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Research on CANON Process for Municipal Sewage in Room Temperature

WANG Jun-an, LI Dong, TIAN Zhi-yong: ZHANG Jie; ZHU Zhao-liang, FU Kun-ming
(Key Laboratory of Beijing for Water Quality Science and Water Environment Recovery Engineering, Beijing University of Technology, Beijing
100124, China)

Abstract: In the room temperature 14.7-24.7°C, simultaneous nitrification- ANAMMOX ( CANON) process for municipal sewage was tested by
SBR while the DO was controlled between 0.05 and 0.30 mg/L.. As a result, the research shows that CANON process can be applied to the
nitrogen treatment of municipal wastewater in room temperature by SBR. DO can be regarded as the indication parameter of reaction terminal,
and 1 mg/L has been confirmed in the experiment. In the exploring SBR experiments, the consumption velocity of NH, -N was 0.164-0.218
kg/(m’ *d), the production velocity of NO; -N was 0.026-0.036 kg/Cm’ *d); the removal velocity and efficiency of TN were 0.124-0.194
kg/(m’ *d) and 65%-75% respectively. Additionally, in the improving SBR experiments, there were three methods for avoiding nitrite
accumulation and increasing the nitrogen removal efficiency. They were improving temperatures adding non-aeration period of time and
increasing the quantity of ANAMMOX bacteria. Therefore; the removal efficiency of TN was increased to 77%-88% through the three ways
above. Howevers in view of the nitrogen removal velocity and the fact of engineering application condition, the third approach was the best to
advance the general ability of ANAMMOX.
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Fig.3 Digital photo of experiment apparatus in the unworking status
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Fig.4 Profiles of nitrogen in the SBR reactor of

representative operation circle
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of the representative operation circle
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Fig.6  Profiles of nitrogen in the SBR reactor after improving temperature
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air feeding in lower temperature

G G AR RR R B E TR, TN 2BR 304 2
TR 88.12%, HHH7K TN 24 10.59 mg/L. #X 1,
MEAH IR 6 AE 45 1R W UHT 5 h B R AR AL B 18.31
mg/ L, SO S 45 A R UK BN 4713 mg/Ls, '
AT EEAE R 0.39, A A PR AU Z AR SR 0 R 1R 20
AR SR B R HLAE™ 1,32 19 309 . 20 T i A ik 3
PR LA ) R, PT RA p T RN A A a0 R
AP 2 FE IR B w5 W AR IR B ANAMMOX. XY,
PRI TR FEMILL] . 25 5 h 2 )5, B T IR s Bl b
FERA S EAE R, FERUIK DO WA AF N, R VAR
Pl 2 (0 2 B A B4 AOB A6 4 AR &b, I 5
A0 ANAMMOX 7E A0 e 0. i T KA A
YEFIXT SBR W 2% 28 48 1 4 18 R 1012, BLIK DO 4%
R, ANAMMOX B (35 P73 23 5y, SEIL T 5 AOB
PR B SP IR AS RS, BT 32 A5 1o AN
I B A 2 1) L [R] 5%, 2 SR 1) A PR
AR 20 e A 2R B0, B AN | Y 3R 48 A IR
K, AP L PR A B L PR A

(3D K 10 SBR J W A 14 AN 20 ¢ i 5D
ANAMMOX BURE 75 e, 38 ik 39 I ANAMMOX & 1 A&
Wy R AR AR 4 A TR 20 A A - IR AR 2 A
1 SBR R G At A (1 LB A & 8 A LR E A
16.1~16.5C~DO 4 0.11 ~ 0.16 mg/LX N 451 T,



74 AR A% R T V5 K [ 2D WA A - DR AR 2 SRR 5T 2005

W ANAMMOX “EW) i J5 SBR RA A %= 1121k

El8 RiZEIEIN ANAMMOX %25 SBR [ [ #%iZ1T
BHARRRELL
Fig.8 Profiles of nitrogen in the SBR reactor after adding

ANAMMOX bacteria in lower temperature

1] SBR [V 2% 2 KRl ANAMMOX “E¥) & )5,
ANAMMOX e A5 4 B 8 348 5, e . 3k i v I A T
AR B IG KRBT, S IR ANAT 2. 10 mg/ LI
VAR 56 AT RN A TP AR B, A 1 3k L ) AR R T
AN 0.005 kg/(m'=d). K N2 H 7K TN 24 12.83
mg/L, TN ZBRFILF] 77 % , 7R 55 N4 E T R
2 IR ¥R ANAMMOX X R % 1 TN 25 B2 39 7
20% , H TN Z:BRERWIGIN T 419% . 725G FE 4%
PR, LG 0 SBR KM #% RGN 1 ANAMMOX
A5, o] DL i AN IO 2% ANAMMOX AT 1 s
s, 3L AOB BEAT R 4F B P [5) B 2, I [R] i
P T RVEN R AEE. IF H, 2 IR ANAMMOX
PRI G R S N A L A F N iR gis AT 3 M H A, R
RIL ANAMMOX 183t 2% IR S, AT5 DR+ 1 384 1) it
BUSCR, IKAE S T A T2 K 30k

3 Wit

H #7, ANAMMOX i 42 i & (1 T % ) 9 40 4%
SHARON-ANAMMOX"*’
ammonium removal over nitrite/anaerobic ammonium
oxidation T2 i AL /IR A & A A0 ) A B 3
CANON %5 1. 2. CANON L. ZJ&¥87E Al — R V.25 W,
TEFRASAT R, AU AOB A1 ANAMMOX B4 11 1 [F] 48
WHE T, 1R 2 K TP & B ER 9 H (9 7E CANON X
JVE25 5 AOB K 38 43 28 US4 0y U A 1R 6, T3] I ¥
FE N4 1K DO, 7E DO ZZ BRI 45 4F ~ , ANAMMOX
PRIKS Ui 198 6 0N 8 2 1 2 B — I o R A
CANON T2 DA WY 2 AR R 44 B A 1] 5L 22 5%

( single reactor for high

AR s, W 51 T SR A 2 WF 5T Dt A s
56T IR DA H MRS 20 Uk 7 v K O S0 %, DAVR FE
H bk 2 F A4 KK B B, 75 B 3 B R0 DO
ZAF T, SR SBR N #8 BEAT T K HEAH IR 5 . 45
R, TE IR RS U T V5 /K AR AR R AT DO
EARRIZAE T s ANAMMOX A7) A7 — 52 (35 1 , i
it AOB A1 ANAMMOX T# ) P [ A3 1 HT 5w LA SEEER
R T 2R T 5 K (R 25 0 A - PR AR 2 SR AR BB
SN i HL, AR 5 38 5O 3 DO ORP A pH A
AU, FTEURE DO = 1 mg/LAE N F 50 Je B 26 550
O N2

Wifa] #2 ) SBR R 4t iz 1T Z HUK Al AOB
ANAMMOX B 193 1 34 21 116 , 38 e SV A 1R 6 1 A4
SO B R PR AR e B e, 2 IR s A T
CREAEIR TV 7K Ak B e A DL 6 G B T AE L AE T
SR I RIS C R T R L, T LR
SBR[ W24 ) 20 A - IR A 2 SR A R R0 3R 25 B ik
L, 35 S A B I 9 45 A — B0 2R N
15°C T 2] 30°C I, ANAMMOX i W38 6 it 2 34 K {5
SR TV 7K AR B T, TGV SN IR s
FUIXFEA A & AN 28 5 15 3R 5 (20 w3 o DR AU B
Jii s TN HI 2B A5 2] 7 W B 38y, (A8 B IG  E 5%
PER, IR m A B BB R, XEEEH T
ANAMMOX B 78 BAR W FE 45 AT 5 103 P B AIG 38 ik
. bk BF 7T 45 IR R W), AR B B 4 T,
ANAMMOX 5 W3 P SBR[R) A2 3P A 46- IR 280 2
AR A e IV 28 1 1 T R R 3%

HRAE Kuypers 2024 H ), ANAMMOX 1 1% 61t
fr 25 RN AR A ) i D) AR O, 2R ) B s
BRI AU 22, AR5 (3) T BRI IR SBR R Y. 2% 4z
AN T #B 4r ANAMMOX M ki v5 Ye, 18 i 34
ANAMMOX B (1) 424 f2: 3k 1k 2042 i AR JE 41 R
)25 A - PR AR 2 K SBR RGN AL 1) 25 Rkt
A H 1 AR 45 R R B, TR BRI B 4 T, 39 n
ANAMMOX B A9 &, ] LLAZ /55 ANAMMOX BT ) sk
A S5 N, I R) 2 =7 SBR [R5 WA A - PR AR 2 4
A S R 2, i L, ARE6 H K K OA B T 3.
Bl 3k B v K AL BT Vs e — 2 A HE RS HE (GB
18918-2002) " TN < 15 mg/L 1% ZE 3K, 1 /& F Az 7K H]
FOKF KT G 3R H E  EOR L TR, 4 ki v K
ANAMMOX L 25 b5 W 4541, 4 B8IRIs AT I &
T ANAMMOX B3 PR B R A 12 #h AR R4
i, o DLIE G 38 0 B N 2% N ANAMMOX B (1) A2 )+,
RARIUE RGO W75 7K TN (1 2 BR AR



2006 7O A - B 30 &
(31 Vrdcds, 50, skondd, 55, AW EOR BORTER B il T
4 &L REA AL B S ICT]. SRBERE S 2007, 28(3):607-612.
ey S b e N " L4 ok, BRME, SMER . SIREYBER N S SHARON 12
(} ) o /5'1‘1932 G AR AY T B SBR LA WA AR ], (LT3R, 2008, 59C1):201-208.
PR e SN AR R ANAMMOX W, 7 DO<0.30 {57 saqigy, i, T, Smiie i m B bk a2 5 i
mg/ LI SN 264, W LARGE S8 SBR. (7] 26 ML A AL IR PP 3 2R CELARBL SRR, 2006, 46(12):2077-
A A IR P AR PRI T 7K 2080.
(MR DO ORP R pH 76 = I3 J5 3 7 13 4% £k L6 MDD, 24, WARE, 5. Vo/KERE A B b e AN AL 5T
HUHE, 76752 DO <0.30 me/Li¥I REEFT 4 LEI, 1] LG@mmw‘fm.e@mm 2007, 33'<1.2.):53-57.
e N e - B [7] GongZ Yang F L, Liu ST, et al. Feasibility of a Membrane-
/{ﬂ— DO=1 mg/L'ﬂzj‘j SBR [ & ﬂzﬁ% /T,t_}j—(ﬂ ?L%W(ﬁi‘ aerated Biofilm Reactor to Achieve Single-stage Autotrophic Nitrogen
BRI TG K RO 2 SR bR Removal Based on ANAMMOX[ J]1. Chemosphere, 2007, 69(5):
DERARULE S AF T, ANAMMOX 1 37 1 4 LA 776-784.
P, 2 e BT VS K AL FE TR ) SZ BRI, AT [ 8] Pathak B K, Kazama F» Saiki Y» et al. Presence and Activity of
3—_[_%— yﬂ% J—E }D i jJD jliﬂ;?é % }i m it J EX-._ ) %EF fk% ’/f}: %U‘E’ ﬁi ANAMMOX and Denitrification Process in Low Ammonium-fed
" 2 e = H4H e BioreactorsL J1. Bioresource Technol, 2007, 98(11):2201-2206.
:I%\EW ANAMMOX ﬁz#ﬁi’ E%E'EJ ANAMMOX L. [9] Sinha B, Annachhatre A P. Assessment of Partial Nitrification
%H}Mf\;&% E‘]'ﬁtiﬁﬁ‘;’/ﬁé . Reactor Performance through Microbial Population Shift Using
S k- Quinone Profile; FISH and SEMLJ]. Bioresource Technol, 2007, 98
[ 1] Dapena-Mora A; Femandez I, Campos J Ls et al. Evaluation of (18):3602-3610.
Activity and Inhibition Effects on ANAMMOX Process by Batch Rests L10] BiE, XUBIE, MR, & )8 g g A I IS B 2 51
Based on the Nitrogen Gas Production[ J]. Enzyme Microb Technol, AR ATEREL]. AEERME, 2008, 29(5):1221-1226.
2007, 40(4):859-865. C11] 8, SiE2s . REEA RIS LK S AW ) )1 05
[2] Gali A, Dosta J» van Loosdrecht M C M, et al. Two Ways to [J]. A9 TRE4R, 2001, 17(2):193-198.
Achieve an ANAMMOX Influent from Real Reject Water Treatment at [12] Kuypers M M M, Sliekers A O, Lavik G, et al. Anaerobic

Labscale: Partial SBR Nitrification and SHARON Process [ J ].
Process Biochemistry, 2007, 42(4):715-720.

ammonium oxidation by ANAMMOX bacteria in the Black Seal J].
Nature, 2003, 422(10):608-611.





