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Start-Up by Inoculation and Operation of a CANON Reactor with Haydite as the

Carrier
FU Kun-ming, ZUO Zao-rong, QIU Fu-guo

(Key Laboratory of Urban Storm Water System and Water Environment, Ministry of Education, School of Environment and Energy
Engineering, Beijing University of Civil Engineering and Architecture, Beijing 100044, China)

Abstract: A CANON reactor with haydite as the carrier was started by incubating sludge from another CANON reactor and using
synthetic inorganic ammonia rich wastewater as the raw water. Both start-up and operation were studied. The result showed that haydite
can be a suitable carrier for CANON reactor. With this carrier, start-up of CANON reactor can be completed in 60 days with total
nitrogen removal load up to 0. 79 kg-(m’-d) =", when the reactor was equipped with a water jacket to maintain the water temperature
at 30°C £1°C, and pH at 7. 00-8. 08, hydraulic retention time of 9 hours. The critical range of dissolve oxygen for CANON reactor was
1.12-1.69 mg-L™", and both characteristics of short-cut nitrification and ANAMMOX were stable. However, the CANON reactor can
be instable if dissolve oxygen concentration increased above this range. Although the ratio of nitrate variation to total nitrogen variation
(8NO; -N/8TN) was 0. 150-0. 204, which deviated a little from its theoretical value, 0. 127. The performance of CANON reactor kept
relatively stable. The total nitrogen removal efficiciency was up to 75. 56% while total nitrogen removal load was 0. 97 kg+(m®-d) ™',
which means the temperature for CANON reactor can be decreased to 25°C at least.

Key words : CANON process; haydite; short-cut nitrification; ANAMMOX ; stability
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FHAR 75 Y838 1T CANON JZ I #8 () TN 2B T fir
0.45 kg (m’-d) ™', N #% ' SNO; -N/STN fH K
0.125,5 CANON J b B¢ FE{H 0. 12770 4k %
T, HLTN (R BRAE A Fridsi ; [RIRHIEB 52 2%
TATERATE B RN 1k, ANAMMOX 4 fE R 47,
P RN 2% 2 ).
2.2 EfTHrE

HIRY B (61 ~132 d) , 45 DO /K1 1. 48 ~
1.72 mg-L~"2Z i), NIl 3 T LA i, 17K NO, -N I
e Hshe Kk, i F ANAMMOX 4% 5 AOB A
L, ANAMMOX 41 B £ 14 B [a] 4, 7648 R B a) 9, i
Ni#s T ANAMMOX 41 b8 A= 4 1 47 B, [A] B DO J2&7E
—EJLE T, #13 AOB Ml ANAMMOX T PE L 50,
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SEINH, -NATN A 2 bR 203 3 A8 1k, B K BRak
AR SR B4 NH, -N FL TN S 2 22 (5 35 40 51 ok
92.37% . 81.30% (&2 #15) , HH/KFNO; -N#& T
g, T K N0 -NJLAF- 43 & 5 ANAMMOX
JNE (U 4) 3 SNO; -N/STN #EL 0. 127 %, 4 & 6
FiEoR BT 1Z B Bt ' CANON 2 i 2 v 4 72 fitd 1k
I ANAMMOX HyPERERCAR A , BRI W #5181 7P fg
Frfa e, e e RV & A9 & M 17 537.5
mg-L~".

FESS 84 d B, 24 DO F#3 1. 12 mg-L~" ,NH, -N
ZBRRTREE] 81.44% , K HNO, -NIHBSH BT T
R, 7K NO; -N JE AR AN A8 TN & B R T B 2
71.81% ,3NO; -N/STN {4 0. 099; % 123 d i, DO
P25 1.69 mg-L~" NH, -NZE[FFR K F] 100% , H
KHINO, -N{E WS A BT R B, 7K NOy -Nik %] 67. 92
mg-L™" TN B K 5] 84.36% , SNO,; -N/STN
{H4 0. 160 , 15 B LA 52 Bz 2% I 2 DO B ( CANON
St BR DO A, = I fE, TN BNk DO
OB MG ). 76 1. 12 ~ 1.69 mg-L~' Z[a], H DO
T Is S DO B, B DO AU E , CANON JZ I 2§
TN BRI 2 DO RFIEA DO B, 0 %
HTN ZelRoR R, (H 4 2 i 1k 1 e e v a2 3|
S,

HIH B BE (133 ~ 189 d) |, $2 & S &, #5461 DO
IKFEAE2.15 ~4.77 mg-L~" Z 6], & 6 Hw~,133 d,
dNO, -N/8TN ¥ 4 K F 0. 127, HHR#H BT+, A
0. 139 F+51 0. 263, 5 H] CANON S )i 7% 1 JE F2 i 1k
AR BV g A7E7E NOB; H1 T DO 7, S8
—#F4rNO, -N#E AOB Ak, (5 4 FINO; -NPRE |
Jt5 (B 2 PNH, -NEFBRFRJLF- 21358 100% , HE
59 TN EBRREFFAE 78% ~83% zZ 1], Sl T
AOB B XA A A 258 T NOB'™ | TN By pRR
FE5 DO I BL R B (HHKNO, -NAE# A,
LT A (E 3),8N0; -N/STN (& A3, #&
ARG T ARRE. B 135 d i, 24 DO #f K3
3.06 mg-L7'BF, R TN 9% 4 ETH, H
NH, -NZE B3R A T B, SN0, -N/STN {i M 0. 139
ETHE 0,207, Hi K NO, -N M 6.31 mg-L~" F [ 5
0.53 mg-L~", /K NO; -N{H 1 49. 15 mg-L ™" Pk
MR ZE 74.94 mg-L™"; 1 138 d DO K& ] 1. 69
mg- L' NH, -NZ R 5 TN & BR3H 2  d i
AIFERR , UL T 24 B 2% 5 DO /N T IR DO B, Fifi
# DO IR E A HT CANON FZ i #5 TN 224, 24

DO #id I 7 DO B, TN L BR3RAE s 4 Fifa e, i
K FHINO, -NEHE K, J2 T AOB % 4LNH, N3t
%, 53 ANAMMOX FIHINH, -NJEY) & A B, ff TN
EBRRYERRRE , MR Z N0, -N¥E NOB /EF
SAAENO, -NFTFEL. SXALEIIE T Hao 452" 07 F # 2 5
AR CANON T 20 frf8 451—4 DO /M T
I % DO B, BE# DO B4 =4 F T CANON [ £
TN FJ 2Bk, DO it i B DO {H Y — & ¥ Bl B, TN
MEBRRgERRE, Hid £ M DO & % MW
ANAMMOX Bk, S8 TN LB E; S51E
HHR A PR AR AL MR RN T
W PR B A ), 4 = MR < A R T CANON 2 4%
(R TN 53 20 204 M A< e Al R I A i, it v I
SERIEA AT CANON SR %5 0 TN 23 5 5 Bt e
TR FH TR EORL

JEHAM B (190 ~221 d) B, DO 4E4F#7E 1. 01 ~
1. 54 mg L~ Z [ AR EREARE 25C £ 1CIE T,
mE 3 BoR, H7KNO, -NRARF =% 4. 15 mg-L~",
R E  E 4 K 4. 58 mg-L~", HIZKNOS -N
IR TR, N 91,58 mg-L ™" F[&%] 73.10 mg-L ™",
SRJ5 INEF 193 d 1Y 73. 10 mg- L™ B FEIE 2 61. 06
mg-L™' Ik A B RS FRE (K 4). K
NO, -NZIREE K TINO, -NIF 3 R, & T DO F&
#]1.17 mg-L~" ,NOB 2% DO M, & fbLNO, -Nfig
J15% B BRI BT B Z A K NO, -N R R R a2,
NO; -N NP | e Jm it TR, & i T,
JELE FRER] 25°C T, NOB 4l 5 Ak K™ HE
FE Y (DO FMINO, -N) FR i, [7] i AOB 41 B 5
ANAMMOX ZHHAZ B 52 m , B ATt A B T
R 2 N 2 ARl S s NH, -NFTTN 25 BRRA7
BT TR, Jafe bR s R, P R
I35 H 88.24% 1 72.29% ; [RIK 6 WonghH—kE,
3NO; -N/8TN 4 J& th i T K&, M 0.263 T [ 3
0.204 K5 2218 T 1%, e Jo 8 TR, HEE K T
0.127; PHILE 25°C F, CANON Jz [ #&Ilfi % DO 1E
1.01 ~ 1. 54 mg- L~ Z i), H KBRACR BT LT D
R EY 2 25°C.

HE L, B LA = EFEE IR T CANON T
2, W1 Vézquez-Padin AR R TS TR S B
CANON S I #&% , £ i~ (18 ~24°C) , TN [ i &
LR 0.45 kg- (m’-d) ~'. ¥ 6 WoR, BT
WIBYBESNO, -N/STN fH 20t T — /4 H A B ik,
2 TR ) LB B 21 25°C B, NOB 4 14 5 £
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fENO, -N, [A]f 2> 5 ANAMMOX 41 1 35 4+, 53
TN LBRF TR, 117K NOS -N#E K, ffi 8NO; -N/3TN
TR AR ES 0. 127 AR ES AN K, Higkdie Tse , &
AT NOB 3 F| DO RS, 7E 5K DO L T,
NOB AL HE AR, FEAEMRIR T CANON [ [ #i
A DO T R%.

TERABITIN, REL T 3 0B, O
IBFTHY B, BFSNO, -N/STN AR R4, HER L
RS AE/IN (B 123 d A1), F3494E R 0. 098 5 Q% FLfis
feara TR B BE, it SNO, -N/STN S £k |
Th ARG T RE TR e 0. 224 KB L BB H K
H s B B (A 3K ) J 2 Al b F 9 1 T A2 By
Bt L AT SNO; -N/STN S H 28 T %, FE 2] 0. 172
Ja BT RE, BT 0. 127 sfTid g, TN By
RN 86.34% , fe i TN Btk #) 1.1
kg: (m’-d) "', TN W FH L FBRFE N 76. 10% A3 55
TN KRR DLk — 24 S 0 R R AE T DAz 2]
CANON T Z Ay LIS BRI, @5 $ 3R (NH, -N
5NO, -N) G B> 5 B3z 5 B S IR R &R
(R R | LR 0 % sl Pk AR i i A B A
S AR ST A S R N AR TR R S
IE I8 S B B IR 24T 3 — 25 R4k, KA B T
D4R TN LB

3 g

(1) Bl LIAE A CANON S 07 2% A0 3d 308, i
RN CANON 578, 2853 60 d J 31 i3 55 CANON
RNi#%, TN BfRc i KBRE R 75. 57% , TN 1 L BR it
ik E 0. 79 kg (m’+d) 7.

(2) P ki CANON Jz Ji % il A DO 8 [l 78
1.12 ~1.69 mg- L~ Z[0], & T G, 25 o0 e
AR E M.

(3) ¥ 25°C, DO 7E1.01 ~1. 54 mg-L ™' Z A
it RUE SN0, -N/STN 9 0. 150 ~0. 204, {H CANON
RN WA R TRE, IN KB R Em N
75.56% , TN ) % B 0 #F & & 5 2 0.97
kg+(m’-d) "',
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