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Abstract; To optimize the initiation of continuous flow CANON process, the research compared startup course and
nitrogen removal performance under distinct NLR in room temperature ((25+1) °C) between two sets of AUSB
reactors, one of which was middle-setting aeration (1#), and the other was bottom-setting aeration (2#). The
results showed that 1#, 2# successfully started CANON process treating domestic wastewater with relatively low
ammonium concentration (90 mg/L) in 55 d and 70 d respectively. In the progress of increasing nitrogen loading
rate gradually, both of them gained the highest nitrogen removal rate, which was 0.280 kg/(m’ « d) for 1#, and
0.256 kg/(m® - d) for 2# under the condition of HRT =6 h. In later operation, 1# maintained efficient nitrogen
removal status whose eigenvalue (Ap (TN)/Ap(NO; =N)) remained around 7.83, however, eigenvalue of 2#
decreased to 7.49 after 125 d operation owing to the activity of NOB strengthened. The middle-setting aerated AUSB
accomplished a higher total nitrogen removal rate which was 74.98% through the combination with simultaneous
nitritation-Anammox (SNA) and alternate nitritation-Anammox ( ANA) double pathways, which was ascribed to
the enhancement of AOB and AnAOB activity and the effective suppression on NOB. Middle-setting aerated AUSB
could shorten starting period of continuous flow CANON process, and furthermore realize long-term stable
autotrophic nitrogen removal.
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Schematic of middle-setting aerated AUSB reactor
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Tab.1 Wastewater qualities and operational conditions during the experiment
B A E]/d p(NH,*-N)/ Ry/ B/
BB HRT/h
1# 24 (mg - L) (kg m3-dh) (L min™")
S1 1~43 1~57 150 18 0.20 0.06~0.10
S2 44~55 58~70 90 11 0.20 0.10
56~73 71~93 8 0.28 0.12
S3 74 ~88 94~110 90 6 0.37 0.14
89~98 111~118 4 0.56 0.16
S4 99~ 145 119~145 90 6 0.37 0.15

ey

1 : Ry ( nitrogen loading rate) , B 7K & £ 1o
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Fig.3  Effluent nitrogen concentration and TN removal efficiency in the stage S3
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Fig.5 TN removal efficiency and eigenvalue in the stage S4
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RIMH 6.03.8.16 mg/ (g - h) , 1#4) & T 24, F Wk 51,28 AnAOB fI45 1 5 e (YU AiF IR £ o1 | ISR 4
EHES AUSB N AOB M AnAOB TG PE&RG SR, 14, DXAYAETE , B4 1 DRAEC S T s A0S I o F) A8
2#75 8 19 NO,” =N [b BB 3 K4 ) ok 0.46,  AIEL RIET AnAOB 7E5 NOB 354 VAl R 1 5L 5T
0.93 mg/ (g« h) 240 1#I5 R M2 £ b —aEs: AR L OL 3 7, S0 7 8 B/ LB 2, T

UL 2457 NOB 75 P: 58, TE— AR [RE] T HH NOB BIFERT ; [FlR, Béal/ 4f
o FArIX5RAL T CANON 75 8 JIT b R85 rb 75 figt S A
| IlcAONCK B NAMMOKIER FING, NI MFoeR 3, TARE UK s 2 T % NOB By > Xt
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= 6l = S CANON “T-ZLFH I B4, 75 /5 2235 48 Ry ik /K L 57 Ao
= LS - el TS5 R NLR (R0, SE 3 1 0 8 R
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Fig.7 Kinetic activities of functional microbes A HEE CANON T ZisfrkaErt.

*3 AEBRELEREEEZED CANON TZ B KEREIERLE
Tab.3  Comparison of CANON process starting duration and performance of autotrophic nitrogen removal in different single-stage

continuous flow reactors

R/ p(NH,"-N)/ JH B/ R/ Ryg/

e HRIER BeAh5 e N B N . 3Umk
C (mg'L’]) d (kg-m3-dl) (kg-m3-dl)

UASB AR A 35+1 350 285 0.233 0.205 [10]
UMABR IR & E Ak 25+1 70 190 0.105 0.085 [11]
AUSB RS WA b+ IR A AL 30+1 110 85 0.371 0.234 [12]
BCR ; WA Ak + R AL 35 400 233 0.179 0.135 [15]
AUSB( 1#) e 55 0.287 ‘
AUSB(24) R A A 25+1 90 70 0.370 0.259 AR

£ : UMABR, upflow membrane-aerated biofilm reactor; BCR, bubble column reactor
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SRS, F  AUSB H B IR ShiE S 2 A SRR A T 2 -7

3 4

1) P& RIS AUSB E20 948 55 4,70 d
Je T ST AR AR A e A RS R,
A A M7 35 0.147.0.137 kg/(m® - d), B BS
AUSB J&i gl [a] B A

2)S3 B, i JIRER RS AUSB YR T ABUR
S B = AR ST, 7E HRT=6 h B2 553 T
0.280,0.256 kg/(m’ - d) , H1 B BES AUSB A] B i
i NLR P42 e, 5290000 9 i AR .

3) IEFRIES. AUSB 7€ NLR 42 = #1308 17
IKEAEFRER A RIS IAE T 2k S4 BB K Wlig 17
HARAEH [ 2 7.49, NOB I 1 384 55 1M vp 08
AUSB WA & A WA R 6 1 B R AE {8 AR 5 76
7.83, A SR A MERERRE.

4) RS AUSB BORHREES, Hig et AOB K&
AnAOB JEVET &7 (S BIFAE WA AL/ IR A AL (SNA)
SR R A (ANA ) BUEE i U A, BV
LBRIFIK 74.98% , 15 TIICHRERS AUSB 1 HL— SNA %
BT IHAEIR 66.05% 119 A 258, LA PERE S A ; W]
BHAREMNE] T NOB FYBISH a1 TR e Ve T .
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