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Effect of Initial pH on Nitrogen Removal Performance and N,O Emission of a

Sequencing Batch CANON Reactor
FU Kun-ming, WANG Hui-fang, SU Xue-ying, ZHOU Hou-tian

(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 completely autotrophic nitrogen removal over nitrite ( CANON ) reactor with haydite as carrier was operated in a
sequencing batch biofilm reactor. The effect of different initial pH on nitrogen removal performance and N, O emission was investigated
using synthetic inorganic ammonia-rich wastewater as influent at 30°C +1°C. During the experiment, the pH of influent was controlled
at 6. 64, 6.98, 7.15, 7. 88 and 7.95 under the same influent ammonia concentration condition, with hydraulic retention time of 5
6 m’+(m’-h) ~'. The results showed that, when the initial pH was between 6.64 and 7.95, the
performance of autotrophic nitrogen removal over nitrite was basically stable. The total nitrogen removal efficiencies were 81.38% ,
87.32% , 92.12% , 88.21% and 86.84% , respectively. And the total nitrogen removal loads were all higher than 1.56

kg (m’-d) ~'. Initial N, O emission rates were basically equal and decreased after rising to a peak value. Besides, the lower the initial

hours and aeration rate of

pH was, the higher the maximum N, O emission rate was. In addition, N,O emissions and ratios decreased with rising initial pH.
Initial pH between 6. 64 and 7. 95 had little influence on nitrogen removal but N, O emissions. Initial pH should be kept at about 7. 90
to achieve high efficient nitrogen removal and reduction of N, O emission synchronously.
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Fig. 1 Experimental apparatus and process scheme chart of SBBR
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7.95 94.39 1.72 86. 84 1.56




4264 7 S - - 37 %
n - 35 2.0 8.0
400 [ —&— NH,*N —A— NO,"N —e—DO —m— pH
*—TN TWVTNOy-N 30 _ 1.8 /.
- ] *<e /' 476
L300 F 12 & 6 F . po
& z o LN
S 720 W14 o 472
£ 200 S £ =
. 415 £ S 5 L
4 2 2 e 468
:I:-" 10 'zl-w — N
£ 100 - S 1.0 . \ i
15~ 08 - (by) L ~" 64
0 0 1 1 1 1 1 1
0 1 2 3 4 5
35 1.5 8.0
400 - —o— DO —m— pH
- 130 - L
; . 14
= 155 o} ° 176
2 300 E 13 b N ?
£ 420 % T
s B ° B 172
Z 200 - 4 € ger =
ty - =]
z 40 # S b N, 68
100 [ S e .
15 =z 10 * %
| (bz) Se—g 6.4
0 1 1 1 1 1 1
0 0.9
0 1 2 3 4 5
a00 35 1.8 8.4
—e— DO —m— pH
T 130 16  ® .
2 2 180
é 300 P
£ £ 14 g
é z T \i' g 176
420 = ~n_
- 200 o s 1.2 a_g N =
g 415~ g AN =
oy . 2 10 u .a... 172
E 100 - Z = ~e
< 410 ~o
S g 08 168
L n b
0 0.6 ®:)
| 1 1 1 1 1 0 | | 1 1 1 1 6.4
0 1 2 3 4 5 0 1 2 3 4 5
35 2.0 8.2
400 —— NH4I-N —a&— NO,-N —e— DO —m— pH
B —&—TN  —v—NoyN 30 T, 18 \ 1s0
L o _a— :
% 300 - 125 £ 16 b oy
E z T " —n
Z —420 ‘= - ~e 78
S B 14 Ne -
5 200 15 # s [ =
) Z 2 12 f \. 176
z 410 e
<100 [ o 1.0 [ Ne 47
z . 4
13 (bs) \._,_,_.
0.8 -
0 0 1 1 1 1 1 1 ?2
0 1 2 3 4 5
35 8.4
400 |- —&— NH;'N —A—NO,N 18 I o —e— DO —m— pH
—fp— —— - 130 5
- ™ VT NOs-N o 6 b\ 182
< 300 425 &
tén 2 T 14 ) ..-IH.. - 8.0
Z 120 L7 T
2 o 212 r ~u P T
200 - b4 £ N =
Z’ 115 Q L] 478
by s 210 N\ —n
+f q100 0, .
2 o Sl o) e
A 13 ) (bs) —
06 |
0 | 0 1 1 1 1 1 1 74
0 I 2 3 4 5 0 1 2 3 4 5
I 1i/h I i/h

(ay. b))\ (ay, by)-=-(as, bs ) HKIRATL pH 7 6.64,6.98,7.15, 7.88,7.95
E2 #%EpH 46.64,6.98, 7.15, 7.88 F17.95 A} FI 88 W ZEARAITEIL
Fig. 2 Variations of indexes in reactor at initial pH of 6. 64, 6.98, 7. 15, 7. 88, 7.95
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