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Impact of C/N Ratio on Nltrogen Removal Performance and NO Release of
Granular Sludge CANON Reactor g | 4 ,

LV 7

FU Kun mlng r JIANG Shan', SU Xue- ymgf,, LJIKO Mm hui', QIU Fu fouo' CéO Xiu- ~qin' ~
(1. Key Laboratory of Urban Storm Water.Systém ‘ard Water Envrronment Ministry, of Education, Sino-Dutch R&D Qfntre Tor Futgh®
Wastelvater TreAtment Technologles Beijing Umversny of C1V11 Engineering and’ Ardﬂltecture Heulng 100044, China;*2. Bel_]lng
Draimage Group Teohno]ogy Research and Development éenter Beijing 100044, Chma)

Abstpact Mo Explore a sultdble C/N ratiol for efficiefit nltrogen removal and blmultdneously achieving N5O release reduction, ammonia-
rich wastewater wrth sodium acetate as an organic carboh soutce i a granular sludge completely autotrophic nitrogen removal over nitrite
(CAN ON) reactor under different C/N water conditions Were ‘studied to determine the reactor’s nitrogen removal performance and N, O
release. /The results showed that the total nitrogen (TN) removal rate and the removal load tended to increase gradually with the
increase of C/N, ranging from 0 to 2. 0. When C/N =0, the TN removal rate was 56. 50 mg-L™" in 7 h; the highest TN removal
efficiency was 49% . When C/N =2.0, the highest TN removal rate was 71. 42 mg-L ™" in 7 h; the highest TN removal efficiency was
59.52% , and the contribution of CANON to nitrogen removal gradually decreased, whereas the denitrification contribution gradually
increased. When ANO; -N/ATN =0. 086, the contribution of CANON nitrogen removal was only 51. 48% and that of denitrification
was 48.52% . The N, O release volume and release ratio decreased with increasing C/N. When C/N =0, the N, O release volume and
rate were the highest, namely 3. 60 mg and 2. 13% , respectively. The lowest N, O release volume and rate were 1. 61 mg and 0. 75% ,
respectively, when C/N =2.0.

Key words : completely autotrophic nitrogen removal over nitrite ( CANON) process; granular sludge; nitrogen removal performance;

N,0; C/N
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Fig. 1 Experimental apparatus and process scheme

chart of SBR reactor

1.2 st i N KoK

N #4208 Sk 9135 97 B ANAMMOX il
REY5UE 200 mL. SEHGHT, KN A% kK A N TR il
THAEAEK(F L), NEGERERE G, HTAEDT
T4 R HEIK (5 min) — W (7 h) —TLHE (S min) —
HEZK (1 min) " 5 DB, BERETT—A .

&1 CANON g5 HIt k7K iR
Table 1  Influent water quality of CANON reactor

S NH, -N NO; -N NO; -N PO; "~ -P " ot 107 fiorZ e
) /mg-L~! /mg-L"! /mg-L~! /mg-L"! P /mL-L"! /mL-L"!
Bofl 50 ~340 0~10 0~20 10 7.5~8.0 1 1

Fa € J5, CANON S L g5 Ht TN 25 B 2 ik 5
64% , TN 2[5 A fifFa 76 0. 30 kg- (m*-d) ', #%
A3k 0. 45 kg+ (m®-d) 7.

1.3 SERITE
K B0 A 3 % i 0k 5 Y6 CANON  Jz g

% PEKNH, -NHREE R 100 mg-L~", HHLY A 2R
B, HEARVARRT, R S A AL pH A
R 8.0 Lidy, JFTIAEI LR . AT, FE
B 5K 100 mL-min ™', SEEGHAR] AR 1h BOKFE
FAAARRE S, JERIN pH A1 DO 546475,
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Fig. 2 Variations in nitrogen in CANON reactor at C/N =0

50.127.
2.1.2 C/N=0.5 i CANON T2 i ZS5CHR
AR, /N =0.5 B, AR E
ALIE 3 . K INA LY, NH, -NRE
fir i R AN 10. 06 mg-(L-h) - , 7Th V\]NH;-N%
FRiA 5] 68. 04% . i R #E 7K NH," -N e B2 A4 [R] (1)
UL, A LB IR 0 A7 AE A 2F 57 77 B A DR el 44 1.
MR M R, RFHRE S AFRE AOB 43F DO
LG s S % B PR 88 (AT 6T AOB 9 A= KA I BR A1
D IHENH, -N R i R AR, 0 ~ 3h, NO, -NA:= il
FBEWARL , TR TRAA YL 5 55 R
HHIOE, S HFEE AOB P RN FEFT, 3 h 5
NO, -NA= B T fm, FoRE K H A AL B 5 4%
FEJT W B REAR, R BR XS AOB B9 1 i /E F 1 45
NO, -NGEEFF 5. NO, -N¥ B 52 B SE REARUS 34 i
itk LR BRI WINO, -NTEAT LA A48T ok 8
B, RRE I TR, 7 INOFEN A R
A Y FE S PR B B 4 25 TR EEHD AOB élzk
S, mmam%ramkmﬁmwwmg l%
TN Wi EHE, 270 A K BR R 50. 95 mg- L7
BRAIEAT 43, 9'0%

120 30
—e— TN —v— NH4-N

—0— N0y -N —&— NO;™-N

% =
= S

NH;*-Ny TN/mgL™!
o
=
T

NO,-N. NO;-N/mgL™!

I/
3 C/N=0.50f CANON REZEFRERETH
Fig. 3 Variations in nitrogen in CANON reactor at C/N =0. 5

2.1.3 C/N=1.0 i} CANON T. 24 i AR
RSB FEd, /N =1.0 B, B A Z KT
A 4 iR, B C/N BIRETN, NH, -NF
ZIEIH 10. 27 mg- (L+h) ™', 7 h (YNH, -NE %
iKF) 67% . NO, -NBf N 372 2, PRt ml 4
WINO, -N 3% i 3% Z 1) J PR Sy 2tk K v i 5 348 Jn
ANAMMOX 7= A4z s TG PEREAR, S 3NO, -N
K AE T BF 91 #E 1 E B NO, -N AR R W 2% R
NO; -N¥JE 5 C/N =0.5 B HLAARE , H 5 9056 %
REHE A UL OV BIINO, -NTEA HL £
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k4 30.55% .
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_ 100 E 15 T._1
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i |
5 E
=] =
f:; 80 | o
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) 10 e
= ;
;:; 60 IzI
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'20 1 L 1 1 1 1 1 1 0

i ) A /b )

4 C/N=10F CANON R A8 mERELTL,
_F¥y. 4, Vatiations i;nnmgen in CANON reactF'; a “.C/N #, 0

2.1.4 t/N =1. 3 i EANON Iaﬂﬁﬂfﬁ’fxiﬁgﬁ
Zli;@%ifrazﬂ!ﬂ C/N =1.5 i}, %FL%%E’}{X‘UL
AS AL W 5 B . NH-N [ i v R 10,42
mg+(L-h) ™', NH,-NEBREHK 66.50% . BEH C/N
L3Sy, NH, -NEFRRH— DAL, o7 WA LY
Frek i % AOB LU & ANAMMOX 4 3% ¥ i
NO, -N ¥ B Bl S5 7 AT 538 n Je ek 2, PR Ry e A
LA vh s 52 ANAMMOX B 7% M, A RE 2 B i 46
NO, -N. [lftfF R WIS s 2 B0, RAsfbid 7
HINO, -N ¥ Ji [ifi 5 NO, -N (1 16 J5 32 #7540, 76
NO; -NFEA T KESEHE I, 7 Al R & vk B 38 31 i K
fH. I, NO, -NFLEA —#5 3k A NO, -N ik

TR R A T v R R R T /N B9

A5 R AE AL B3 78 L BUIRUR , I8 JENO, -Nﬁ'ﬁ%%
IR AE A, IS BINO, -N e B2 3 7 ik
. NOy N BE B S A TR B R, BB L)

REKE A BUINO, -NASHTIR JiL, AN 23 1 ik A 2R
TN 7E7 h EBRE R 69. 44 mg-L™", TN £

Rt — T = 56.82% , 8 C/N =1.0 BT T
3.24% , ANO; -N/ATN =0.065 < 0. 127" 5 B )2
THACVERTA TN 1Y L BR A AR K ny semk. 31570 A,
S CANON L2060 T AU BTk 66. 21% |
SR AT T A BT 33. 79%

—w— NH,*-N

——TN

—0—NOy;-N —&— NO5;™-N

NO;-N» NO; -N/mg-L™!

A [E]/n
BS5 C/N=1.5H8 CANON RE#FHARREENL
Fig. 5 Variations in nltrogen in CANON reagfor-4t C/N 1-1 5
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