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Start-up of Combined Floc-granule CANON Process and the Effects of SRT on

Reactor Performance
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(1. Key Laboratory of Beijing for Water Quality Science and Water Environmental Recovery Engineering, College of Architecture and
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Abstract: To shorten the start-up time of CANON process and guide the sludge dischargement in the practical project, the start-up of
CANNON process and influence of different flocs SRT were studied by inoculation ANAMMOX granules of different proportions in two
same specifications of SBR reactor. During the experiment, the temperature was controlled at 30°C +1°C and pH was 7-8. The results
showed that it was not good for CANON process rapid start-up when the two reactors were inoculated with 5% and 10% ANAMMOX
granules respectively and the initial FA concentration exceeded 44 mg-L~". When the two reactors were inoculated with 5% and 10%
ANAMMOX granular sludge, the reactors were started-up successfully on Day 46 and Day 35, respectively. When the flocs SRT was
maintained at 30 d, 90 d and un-initiative discharge respectively, the average total nitrogen removal rate could reach 0.35
kg-(m’-d) ™' stably. The quantitative PCR results of the three different flocs SRT showed that with increasing flocs SRT, the
abundance of AOB was relatively stable, the abundance of ANAMMOX increased slightly, while the abundance of NOB significant
increased. Therefore, it is necessary to elutriate flocs from reactor for decreasing the quantity of NOB and long-term stable operation of
the CANON process.

Key words : completely autotrophic nitrogen removal over nitrite; start-up; granular sludge; sludge retention time; quantitative PCR

41 H F# Wi A& ( completely antotrophic nitrogen
removal over nitrite, CANON ) "I 2 /& AR B & E AL
N A el A AR Y 1% T 25 SR AR A B — I i i Y
SRR A A AR R A A, Tk B R A R B
M T AR G A S RS A, CANON T 5454 T
60% L b 1 BE S &, ToRT SN IAK I 98 75% W5
Per=m A L I E S B R RS T
HMMA T2 CANON T2 T2t LN
FEAA T ( ammonium oxidation bacteria, AOB) A1 J&
A & % 1 ( anaerobic

ammonium  oxidation

ANAMMOX) W, P A Dh e/ X J8 A Fe |, H
ANAMMOX A4 K 5t AR Ik 11 P, %
AP SFEEREE PR (10 A8 A A S R 3 6 DR R A BR ] T
CANON T Z7ESERr T A A HI.

CANON LA MSbriatth, &% KA h Tisfr
A pH™ | MR T W i A ((dissolved oxygen,
DO) 45 1 AR A A R A AL AR Ol A RE s Ak A PR
Wi BEA: 2016-08-16; fEiTHEA: 2016-09-02
YEE B FMEDF (1990 ~ ) , L B HWF58 AR, FBEMF5ET7 1] Ry K ik

HHE AR | E-mail : £507051500@ 126. com
* WIEEH , E-mail ; caxish@ 163. com



2 A FINGE 4 WORL + 244758 CANON T. 2098 315 SRT 2 mamF5% 673

4. H Ay g6 A BR £ & AL B ( nitrite oxidizing
bacteria, NOB) [ 4 il 5 Wi 3= %2 A7 ¥iff 125 Wi PR ( free
nitrous acid, FAN)"™' F1 % B % ( free ammonia,
FA) VOSSR AT B 0 P £ K S A A
H T NOB (1 A4 W 9 K HLY5 6 B A 35
P K47 Z 5 e & 2%, 4 RE CANON
T AR IBT , AT E L HEE 0k NOB
AENTIRI LS. 21K + Fki 24009 CANON T
2B 2 S AOB FIl NOB = B A4 K A8 2R Y5 I8 v
( <200 pm) ,ANAMMOX P& 3224 KAE k5 ¢
( >200 wm) "M ATSZEL PR NOB ) [ B A7 25 7
ANAMMOX B i H ).

HErE N AN F il 2 F BB T
CANON . Z )3 2h, Ja sh il ¥ 78 2 4~ A LA
PR (TR R AR R i 5 R s 1] A X R G B
FEREAHA, 1T CANON T 255 /2 vh SRR vk 5 R 456
FaE MR R I8 A T A . DRI, A SCHR oY
THEFARTR] e 1) ANAMMOX UKL Y5 8 %F CANON T
M T Bl 0 R 275 YR 1 (sludge retention
time,SRT) X T 2532 47 Fa 5 1 1 B2 Wi, 932 HH 2
PCR AR He /At AR 224k SRT A [l 5 A= Wi v
DI SZER CANON T2 254 TR FHER (B AR .

1 #RE5FE

1.1 Ride s

TR0 2HE B S [T RRA 19 SBR RN £ , 4n &
1R, A0 ARie o 1 5 ) W # Fl 2 5 SO 4. SBR
JR 7 FHAT AILBE 2 T A, P42 300 mm, 551 400 mm,
SMAEBUN 100 L, AR 90 L. B A8 R FH 28 4L
B OO FLFLAE R 0.1 mm, FLIEIFE A 10 mm, BES,
il o B R R, DO I AE 0 ~ 0.4
mg- L' IR R R BRGE 1T A9 07 3K, B4 SR A4
WREIEK | BES DIVE . HEK. B T4 i G
ELHEE AT — . a0 ek o i 3 o A 4 o
1E30°C £1°C.
1.2 iRk

RIS FH /K R N T K 4 5 2. B b
SO R 5 K b BT 0 U0 K R 3
NH,HCO, #l NaHCO, 4Ll & & E K , i 7K K it

W 1 R,
R®1 RMFHKKR/ mg-L!

Table 1  Water quality of influent for reactor/mg-L '

NH,' -N NO; -N NO; -N COD TP

500 ~2 000 0~10 0~20 150 ~300 5~8

— ” “ T
pH. DO. T
o~
' .
o~
S A LA
Sl Ny momm sl S

El1l SBR REZFHAWEETRE
Fig. 1 Experimental apparatus of SBR reactor
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B1T RMAE ANAMMOX kL WIH FA DO
[ B Fe V5iR B/ % /mg-L_] /mg-L'l
I 1 5 44 0~0.10
2 10 46 0~0.10
1 1 15 11 0.10 ~0. 30
2 20 11 0.10 ~0. 35
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Fig. 2 Variations of nitrogen concentrations during start-up
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