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Effects of Hydraulic Retention Time and Dissolved Oxygen on a CANON

Reactor with Haydite as Carrier
WANG Hui-fang, 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: One Completely Autotrophic Nitrogen Removal Over Nitrite ( CANON) reactor with haydite as carrier was investigated to
study the effects of different hydraulic retention time (HRT) and dissolved oxygen (DO) on CANON reactors by seeding sludge from
another mature CANON reactor and using synthetic inorganic ammonia-rich waste water as influent. During the experiment, the
concentration of influent ammonia nitrogen was basically unchanged, the HRT of the reactor were 9, 7, 5 h in turn and the range of DO
was 1. 16-3.20 mg-L™". The results showed that; (DWhen DO was 1.20-1.75 mg-L™", despite the increase of DO can improve
AOB’s activity and matrix mass transfer in the system, NH, -N and TN removal efficiency were still fell with the shortening of HRT for
the CANON reactor, especially when DO was higher than 2.50 mg-L~", TN removal efficiency dropped sharply; @ Under the
condition that DO was 1.20-1.75 mg-L™", with the shortening of HRT, partial nitritation tended to be stable in the CANON process,
and when DO was higher than 1.75 mg-L™", even if HRT was shorter, partial nitritation was still severely damaged; 3 Under the
condition that DO was 1.20-1.75 mg+L™" and HRT was 7 h, for the CANON reactor, partial nitritation and total nitrogen removal
efficiency kept well. Hydraulic retention time and dissolved oxygen both are important operational parameters for biological wastewater
treatment process, which could directly affect the effect of biological treatment and effluent quality, so to choose appropriate hydraulic
retention time and dissolved oxygen coordinately is very important to improve the effect of treatment of ammonium-rich wastewater by
CANON process.

Key words: CANON; biofilm; nitritation; ANAMMOX; hydraulic retention time; dissolved oxygen; haydite
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Fig. 1 Experimental apparatus and process scheme chart of reactor
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1.4 KK Jk

AW CANON S I i #2015 e R AR B Ik
JA 8l CANON J i % B 95 9>, 76 i R 30°C +
1CF, B AR T8 8, V48 D2 60 d
BUALShfE 3) CANON T 2517 TN 2k 3 75%
TN ZBRFMmAE] 0. 79 kg- (m’-d) 7.

CANON Sz i s /g iz A7 3 226 d, #5151 #i
F1 DO 1E 1.16 ~ 3.20 mg-L~" 22 [a], i & 45 41 76
30°C = 1°C, AEFp K TP NH, -N e B2 2R 400 ~ 450
mg- L' 2247, 3 o 45 ) 1 K A % 3 5ok 4 i 10E Uk
i RO AR HRT RIS 9, 7., 5 h. Bk 2
24k 2.

%2 CANON R EHIEITIR
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Fig. 2 Variation of NH, -N, TN in different HRT and DO of reactor
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Fig. 3 Variation of NO, -N and NO; -N
in different HRT and DO of reactor

2.3 XS as R AL A RE R
W KA A A e LA (1) ], &3
NO; -N5 N, B 0. 26: 1. 02, BB AR ALY Ho(E
SNO; -N/STN =0.26/(1.02 x2) =0. 127'*!. Hr,
3NO; -N =[ {NO; -N{ ;] = [ {NO; -N} ;]
oTN = [ {TN} MJ - [ %TN} .Jnk]
TR TCHLE R EUE K A EK TN #5328 m] A



11

FTFEE KT BRI TR ik 0T B CANON 2 8 4 52 R

4165

A ANAMMOX S hi[ #(1) ]38, # NOB A~
EAESIE NOB 1 R A B3, SN0, -NtLJL-F 4
BRI T ANAMMOX J )i [ (1) ], Bl ANAMMOX 23
4eFefa s  ILONO, -N/STN 2 4 fa e, it
NOB 5 AOB A Ib A (5 AL #, HAH SNO; -N/8TN 5
0. 127 #2il; WA R AS L 2] TR IR, B NOB JF
U RFEAE T, AN LINO, -NHE N, [A] i STN A 2% 37 3|
NOB 5 ANAMMOX #4584 JIKHINO, -NTfi ek /b, [
I HE B SNO; -N/STN 15 K, %2 178 it fi 725 2 12 {H
0.127. FTLAAI IR HISNO, -N/STN 5 0. 127 i 214
KW CANON T2 v S R A Ak 1 R k.

HRT X} )52 i #% SN0, -N/STNAE Ak (1) 5 M 4 ]
4 flR.
[=—— HRT =9 h ——=}—HRT =7 h—~|=HRT = 5 h =]

——— EHINO;NTN
—*— DO
—%— BNO;-N/STN

0.30

0.27 +

0.24 -

0.21 +

SNO;-N/STN
DO /mgL™!

U.Og L 1 1 1 L 1 L L 1 L U
220 230 240 250 260 270 280 290 300 310 320 330

I ii/d

4 R[E HRT BKRZ25H DO 58NO; -N/STNZE L
Fig. 4 Variation of DO and 3NO; -N/3TN

in different HRT of reactor

Liang 2”1\ fE2 i #E /K HCO; /NH, -N =
1 VA RTHE ST, HRT = 12 h B, A2 9 S 17 i o
50% WAL AR RR RS . VR H AR BB 1T I,
FEhl#EK HCO; /NH, -N > 1: 1 (i HCO; e
N 7 R AL e e s PEE R 0 ) 4ERFDO A 1. 20

~1.75 mg-L~" I, AT 4E 4750 PR AL AR €. Zekker
23\, 76 MBBR S 25, 46 58 HRT, 454
[ KBRS, BEAK DO, 3217 37 d J&, Al A& ) 7 il
NO, -N#{EANO; -N. B 5 | i — b2z 3558 i ik
B0 UEAR 6 HRT X Fe e i) J PR i Ak 5 i B A, X
ANAMMOX 4 TR 9 375 14 19 S ) 52 i o] 38 3 3 AIR DO
DUHETS . WiE S 7R HRT R, b T4 &R
SEN IR A AOR 18 i DO, X — i AR
FAFATHE TN KBRSCER.

ME 4 0] LU H, SNO, -N/STN ()48 b % HRT
A1 DO FSLFFZ IR, SNO, -N/STN{E KE % HRT 4 40
FEHZIR 0. 127, BV SN #% v J B i AL A 1 e i
£ HRT 9 h B, DO £l 7E 1.20 ~1. 74 mg-L™'Z
], 8NO; -N/STNAE 7E 0. 130 ~ 0. 201 = [ # 5, -
BIE R 0. 154, B s n; i v 4 A i Ak i B2 M BB R
£, SR, SNO; -N/STNBEZ DO {H it 14 A i 184
K; 7E HRT Jy 7 h i, DO FEHILE 1.16 ~ 1. 60
mg-L ™" Z 0], 8NO; -N/STNAETE 0. 115 ~0. 139 Z[i]
Wl SEYME N 0. 127, B S0 2% Hh 2 2 il AL R e Pk
fief e, MAE HRT 24 5 h B, f1 T DO 8 a Fi hi
CANON Jz J #% Fir 68 7K 52 19 #i FR (&, BP 2.50
mg-L ™", 8NO; -N/STN{H it 122 fns 25 B S 0. 127, 7F
0.212 ~0.280 Z [E#3h, F{E N 0.239. AR
IR IR Y DO 4ERF7E 1.20 ~1.75 mg-L™'
JE RN, B ki DR CANON SR gl TN 22 3508 £
fEHEY DO K 1.75 ~2. 50 mg-L~"i RAFH TN
FBRFOCR AT A4 REAR e B2 0 F2 i AL Pk e & 18 3]
WeIR . B L, 303 ~ 328 d W, I g%
ANAMMOX 4 & /)36 P 32 21 DO #4il, [F1 B NOB 7%
DLAE K B g4 0N O -N/STNE ™ T f 25 IS 1
FHW] CANON Ji2 )i #i i) R A Ak 1k e 52 B i IR

25 FRT iR HRT Fl DO %f %4~ CANON S v/ 2§
R ZE RN 3 s,

%3 HRT 71 DO Xt R K22 H9 %M
Table 3  Effects of HRT and DO on the CANON reactor

HRT TN ?ﬂ%ﬁ?ﬁifﬁ TN FHEERF NH, -NV-H LR H BNO; N/BTN
/kg+(m’-d) /% /%

5h 1.189 55.46 73.61 0.239

7 h 1.122 71. 68 84.15 0. 127

9 h 0.922 79. 16 94.2 0. 154

% 3 AT LAE ) CANON S )i #% Hh s A A i
e MEBEREE HRT 45 k1 35 5% , {H CANON v jig 2
ffbny f2 e PR e 5z 3 DO W2 . A w58k
S M T 45 %5 HRT, DO % NOB F1 ANAMMOX

AT 1) 5 S R 7 A AN R . AR RS AL A S E
B],D0 4 1.20 ~1.75 mg-L "I, Bk CANON Sz
o S R A TR RS R T A AN B RO A, T 24 DO
KT 1.75 mg- L1, Bk CANON S5 i i 4 i (03
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2% 36 &

SRAEFE AR | (H 50 B Al AL RS e Mk B R R
HRT =5 h B, #%H8 FUE3NO, -N/STN{HH2ir e
{H 0. 127 ,52F5 I CANON JZ i #5 H13NO, -N/3TN{H
h0.239 , 7t 375 i 25 PRI (R, HE 5t PR S N 48 Y
DO $ 5, (A5 0 #% Hh s R A A R PR R A 22, %
N TN A9 LBR2 . L BR 76 73 3 55.46% | 1. 189
kg (m®-d) ~'; £ HRT =7 h i}, DO 4578 1. 16 ~
1. 60 mg-L~' Z[d], HAFSNO,; -N/STNE M 0. 127, B
SV R AR A A R R T B S AR, XTI TN 1 2B
FOX B w4 ol S 71.68%, 1.122
kg-(m’+d) ~'; 7E HRT =9 h i}, DO #1178 1. 20 ~
1.74 mg-L~' Z[A], BEAFSNO, -N/STN{E M 0. 154, 1
Pt 5 BRI AL, BB 0 15 v e R A AL RS PR BB AN, X
N TN By ZBRE | RBR G531 79.16% | 0. 922
kgs (m’-d) ~".

PR , PRz 3R CANON Fz 1 2% v 4 7 il Ak
FE P RE AN L BRASCR B A 25442 HRT 47 h, H DO
PEHIAE 1.20 ~1.75 mg-L ™" Z ).

3 &g

(1) DO H}1.20 ~1.75 mg-L "I, R4
DO A H T4 AOB AYIE M1 28 Gt N L 5t i) 14 T A%
R B B RLEORE CANON B2 FUNH, -N | TN 2%
FRECRAKIRBESR HRT B4 J i~ [, JCH DO #
i 2.50 mg- LB, TN RBRECR R MR BN [,

(2) 24 D0O K 1.20 ~1.75 mg-L ™'}, ffi# HRT
4, B REEORE CANON 2 I #% f) 8 R i 1 1 i
BETAE, M2 DO ik 1. 75 mg- L0, BRIl 45 50
HRT , H AR A A REAK AR 1 21 ™ FE A

(3) FRilECel CANON Sz iz fh s R il AL 4G E
PEREAZ BRABCRACHER &2 HRT 29 7h, H DO $%
HI7E 1.20 ~1. 75 mg-L ™" Z[f].
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