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Abstract; In order to investigate the denitrification characteristic of microbial population tamed with
different C/N ratios, microbial population was tamed in sequencing batch reactor (SBRs) with C/N
ratios of 0, 5,10 and 15, respectively, and then the denitrification capability of the tamed microbial
population was investigated. The effects of different electron acceptors ( nitrite, nitrate, nitrite +
nitirate) on the reduction capability of tamed microbial population were studied using batch tests.
Results showed that both nitrite and nitrate were reduced by the tamed microbial population, but a
significant difference in denitrification rate was observed. When nitrite was used as an electron
acceptor, the nitrite reduction rates were 0.67, 1.10, 1.66 and 0.24 mgN-L™“min™", respectively,
for the tamed microbial population with four C/N ratios. The nitrate reduction rates were 0.31, 0.61,
0.82 and 1.01 mgN-L “min™", respectively, using nitrate as an electron acceptor. When nitrite and
nitrate co-existed in the system, nitrite reduction rate was higher than those of nitrate for the tamed
microbial population with C/N ratios of 0 and 5, while nitrite reduction rate was lower for the tamed

microbial population with C/N ratios of 10 and 15. It was also found that pH increased more in nitrite
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reduction than in nitrate reduction. Significant increase of pH was obtained in co-existing system of
nitrite and nitrate for tamed microbial population with C/N ratios of 0 and 5.

Keywords:C/N, denitrification, reduction rate.
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Table 1 The nitrogen removal performance of SBR with different C/N ratios during the sludge acclimation period

N
51 2% -
R,(C/N=0) R,(C/N=5) R;(C/N=10) R,(C/N=15)
COD 65.4+10.8 83.3+7.2 87.0+3.7
EBRE/ % NH}-N 99.9+0.1 99.5+0.8 99.9+0.1 99.8+0.4
TN 16.2+8.0 31.8+6.9 47.8+6.8 60.8+6.6
COD 0.84+0.3 1.55+0.2 2.68+0.4
R VALE Y
W‘j B NR 0.140.02 0.16+0.02 0.17+0.02 0.18+0.02
(kg-m™-d™")
DNR 0.39+0.04 0.56+0.18 0.72+0.38 0.32+0.09
NO;3-N 13.120.8 9.9+1.0 7.9£1.0 5.6x1.1
NO;-N/(mg-17")
NO;-N 5.6+0.7 4.4+0.8 3.0+0.8 2.0£0.6
. SVI/(mL-g™") 61.5+6.0 52.7£3.2 51.6+3.4 52.8+3.7
5 Yot g
J(VSS/MLSS) 0.61+0.02 0.65+0.01 0.65+0.03 0.68+0.05
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] 43504 15,9 .6 min I 40 min, HIEJFH A KN IR 11y, 510> o, 55 >Tx0,.50 >Tro,.s15 » HIE 1
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Fig.1 Reduction process of nitrite and the variation of pH in the four reactors
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Table 2 Reduction rate of nitrate and nitrite in the four reactors
W JREF (mgN-L ™ min™")

5l LI NO3-N Jy LI NO3-N Hy LI NO3-N+NO; -N N HL T3k
HLF32 0k B2 Ik NO3-N NO;-N
S 0.31+0.01 0.67+0.01 0.27+0.04 0.39+0.01
S5 0.61+0.02 1.10+0.02 0.50+0.02 0.66+0.03
Sio 0.82+0.01 1.66+0.02 0.92+0.04 0.82+0.02
Sis 1.01£0.02 0.24+0.02 0.12+0.01 0.07+0.04
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Fig.2 Reduction process of nitrate and the variation of pH in the four reactors

HI 1 2 AT L, FERR IR FE 2 S 0F T, B BN, AN TR AT, 4 A S0 g ALY NOS-N Ik J32 3837 B AR
NO;-NHHHH L JFNOS-N 38 5 R 4155 2 frs.4 B C/N 28 0,510 .15 £ 9IL B A 90i8 JENOS -N
438 % 53 51 2 0.31,061,0.82,1.01 mgN - L™ min™", HeHH RN 11y, 605 = 1. 275,500 = 1. 6750, 55 =



774 B2 5% 1k 2 33 %

3. 2ryg, s0- BV S 5150 NOS-N BB e, 107 S, e, RUBEE C/N A3, I B3 ol 24 498 J5E NOS-N gk
RIGWIER X R C/N B 0 5 FIMEMRUEY , 8 NOS-N BYRE J1 8555, 1Ml C/N K 15 Z&F T 3k
HIRLA Y , 8JR NOS-N BYRE i, I, B8 C/N 24 FF NOS-N i JE A ¥ i R 32 94k

TE NOS-N i Jgiad F b pH (AR FR IR Yo ke 2 1ot SR 5 BT B Y a3 R R AE T NOS-N ik
Jrad FEHORWIEFE H AR HCOS BB 456 & 1 ANl 2 a7t FE 0T 4R NOS-N Fl NOS-N ¥ B )% pH {H
HFRZAE T ,NOS-N i Jrad 5 |2 i pH (3 5 T NOJ-N b JFEad &, o 5 IR A e 45 R — 20 LA S
3, NO; -N Fl NO3-N A5t FE 5| AL A9 pH 34 &350 4 0.31 F1 0.27. 53 Hr R R 7 F. 24 R FH &1 Ry flk R
B, AN R A A B, A=W A AR TT FH= (1) R (2) /o

12NO;+5C,H,0H—10C0,+9H,0+6N,+120H" (1)
4NO; +C,H,0H—2C0,+H,0+2N,+40H" (2)
6NO;+C,H,0H —2C0,+3H,0+6NO; (3)

(1) B (2) T th % A RRE B 1 NOS-N il NOS-N 7= 9 HCO; W A4 BERSE 1
O HCRLB T L NO-N ZEIRE] NOL-N K7 HCOL B (5U(3)) (ELEEAIAT €O, T CO, 07
LTS K TR AT, MR A OH Y i, B2 B0 BRGS0 pHL . T NOS-N 2 4
T =21 CO, kL NOS-N SRS 120, N, S8 3 BOR A7 A 19 BB (HCO; +CO3 ) MAR,
FRGELL pH HHRHII.
2.4 LA NOZ-N+NO;-N VEH ¥ SZ AR A= 9 14 S i A s

[ 3 L4 NO,-N A1 NO;-N Sh[al 0y Hi 32 (AR ik, NOJ-N 935 (LU S pH Y22 FL AL

-A-NO;-N -7~ NO;-N -o pH
10 So 78 10 Ss —7.38
(C/N=0) (C/N=5)
8 7.6 ' 7.6
- = |\
=Eﬂ 6 ;D 6
2&' —~74% § A —74 %
o 4 O‘k 4 -
“ Z
,L —72 L ;\ —H72
0 ] 1 7 0 0 1 ! i < 7.0
0 10 20 30 40 50 0 5 10 15 20 25 30
t/min t/min
10 Sio 778 103 S 178
(C/N=10) (C/N=15)
Sk 8
~ 76 s -17.6
T z
—
2or 5 OF
> 174% S 74 &
Z
& 4 = 4
Z S A
b 72 L 172
0 1 3, 70 0 | | A A 0
0 5 10 15 20 25 30 0 30 60 90 120 150 1 5
t/min t/min

Bl 3 44NN NOG-N Fl NO;-N AYif FUd#E & pH iy 2sfk

Fig.3 Reduction of nitrate and nitrite and the variation of pH in the four reactors
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