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Start-up of a High Performance Nitrosation Reactor Through Contmuous

Growth of Aerobic Granular Sludge th"
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Abstract: Tn érder to examine the continuous growth capagity of the nitrosation grandlar sludge (NGS)), the sludge was inoculated to
start up the' columnar; sequencmv batch reactor (SBRY). During 130 d, the concentration 6f mixed liquor suspended solids ( MLSS) in
SBR mcraabed from 0.1 gi=" to 11.8 g-L¥ ,‘ corrgsponding” to_,,the nitrite-nitrogen accumulation rate of 0 4-4.9 kg- (m’-d) ™!
promoted by a hlgher ammonia-nitrogen loading rate (NLR)= from 0. 74 kg- (m’-d) ~' t0 6.66 kg-(m’-d) ~'in the influent. Because
of the obylous increase in small granules (size <200 pum) , the mean average diameter of NGS decreased significantly at NLR < 4. 44
kg (m’ 'd) ~!'. At higher NLR values, the growth of the mean average diameter of NGS could be fitted well using a modified logistic
model. The specific growth rate of the k value was 0.0229 d~'. In addition, the combined inhibition of nitrite oxidizing bacteria
(NOB) was expected at relatively high concentrations of both free ammonia ( FA) and free nitrite acid (FNA); thus, the nitrite
accumulation ratio (NAR) in the effluent was always higher than 80% . These results provide a feasible approach to start up a high-
performance NGS reactor at the industrial-scale.

Key words : aerobic granular sludge; nitrosation; sequencing biological reactor; ammonia loading rate; sludge growth
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Table 1 Influent water quality of SBR during different operation periods
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Table 2 Performance comparison between various types of nitrosation reactors

HEKNH, N fif

NH; -NZERB&

NO, -N HFU =

F5 g =3l ik
/kg+(m®-d) ! /% /kg+(m®-d) !

1 CSTR 0.36 95 0.29 [16]
2 ALR 0.4 66 0.26 [17]
3 SBR 0.07 98 0.06 [18]
4 SBR 1.6 58 0.93 [19]
5 SBR 0.45 99 0.37 [7]
6 CSTR 3.8 58 2.1 [20]
7 SWBR 5.9 53 3.1 [21]
8 CSTR 6.1 98 6.0 [15]
9 SBR 6.6 90 4.9 AT

1)SBR: sequencing biological reactor, FFHttzC Wi %% ; CSTR: continuous stirred tank reactor,
Jiﬁj%%, ALR: air lift reactor, S 322 N 4%
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K2 25t T R
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WU 25 AL i 7.

BOR, M BROE, i 8O, % L B [ A 4
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TESR 1 BB, WORLTS U8 i R A



3790 AN 5%

B 38 %

(a) 1. BAFF NUR HOZRWFARS , 15 64T HBLA f 24

AR, SRS AT 1 4 (b) 1. ok 0 b

PEFITF 8 JOAR 5 T 1T Bl 25 A U /I
| B 24k

ol |

(b) %5 56 d
B4 AEEITHER, THERKSROTESRA (EREIERX 40 )
Fig. 4 Morphological images of NGS during different operation periods ( microscopic photos x40 times)

(2) 5 7d

o 2 R B A TR S A 25 1 TR 45 A
Yo, EPS (IS ORLS TR A B IA .
ACHIFFE R SR YK Y L T U
{645 S REAT AR SR W X EPS 953 8, 25 119
EPS f i35 I T AOB 45 11 JR 0 4 76 0R: & T
(R, &S n] %, EPS Hh PN SR 7EHS 1 ~
I B B P 2 BB I T P 25 405 1B B
TR SRR S R g 2
LA B ) PN S5 J T B O 2K K
ML B T Ve U A R TRV B B e
NGS T ) EPS AP RLLHI T 192.2 mgtd 7} 4R R
VRO 2. 7 BT PN/PS IR 0. L ik

150 5
—o— PS§
120 - —=— PN/PS 14 F
ol

9ot - {3, &
£ &
e Z
% 60F 2B

30 ./. 1

0 1 L 1 1

0 10 20 30 40 50 60 70 80 90100 110120130 0
AT A/

5 NGS HiasREMAES FEMIETHENERILE

Fig. 5 Variations in the “extracellular polymeric substances

content” of NGS throughout the operation period

2.3 BURDRLAR A BE K HLE

ZEE] AOB A48 1 A4 K R AT SBR
FRITTRE I TR] 5880 15 min, XA B T4 BRI
VUM RER 22 TS R 44y, (656 1T B B, Ride <200
pm (1475 Y 50 R G A T SOB0R P BRLAR KR
FEARORAR T A R R 4G ) . RAFERE 70 d J5,
BOEEREA B, SRE IERY Logistic B
XL, IV BBt NGS 3R 4 (19 248 fb o B i 474U
G 458N E 6 s, e NLR 25444 ,NGS “F-3
BRI LI GHR b (HZ9°50.0229 47", IR AL T

KL Bie 15 R 2 ARY) AW B e | ALBT, kL 45
RN S [ B 4 (c) 1. 4 NGS #a T BUAET,
WURL S BT | MUAYERIE[ K 4 (d) ].

' 1

(d) 45 126d

(c) ¥ old

DA RRER A A K F58 5T 1) 7 5% U 0K 75 Y B9 0. 053 9
d ™' {BA L Chen %577 338 OB AL ORI TS V8 &
(0.0196 d ) EHTA17%.

00 RS Ve
800 [ & AERHAERRLG e an
. RREEGE W

700
£ sl 734.80
= 1+ c|—ﬂ.05}‘?{a—2{:.l1]|
& s00 465.12
._21- D)= —————————
x{ 400 - 1+ c|—lb.02-'?{a—2?.4]|
._;__ o]
300 F o ©
S5 oo - 357.02
200 s ° Din= 1 + el-0.0196(-3437)]
IOG 1 1 1 1 1 1 1 ;.{'ﬂ
0 30 60 90 120 150 180 210 240

. IZF7 A )
E6| RREE Logistic MR RAMFRERSRS
| FRAMKTEROMAER
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of aerobic granular sludge using modified logistic model
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