~IV, #3575 U 5t e BE 7E 1.40~1.60 gL'
1.3 BHBFHASTE

1 PD R S ) e (B B IV) 47 1 o 08U JE B S 56 0 7R 55 0. 30, 75, 90, 105, 135, 195,
255 F1 315 min BUKAE, 1% NO, -N, COD HINO, -N, HAh 5256 40 5 KW 5256 v i BE IV A R .
1.4 SREIRAEMFE D4

FERT 3 AN B Je — K (85 36, 61, 76 K) LI KB B IVEUE 1217 8 d B (3F 85 K) MR L #
RETGWFES, di'5 3 P, P2, P3 A1 P4, ¥ TAE M LA T AW TR 0 A BR A =) £ 53 iF
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A1, DT 7 L SCHRET,
1.5 SHhABEMTERE

RS R R IGHE . K FEHEAT AR, SR N-(1-2858)- 2 e B 1 NO, N, R H]
AN 3 0O B I NO,-N, R £ 2 B8 4 =X/K 2 43 #14L (WTW Multi 3630 IDS) Il 5 i 2 Fil
pH, R AEFRHE 2 280K Bl 21X (5B-6C) #4722 . COD AL HE(E , K4 NO, -N Xt COD i
FE TR R 1.14 g-g”'(L COD/NO, -N 11)P; i iR +h 204 i % (NRR) . Wi 2 5 AU B B8 (NAR) R 4%
SCHk [21] 115
2 #BR512
21 AEIEHTRBEEMEEMER

1) fil§ T2 44 R TR 55 S NO, =N R U5 X B2 il A RE 2w i X LG . & 1(a) izs, BB T ATl
NO,-N 2K J8 43 51 A NaNO, L) } Ca(NO,),, NO,-N Jii & i £ &y (100+5) mg-L™'. A5 JEHr 1~6 d,
F2 5 NO; =N A 2 vk R T 60 mgL™', NRR/NT 40%. &l 1(b) o] WL, &5 1 Ko,
J5 NO, -N Br ik il 25.1 mg'L™', 5 2~6 KI5 NO, -N B ik fE 2 FFEEa#, £ 1.6mgL'. X
F2 B R g A R e IR SRS AR B JE BT o5 LA, L AZ K SRR S O R B, DA el A
FN; w SO AR M RE A 25 . TEBY B 126 7~36 K, /K NO, -N Jit i ¥k BF i1 (100+5) mgL™' T B &
(50£5) mg-L™', NRR KF 50%, Sasfbtege g — 8 B 3 am . Bbit, ok NO, -N Jit &g ik Ji #2 3
T 0, RNERATIIRAS HAs s fe Ak e RE o 1 H 7K COD hy 215 mg L™, B FF A 2 X Sk file A5 LA
IR F B AL ERE 2 . FEM B 1T (37~61 d), #4JREC /K ir H NaNoO, #:25 Ca(NO,), J5, NRR F [
20%, S Ak tEREI] WAr 2%, H ROV A% 7K NO, -N BTtV B2 °h 0.15 mg'L '

7120 7100 < 100 100
o < .
35 100 s 80 |~ RAHINON = 80 &
E 50 g —= ZBIJENO;-N E 80 &
= = 00 M 60 60 2
=1 % a0 3 w0 &
B =
Z 20 | TR HINO; z 20 & 20 20
g o | = REUENON S o E 0o &
0 20 40 60 80 100 120 0 20 40 60 80 100 120 0 20 40 60 80 100 120

I a)/d I El/d IJE)/d
(a) KIASEE P OB AsNO-NEHHR AL (b) KISER R BENO,-NETER AL (o) KHSEH R N S NRRZNARA S £k

Bl1 KHASEPRNFEREREAXE. NRR X NARKZEX
Fig. 1 Changes of reactor nitrogen compounds, nitrate and nitrite accumulation rate in long-term experiments

BB T 5 H B, NO, -N 3£ ¥ i1 NaNO, #: & Ca(NO,),, S I i 6] 1 360 min ZE K %
480 min, {HZAALPERER MIZLS . Ca®' 2 5K P RBEIRELSS &, A S AL & W EITIE, TRk
v R (EAR A 9 ) A B A4 & B8 4> . FERNANDEZ-NAVA %529 % 81t 25 5 A 2N 2 o 45 6 o
WRZ BN, AR o A A R S A A A o 2 B o 20 B S5 TR RS 1B A7 1Y 16 1 15 e S b
P I A [F R Y Ca®, SR 5 Je IR . RUE WG P . pH ML AE, A5CRFRB], JEM
Ca* 5[5 e b TCHLS A I, A= W T A e A 0% A AT, DA 52 Wi sl 2 0 0 0 P o T i A= 00 ) T 12
W I E ARG TERE . A BB AR R BEE AR G 0y Ca® MR RGN, 52 MR G A P Y
il A4 5 2 B — E R R RO, GRS AL S RRIREE . IREE AN R 4 PP AN, ROV AR
N Ca™f5, pH A P FEAL (K1 2), R Ca> & THFE CO, 7= 2k D 4 Bk R 45 0 0E , i R 42
() pH V- 2R IR . B, BB I K 9 pH B /N F B B Ll /K 19 pH. 1 NOy-N 38 i
N, B— L A S R, ERBR T TR F R AR AT, T R R R R A pH By 2
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OB R 56 36 T 1 9 DT B 0 TR Ak 92¢ ‘

fE. QIAN P BISCEN, SpHHOOM, & %0 ik

N g B RS AL PR RE I 5 T pH oA 5.0 A1 7.0; 34 861 BBl

pH 7 9.0, #£/K NO, -N i ¥ 4 30~40 mg-L™ %xﬂquA“mu

i, K R LT N 3 S ARSI R o

Br I s g5 oA —50. CAO %0 (BTt % 1 N s el
Eﬁ, %%@Eﬂ(ﬁﬁéﬁé%ﬂ%ﬁﬂﬁ, ﬁﬁﬁ*ﬁ?&ﬁ% ' 0 5 10 15 20 25 30 35 40 45 50 55 60 65

it a)/d

2 B BYER I ED pH ZEAL
Fig. 2 pH changes in stage I and stage 11

Ve 22 48 pH 4EFE7E 7.5, 4 kK NO,-N N
40 mg- L™ B, 50 min 2247 O & & HBokJE . A
REERNZE, A5 pH SHT &L, 1
480 min 1) 52 B B E] Y, NO, -NAVIA R T 20 mg- L™ 2245 . st ol DA B, 78 )5 3l 4 72 5 m Ak i
W, = pH A R TR AL A AT 5 2 A Ca? Al 3 o B2 0 pH 1 32 ol ] 422 90 i i 2R i vk, AT
O A REREAR

LT AT UL, > B B TS B s 1] 4 480 min B, 2 B #% H A NO, -N 8k R e e ik Ji, H 5
BB T (1~36 d) M EL, NRR>62%, IAFfetEpes B @ 8eTt; X Helc K40, BB AL B B T B
THERR A R M A LS . 7E 62~69d N, S NO, -N i Ik Bk 35 mg L A4,
EWETREE LAMBEE, HAELBE, RNENO,-NF&KEILFHEEO0; EMEM 7d
W, NRRATILZATA IR EF, NO, -N Y RMEN 10%, X W] LI NO, -N 4 /™ 1) i) 58 72 L
RS AL TR ) A KA A Tl 3%, (45 R G500 PD YEREAE B B4R T+ B IS 7E S 2k 9 00 AR op L o 224
M, SRR T AR R R . B . BSOS, = B E S 15 B SBR R 48 il 1%
HIRZIR I K . 2= 2 A0 5 o 45 R W B R L 9], %58 T S [R] C/N/P H X SBR & 45 1) i U5
M, ARBAEGEIR G AR RGN, RETRAEYIEERAL, BMAMCRAE; 785 C/N/P=100/5/1 Fi
C/N/P=100/5/0.8 5}, RGEWMAEDIEER G, BMASCREL, MY RGN LR, Jok7 4 B el
WA . B, TR RS SEBR R T, KR K A SR IR AN S B, N R B Rb FE R

2) BB IV SRS R 5256 0. iR L AT, 24 O/N e E) 4 2 )5, fEH 77~80 K, NO,-N
49 JOT S VA B85 PR S W AT IR 100 mg- L' BRI 2= W 5 9 0 mg' L™ 247, NRR KT 99%. XEMAGC H
A R A ERE . BEAh, VS NO, -N [ BT R E R 0mg- L', JLF%A NO, -N B, 4
J2 7 ) 6] (480 min [ % 300 min i, NAR 1 10% JF & & 27%, 458 1F it £ 1) NO,-N i £ ¥ &y
24.58 mg L™y i —250% N i) (8] 45 46 2 240 min B}, NAR F+ i 2 38%; 4% £ 120 minfif, NAR 34
KEL 80%, WA #IN T, NAR KT 80% S PD S i g Ji 2 it sl b i B2 X P WA AR R 5%
WGl TR, RS, BT ERRAE N E %, PDIREA T i — Pt
Tho BEGE AT B 120 minfE MK 2 70 min, NO,-N &4 #L )5, NARFEE 1L 80% M L) I (14
83.8 %) X Ui WA S I A% B H 25 B8 0E @ AR PD PR RE ,  ELES AL T SCHR BT 4R g5 SR U FE R B
PD T2 Ry, 2 NO, -N g &b i, 4 I b it [l A Al F NO, -N iy B,

3 B BEIV RS E o B R0 R 0 R R 05454 . COD W2 Bk LA & pH RS AL . FR IR 3 W] I,
TE T 25 W A BY BE (0~75 min) N, i FRRUE 2 /2, NO, -N 55 COD 75 5 i} [] P 9k 1 5 4% £k AT #E
pH Bl 2 A3 L4 169 35 #E o AH R b T 55 . NO,-N Y 6 R 2 B4k T B AR SOy # h R i R, i
727 mg L BN E 97.94 mg-L", 75 min B} R 45 NAR K 2 A NI (H, BLHT NAR R 92%, & T 3CHk
B WKV, fERES Y 240 min N, B FIEIREE S, BR T pH A BB REARAN, FAbFE AR 4E+E
16— K B A B ;s pH 1 9.364 [ % 8.697, NO, -N SRR FR 8 w5 /K, S W 45 o I Jo e
{LFEAR 2 93.35 mg- L', NAR 3SR IRHFTE 89%, iX F B ) i #% PD M RE O ik B3R A . 1 NO,-N
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FI COD {2 B4R SRR WG 20T, 5 10— T 1"
Sl A 3.22 mg L7 Al 7.47 mg- L', I8 JRR AN BR 100 | — 1350 g
O 97% H1 98%. ALY 75 min JRAkEE T {300 _
EdE, NO, -NWEIFHABETRF, XEKN jn ] 1250 2 {6
A T LR AL LT e ke, £ O A NoNe |mE|E
R 9 155 2 76 R 9 R 1 & 40 peg ]
22 RSB INEERM AT 20k 1'% 1,
D EYZBEPE . ABT5ER ) Shannon 4 5k N - — X
1 ACE 48 B0 XT ¥ &% 1R W 98 47 258 & VR Al 0 50 100 150 200 250 300 350 -0
Shannon $§ A /N 5 50U W) 1 W) 2 BRI 0 fiffi)/min
L T R s W i 3 5 PR R F 1. ACE B3 MTERIVREFAFHAAREL. COD KR
35 MY 5 106 1505 VB AR e L R LB pH ML

Fig. 3 Variation curves of nitrogen conversion, COD removal

= b kb b B YEYERE B b
2IEH. ACE *E'ﬁ@'ﬁj’ %%HH{G/)E#DHEPE/J# and pH in typical cycle of stage IV

R E M S B ST AR R

4 4B Bt 1915 Je £ i Shannon $5 201 ACE 458 %4 10or Other
s unclassified_Bacteria
Srh 338, 1.91, 2.50, 2.93 Fl1714.48. 650.16, Verrucomicrobia
64491, 615.11. T5UEHE 1 Shannon §5 KCHEIT o pirochacis
4 P1>P4>P3>P2, ACE 15 ¥HF )7 P1>P2>P3> S el Firmicutes
PA. HERIKFERWFH MM AR & p——
K. GaEKABBOTLUEN, HREGPAT  E wf o
TR YR RV F 8 BERLAR, FhRE S0 A B3 5, Proteobacteria
wBERERE, MEMRGENTRE. 20

2) & W B A= W 11K A2 AL o 5] 4 AN ] . .
ZAF T SN A R T R T TR AE T K B SR PL P2 P3 P4
Bl M 4070, 784 B Be, AHRE R 4 REBITKPREMEEHERE
I = W) & Proteobacteria(Z W W 11), H K & Fig. 4 Bar chart of the microbial community at the phylum
Chloroflexi(2% %5 & 1)) UL M Bacteroidetes({U T I level of SBR reactors

1) TEBVE I ~IV i A AR A — 20 . BB 1 a5l TR H T (50.79%) . 4%745
W11 (20.89%) . AT (3.85%); FEBTEL I i il AR LR 7] (88.72%) . L H 1] (3.70%). #UFT
I (0.88%), MiZERT B, ZBH I (77.17%). AT (7.01%). S5 H ] (6.31%); 18 M Bt
Vi, IR (74.71%) . WAFEITT (5.19%). SSE] (8.27%) i% 3 1T LB 41 90% ., X it
— MR T R AR P OC TR I AR R Y Hoh, AR R TIHE RON AR b T R S AL, K
ZHRCS WA A G T RE T (AN 20 A T . RS R 5k A T R SRS AL T A # R T AR B W], FE45 By
BLF BRI P2>P3>P4>Pl, RIE T T AYAEXT FBEAE R Be T ik — 2P K, (G AN £ AL, &
F2 B Y AR IR B 1T SR B 2% e IS i AR GE B NAR A LAY, {H 5207 28 A9 NRR FI NAR S B A T,
A UL b 5 Y Ca® 2 X6 R 04 0 260 D e 174 S B0 7 A B TRT S IR o 7 LG DG T e 2 S A A A i 9 rh 3
B, AR TR B )3 o 70 S0 e v o HU AT (44%0~82%)) ., 3X S5 ARWE ST R A5 45 AR ML . SR T 1] AT
B 10T DU 5 s A AL R A 34 1B, i Ca® ] D K i il s e ) 8 P R 22 R e DL vE Y
X AT B8 S 2R TR ) FAUURT B 1T A AR X 3 BE AR B B T R /N i R R 22— o SUFF B 1T 1 AR A s fig
A B R A AL VE SO, B LLAE B B IV A 8RR B 115 L (8.27%) K11 3 ANFir Bt o

3) & B B A W JE K2R AL . /S R SR 4 4 B Bl Ve RE S 7 B AKOE BB E WA .
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5 al 0L, e #57E 4 DB Bed, unclassified 100

Rhodobacteraceae(Z1 1 B Bt ) AIF o5 b 61 #F Lb 5%

K, 53500 23.89% . 63.69%. 54.22%. 36.29%. 80 |

Nitrosomonas(MV. i 1k H M 1 J& ) A7 — € 5 L,

£ 4 A~ B BE AR St PR X S BE 20 0 0 0.87% < sl

0.96%. 0.99%. 1.18%. V.7 Ak .}l 3 )& /& A =

e AOB, 7F A7 1 F BN NH,-N L fL s

NO, N, 7EMrBe 1, (5 it 10% i HAx i ) =

2 9 b unclassified Rhodocyclaceae(16.81%),

unclassified Anaerolineaceae(12.83%). 200

Rhodocyclaceae(ZL #F}) & R AH AL R G 45 9k

R — PP RCAE AR BER, ET5 K B bk 0 .
FIEZAE, (HUARLSIANERESY, Longilinea P P2 P34

}% ﬂl Ignavibacterium % E EI(J 5 [:[ﬁ ﬁl *H Xd‘ ﬁ Other Acetoanaerobium
% s é}%ljjb 9.28 % & 5.50 %, ﬁﬁ Thauera (B/@}E EEE};:zlg:g:gz}z’;flg;]bjrcaf;’zzwe gf(isthecobacter
[CHE). o AL 0.39%, 5 A By B A ) nlassfidGammaprofecbacieria =Gp1

&, BB 1 v Ignavibacterium T J& S H A By Bt ﬂﬁﬁiiiiiﬁiﬂjgﬁi?e’fﬁ“’ ?136”}52"53,32
ORI, RN B, e e o
T RMAE ARG, R NRR S i
ARG S IABLARITRHIE Y NO, N I B, Dechioramincs Longilnea

EE T, RGN R ASLEE Ignavibacterium
PSR )L P 5%, HL Thauera 16 1 (UK Fig. 5 Bar chart of the microbial community at
0.14%, 7TE 4 BB b T I AROK o X i the genus level of SBR reactors
HIAE R N Bk I A R e, 3k 21 Ca®' 4
S KA AL TR Thauera R Ignavibacterium )& 45 , 45 5 W 2% ) RS b M RE AR 22 . BB 1T R AR 40
JRNLLAF R, AU R, A ERZ s 5w IR, a] UL RIS 3R & ¥ EPS 1970 1Y, 8¢
N B S AR A, JF HRE N AR R A A ML . MO A AL I, unclassified
Rhodobacteraceae WA XT3 1t B Bt T 05 9 23.89% 34 2] By B 11 14 63.69%, HAE v #8 H £ 5 # 8
(0 A BN BE— 2B DL . A BESEE SR, A TR I 2R, RO A A RCR R o TEAHE
i, BB L PD S0 i N I ) 2 AR P AN R Bl R b R, AT Wk i Ca® o o
TNV PR 240 TR Y TR Y PD SN . DT REARR e A S A Ak R GE I A W) 22 M, 5 ) SO 4 1) S A 1
RE. TEBVECI A,  Thauera #H LK Be 1T BH AR B 1T 16 45, JE R S AL TR 09 & AR 0 i o A 53 1
N, TR B AR G o PR AR A AR, SO B R R vT LR 4R e R SR 1k TR A SR AL SR B AR
(denitrifying phosphorus accumulation organisms, DPAOs), M 1Ml 42 & Jz N #% 19 S fe e a0, Xt 3k
W3 i i W A A TR R RO AL TR 0 AR o R, TR SEBR R K AR B, Gn s R K S B D B
A DL A IS, AR TR AR R AT o FERT BV Hr, RO 28 124 NAR i 83.8%, 1Ml Thauera
R AR R R Z —, I 17.25 %, Thauera © 284 i 78 Ay it 72 5 il Ak 2k 72 v v 2807
42 NO, -N W ZhRE M4 T, TSR SCT PD MWFSE b gl I A DU 3, EL7E Gl W ite g b o5 9 32 2t
,fj[lﬁ,47]o

4) A B T RE T 34 . A 5E 3 F FAPROTAX 43 M1 2 il heatmap X 13 = 4 2 fig 0 £ 9200
FAPROTAX J& 4 T H HiI X A] 15 3% B 049 SCHR B8R T- 20 8 PR A A% S R T B B I o il I 6 mT T,
NO, -N i Ji (nitrate reduction) 7€ £5 B B i Lt 5 4% B BZ 1) NRR 2 1EAH ¢, P4(9.14%)>P3(2.65%)>
P1(1.64%)>P2(0.89%). Xt —LIUE TAEBYBLIV A, SO %8 9 i b e re ek s S LRI, BB
IV 1 W (nitrogen respiration) . filf id £k FF W (nitrate respiration) F13V i iR £ FF W (nitrite respiration) A%
SRR SR, A0 9.91% . 9.11% Fl 8.83% . X i 45 SN 4 75 W B IV LR H5 4 = 508 2 19 NRR,

5 REFBEKFHEDEZTIKNE
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chloroplasts

cellulolysis

anoxygenic photoautotrophy S oxidizing
anoxygenic photoautotrophy
photoautotrophy

phototrophy

1ntracellular parasites

aerobic nitrite oxidation
aromatic hydrocarbon degradation
aliphatic non methane hydrocarbon degradation
dark sulfide oxidation
methanotrophy

hydrocarbon degradation
anammox

nitrogen fixation

thiosulfate respiration

sulfur respiration

sulfate respiration

human gut

mammal gut
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Fig. 6 Microbial FAPROTAX Analysis
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Effects of different cations and C/N on denitrification performance and nitrite
accumulation
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Abstract Sodium acetate was used as the carbon source in a sequencing batch reactor (SBR), and the effects of
different control conditions on denitrification performance and NO, -N accumulation were investigated by
alternate dosing of sodium nitrate and calcium nitrate, the dosing of trace elements and the change of C/N ratio,
and the characteristics of microbial population succession in SBR were also analyzed. The results showed that
high Ca®" concentration inhibited denitrification performance in the SBR reactor with sodium acetate as the
carbon source. The nitrate nitrogen reduction rate was maintained at about 50% when NaNO, was used as the
NO, -N source; under the same conditions, the nitrate nitrogen reduction rate was only 20% when Ca(NO,), was
used as the NO; -N source. When SBR was supplemented with appropriate amount of phosphorus, the nitrate
reduction rate could increase to 62%, while the accumulation of a small amount of nitrite occurred. When the
carbon to nitrate ratio (COD/NO; -N) increased to 4, the nitrate reduction rate was greater than 98%, and the
nitrite accumulation rate was 83.8% on average under long-term operation. High-throughput sequencing analysis
showed that Proteobacteria and Bacteroidetes dominated the system, the key functional genus for NO, -N
accumulation was Thauera, which had the highest percentage of 17.25%. The percentage of Thauera was only
0.14% when Ca(NO,), was used as the source of NO; -N. These results provide a theoretical support for the
rapid start-up and stable operation of partial denitrification.

Keywords partial denitrification; cation; COD/NO; -N; microbial community
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