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Table 1 Operating parameters of each stage

S ie L BrEe Il BESCRnLomin) NH3-N/(mg-L™) NO-N/(mg:L ) HRT/h Bl H/%

. 10(EA
Anammox HIfLH: I 19 50&% 50 50 6 200

=3

15(5 )

7003"0)

25

M 56~76 SCAT) 80 25 6 200
130(3%)

I 10~55 50 25 6 200

Anammox+AOB; 55

=3

35(AR)

170(%X)

45585

V 117~176 S(ﬁ“) 110 0 6 200
230(%5X)

v 77~116 80 0 6 200

— B R - R S A

1.2 BEEMISRSEBUEK

B E e IO A e R A T2 TR HHEe, 90 4R PR A TR T [ (MLSS) i & ik &
6000 mg L, #EACR A T B HI R BALE K, 43 LA (NH,),SO, Fl NaHCO, ff 24 & 7K HNH;-N F
BRLRE (SRR s BRI LR AR M E =Y. BRI 1 5000 mg-L' EDTA 15 000 mg-L™' FeSO,; &
£ W I~ 15 000 mg'L™' EDTA. 430 mg-L™" ZnSO,7H,0. 240 mg-L™" CoCl,-6H,0. 990 mg-L™"
MnCl,-4H,0., 250 mg-L™' CuSO,:5H,0, 220 mg-L™' Na,M0o0,-2H,0., 190 mg-L"' NiCl,-6H,0, 210 mg-L™"'
Na,Se0, 10H,0 1 14 mg-L ' H,BO,, ZFW I 1.25 mL-L™ 9 it i e J&F 5 fin 2261
1.3 SLIHE

£ EGSB [ i #% it 47— Be U A Ak - IR A Ak 1 R sl SR g 1817, BT S 5UOR ISk 1
fiR . IR R 52 4 1 JEKNH-N 5 i KNOS-N /1Y o AE 32 81— B sUUJE R A 1k - IR R A A
Ak, 38 Ak PRI G0 I A 2 NS A AR G PN A T R RO P 5 B 2 AN RO g B B T L, A
A A SR N — B R A A T 2R 8 S i sgm .
1.4 DK E

1) DO F1 pH 2 % WTW 7E £ I 72 {0 % 3 MLSS & MLVSS 2K fH i #3500 2, KEE
NWN%M%#%%E&J%ﬁ& NO;-N R N-(1-Z83%) & OB, NOG-N SR 5836t

s AR BTHE AR 4 23 BT 7 15 1R F AR O 1A BT

2) SR ORI . AOB K ORI GE : M 2 AR A% A H 400 mL KRG, LB T
KBRS 430 & T 2/~ 1000 mL )~ FfE AT, A% 1000 mL, ZE 47 B 30 °C, #F/KNH-N Hy
100 mg-L™", FusrBE A ZS R, B 30 min BOREIN & 6 M . NOB S SRl &« AN 2 /> i I 4 4% B
400 mL KRG, SR BE T/KEVEE2MET 24 1000mL ) HfEH, £ % 1000 mL, Z4EFF
HRIE R 30°C, #EKNO-N N 50 mg-L™', T AZSS, & 30 min BOREI % 76 P

3) AnAOB S v i PRI 52 o DA 2 A~ I 25 45 B 400 mL e K IR A, 4 258 7K Yk s 43 il
BHF241000mL ] R, EAZE 1000mL, ZEREEE N 30°C, #E/KNO;-N K 50 mg- L™, #EK



%5 8 ] T&%: AR — B A E A L 20 8 58 TR 2781

NH;-N Jy 50 mg-L™", BAEHEHE, A 30 min BOREM & 36 M . fe 4 % MLSS F1 MLVSS.,
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wmE 2~ 4 frs, Zead 116 d IR 35, 8 50 % 45 412 B NHE-N 5 2K fomr,  BEIRNOS<N 4 1
KA fes, B ARG O L A, TR TR gl i R AR R R AL T A R o8 4 i — B XU R g 1k - IR
HAEEMLRTZ,

BBt I (1~9 d) & anammox B YIFLEG SR BE, F 2K FEJRNHI-N BT o8 50mg- L™, NO;-N
i e B2 50 mg-L', E1 il E2 (B8 43 B 5 I 7E 10 mL-min ' (%0<0) 150 mL-min (%), @&l
2(b), W& 3(b) i, R A &k A RS AL N, e ZANH-N F TN ) 25 BRI 80% 47, H
mE 2(a), K 3(a) iz, BEEF 2 SN RS NARA 10 mg- L' H K NH-N REEHFE, DO 2 SO #%
AnAOB 51 B4, AOB G ESA T

Bt 1 (10~56 d) 5 B Bt M (57~76 d) IR A & Ak T2 1w — B A E R b -IR | Atk T2 0T
WE B, BB 2 PR /K B RNH-N 559 BE 4 50 mg-L7', NO;-N JFi 5 ¥} ok 25 mg- L', [R] ik
FEAEBES, BB EE R 15 mL-min (&), B2 WBESEEHR 70 mL-min (X)), EAF
Ml AnAOB ¥ 14 19 JE Al b 94k AOB AYTE M, JEA RN HI NOB 1y 164 . an &l 2(b). &l 3(b) S &l 4 iy
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Fig. 2 Performance of E1 reactor during the start-up process
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Fig.3 Performance of E2 reactor during the start-up process

LR %

[INER I [1¥=30Y%

- EI-JRAESEL  —o- BRI REE A - BE2-REE AL —a— B2 fb- IR A AL
100

90 LHTEL [EyEall [ B 11T FrEcv

80

60
50 F

i
i
i
i
;
70 b :
!
i
i
i
i
i

40 \ :
s

20F
10 F

0 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100 110 120

BATI )/
4 EIFIE2 RNFEMREAERE
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N2 INHG-N K& TN L BRFIA P T, E1 VA FINH-N 2 BRR i 40% $2 7+ 2 90%, i E2 fie ¢
ik %) 80%, E1 Fl E2 i i N — B 3 J B2 il Ak - DR 40 20 A O NHG-N 2 5% 2 49 1) 3K 1) 36 mg-L™" Al
27 mg-L7'(I&] 4), Uk B BL By Be W I N #% N AOB B TR A Fr e 7t ZE B Be T (57~76 d), K E1. E2
£8P AY #E K NH-N 2 7 %2 80 mg-L™', HF /K NO>-N i 435 78 25 mg-L™', B & 70 9 M & 25
mL-min (% <) Al 130 mL-min (25K, 7F M B BE W I b7 8 i 28 B NH-N KBRS 7E90% LA |, TN 22
BrRRTE 80% LA I, — Bt xR il - PR U A AL TH FENH-N 1) J03 2 V¢ B 7F S0 mg- L™V DA [

BV (77~116 d) 258 @ — B U B fk-IR A Z R/ T2, K2 LB 3R, fREgiEK
NH;-N (1 53 5 0 80 mg L™, 455 1k 78 FL /K HP 4 IINOS-N, - 4k 2 DL P 3 I i il A7 1 /< o MR/
El, B2 ¥l — B b-IR A A AL, 2 DM ar A B & A LR R 95% UL b, BAE
BB IIAE 85% L b, BEEHSCE T — B ik -IR A S T2 A 8l .

XPECEL S B2 i ds . BB, Bl RN A% 76 25 31 RAZH T3 90% Ay NH;-N 2 Bk 56 Al
80% ) TN LBR3, WIS T AOB MUIFE; E2 W 28 7E 55 65 KA FEA ST AOB 1y 9I5%; TEBY
BEM . IV, E1L7E7dWSER T Sfar$E 7, 10 E2 B9 5 i [ 7E 25 d 2247 o 78 RN 4 1 384 I ghad 7
W, EL RN AR E B AR . R s R E— BT B2 Kby g, R DL SO R 3 — B e AR
fb-IRAA AL T A MO T A . 3O PR O 4l A0 AR AU A8 i 3 25 IR0 4,67 15509, T st
PR S 048 510 AR Fp B S A W R3S HT L DRI E L2 0 2 ok 4 7 B A A T ) NOB (945 1 L 5ok
Fl3% AOB (W38 5E , ST — B R Al AL - IR S A i B 3
22 AEBSRSENRFARRANERSE

WE s FE 6 Fran, TR 1Y 82 T+ 5 A SR e s A7 I 100 d, 7EBTECIV (76~116 d) 58 BL— Bt
B -R A E B S B ZEH BV (117~176.d) K NH;-N 7 ff $2 7+ 2 110 mg- L™ I K iz
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1.32 1 0.26 3 3z 330 B6 R AE Ak 27 0 LU AR A9 78 A6 R RIS BT s 7 2 v o O A e /Cade 42, DT 000 AR [)
I8 SRR A A SR I i T A AR e R
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Fig.7 Changes of stoichiometric ratio in E1 reactor
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Fig. 10 Activities of AnAOB at each stage
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Fig. 9 Activities of functional bacteria at each stage
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Effect of different gas source aeration on start-up and running of one-stage

anaerobic ammonium oxidation process
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Abstract Through precise control the oxygen supply amount at (30+2) °C, the E1 reactor with oxygen as the
gas source and E2 reactor with air as the gas source were cultivated. These two sets of one-stage partial
nitrification-anammox EGSB reactors were compared to explore the effects of different gas sources on the start-
up, load increase and stable running of the one-stage partial nitrification-anammox process. The results showed
that one-stage partial nitrification-anammox in E1 reaction system with oxygen as gas source performed better,
the removal rates of NH,-N and TN in E1 reactor were over 95% and 85%, respectively. The time to achieve the
load increase was about 10 days; After one-stage shortcut nitrification anammox, ATN/A NH,-N and ANO;-
N/ANH,-N were stable at 0.88 and 0.11 in E1 reaction system, respectively; the AOB activity in E1 and E2
reactors increased from 0.3 mg-(g-h)™' to 6.3 mg-(g-h)™" and 5.9 mg-(g-h)™', respectively; the activity of AnAOB
increased from 1.5 mg-(g-h)' to 9.5 mg-(g-h) 'and 8.6 mg-(g-h)"', respectively. Through comparison of the
effects of different gas sources on the start-up and running of one-stage partial nitrification-anaerobic process,
the feasibility and advantages of the oxygen as gas source in one-stage partial nitrification-anaerobic system
were proved. This result can provide references for its application in anaerobic ammonia oxidation.

Keywords partial nitrification; anammox; AOB; NOB; pure oxygen
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