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Study on Rapid Start-up of a Nitrifying Process Using Aerobic Granular Sludge

as Seed Sludge

LIU Wen-ru' ,SHEN Yao-liang'*,DING Ling-ling' , DING Min'

(1. School of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215009, China;
2. Jiangsu Key Laboratory of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215009,
China)

Abstract: Using synthetic ammonia-rich wastewater as influent, rapid start-up of the nitrification reactor was attained in a laboratory-
scale column-type sequencing batch reactor ( SBR) inoculated with aerobic granular sludge, by gradually increasing the influent
NH, -N concentration (100-1000 mg-L."") and decreasing the hydraulic retention time (8-4 h) under mesophilic condition ( 28-
30°C). The influent loading rate of NH, -N reached 3.9 kg+(m’-d) ~' and the average ammonia removal efficiency was above 95%
within one month. Values of ammonia oxidizing rate ( AOR) as high as 5.0 kg-(m’+d) ™' was obtained in the following operational
stage with extremely high nitrogen loading rate. Nitrite accumulation obviously occurred during the start-up period. The nitrite
accumulation rate reached 2-4. 5 kg+(m’-d) =" from day 25 to 70. In spite of the change in the feeding composition ( COD/N ratio)
and the frequent fluctuations of nitrogen loading rate, the granules maintained their structures, with the SVI of 30-40 mL-g~'. The
amount of granules with diameter larger than 0.21 mm was about 93% (mass fraction) of the total on day 36. The granular color
changed from yellow to brownish-yellow, and some turned brown in this study. All these results suggested the critical role of aerobic
granular sludge as seed sludge for the rapid start-up of nitrifying processes and the formation of nitrifying granules.

Key words : aerobic granule; nitrifying process; nitrifying granule; nitrite accumulation; seed

U S UBURL TS U8 AR L S B ORL 254 | R 1Y
DUREMERE AN Z L R T AE DRI R S AR 2 i 32 Bk Ak
PR T B ARG 2 o6 L I SRR TS TR A
R — A SR TR R IR AR IR B RAF
(AR BE T AR I RE ), B b i e T B 8 AR5 T
KBRS | B AR Wi Ok AR e, e G AR K 42
1 A TS A TR 4 (CAnAS AL AN T ) 19 2 i e 4
HARZEE L. Liv A i f B0k TS 18
FAE R G R H T8 sh gtk 1.7 ; Kishida 209
TE CSTR i i tP4Z R - SUBORE V5 e i) 5 3l il 1k
5,39 d A LB AATIE 1.8 kg-(m’-d) 7'
Cydzik-Kwiatkowska 2"/ 1 Sun 25" ¢ SBR w2 A

U BURL TS JRAL S RUROK , BIHUS R AR AL RCR.
PA_EBIF5E R R B S R 5 YRV S A e s sl fe &
GEIA RE  EAE [ A LS S8 0K T T $2 70 S S0 il
TR AGE B AR B A R, Rl 4 B0k 75
e fry e A 2 B R 8 — JORE8° T  4
it A T 25 1 A A TR A Wy ] e AL T3 Ve RS E
‘l.i[&ll] .

PRI, AW AE SBR SN i 4 3 57 2 4>

WFs HEA: 2012-08-29; fEITHHER: 2012-11-24
EL£WMAB: /LA AL ARBHENFR E R H (12KJA610002) ; T
I = BT A BB TR0 H (CXZZ12_0857 )
EE® A XISCaN (1987 ~ ), 3B W+, FBBFSE 5 0] N R K A BB
B SH A, E-mail; LWR888888@ gmail. com
* JH I FR A, E-mail ; ylshenniu@ 126. com



6

PRI L TR DRER AV SUY = R [ W PO 21

2303

Z A Wi AR TS Te PRod S ShAE AL R 58, IR0 3l
R RGBT HERE KBRS VI A i e AT
ST

1 RS

1.1 ke ® Listy

AR BT e oM AR SBR s (K1),
F AT ALBE B A, AT 2 L(H/D =20). R
AT A E, 5 R R G R R A By
177 8 i 4 R 1 Lemin ™' (R R
T 0. 85 em-s '), HEK A 172, SBR L #%
(1) 4 7308 3 s () 7 2 T 25 S X S g 3 R 1 ) 5
i B4 R Aok | B BREDTRERIHEK 4 4>
BB ,5 min 7K ;10 min U, HEZK FIH B 3£ 3 min,
RS AR A2 1 7 I R %, BARGE 17 T WL 1.
N wi E TE IR A AR IR TR 28°C A A

(De—ittrk
[\
|
0: |
6]
.-
| .
| . |
9‘.‘ |
ok d°.°
. 2 it
— A

1. JEKEE; 2. FWAAL; 3. HBE
4. BFREEEIES ;5. wait; 6. ARG K
1 ABEERIZRERE

Fig. 1 Experimental apparatus and process scheme chart
&1 SBR EFIETRRRL
Table 1  Detailed operational conditions in the sequencing batch reactor
g BT #KNH, -N HRT NLR
/d /mg-L~! /h /kg+(m®+d) 7!
1 1~7 100 8 0.3
2 7~11 150 8 0.45
3 11 ~14 250 8 0.75
4 14 ~16 250 6 1.0
5 16 ~21 350 6 1.4
6 21 ~25 450 6 1.8
7 25 ~30 650 6 2.6
8 30 ~36 650 4 3.9
9 36 ~48 800 4 4.8
10 48 ~70 1 000 4 6.0
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