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Reactivation Characteristics of Stored Aerobic Nitrifying Granules
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(Key Laboratory of Industrial Ecology and Environmental Engineering, Ministry of Educations School of Environmental and Biological Science
and Technology, Dalian University of Technology, Dalian 116024, China)

Abstract: A sequencing batch airlift reactor (SBAR) was conducted to study the performance of physical characteristics and respirometric
activities during reactivation of aerobic granules after a 2-month storage time. Results showed that the color of the aerobic granules had
completely become dark, the size and settleability did hardly change during the storage period. The color turned to be brownish-yellowish when
the reactor was restarted for 2 weeks. The MLSS, granule size> and settleability increased rapidly along with reactivation. The heterotrophic
activity resumed 86% within 1 day and was fully reactivated after 5 days. Then the COD removal rate was stabilized above 80% . Higher
aeration rate and longer cycle time facilitated the reactivation of nitrifiers. When aeration rate was increased from 0.05 ni *h™' 10 0.10
m’*h™" at 41th day, activities of ammonia-oxidizing bacteria and nitrite-oxidizing bacteria were improved from 88% and 82% to 122% and
92% > respectively. The removal rate of ammonium-nitrogen promptly reached above 96% . Nitrite-oxidizing bacteria were fully reactivated
after the cycle time was prolonged from 4 h to 6 h.

Key words: aerobic nitrifying granules; reactivation; specific oxygen utilization rates (SOUR); aeration rate: cycle time; sequencing batch

reactor (SBR)

JRIKALBR ) rh K Ab PR AT I 2 PR L, V5 e | M5
WPERCY T RE S RGNS EUR SRR . I UM e
Rivs e B A B0 TR VE RS EMIETE R0 11 IR E e

R AR OR [ Py 412 AR SRR Ak
L S RURLY G Ve 7 P R O RIE 903 W L AT L 1) 41
BT PERNGPE MR Ak 0 A B L AR
Toe ssE PEA I S0 e i A s PERAE L, e
o DU R I SR A AL ORI Y5 8 LU A SE 1K) S 7 1A o I 9
0 S RURE Y5 e AT S8 2 PR R A I I o e i S
Syt 10 B S B SR A IR V5 Ve A S, 3G
TAC B VR BE T AR R R oG 2L, (H A4 [ A A
Mg LA RARE .

AT TR 5 54 B 2 A IR0 S A RURE 5 e
PV BEEAR AL AE DG PE VR G D0, ) R T g
AR AR IR I TRD AR TR TR S, A
L SERTRE Y5 0 10 55 B . FH] B 5 Al

TR R ] AR 2 P9 0 A ) B S Y 4% (SBARD
ABEHIE, R, #0100 em. AL 2.5
L. NEHE4 cms 570 ems SMEVIFEE HAE 8 cm,
151 80 em. UM SR i IR ] A R 4E L RN
AR AR R VR B A L
THE T Eiggl, A ETHEE AT, Ra
o) FUCREEE), 2RO g AN T, A
TMAE SN s Y BB A i sh B 2. HEZK B R S Y

Y ks B #A: 2007-12-04; 1£1T H #A: 2008-02-29
EE&WE : w5 A 2R AU WURMIF S 4 101 H (20030141022)
TEHRN: EHE0982~), B, Wi-EHA, FEH T kK5
PP, E-mail: xinhuawang@ yahoo. com. cn
x JBHIKER A, E-mail: zhhanmin @126. com



3120 7N 58

R & 29 %

AR E 40 em AL RIGRSE W 1 PR ROV H
HEZK IS TR I IR) 45 22 bl 0L ) 4k HL 2% B 2 45
i, oA EEK 2 min, % 2 min, HEZK 1 min, 4
SRS IR] . SIS AN [ B BRI AS [) F g A 3 R A
PRI IA] R 2% 82 G PR R S I R, Ik 1 o, R
Mg T EE (18 ~ 25°C)H 4 M T isiT.

PR —
L —
v d = ] 17
po || |
o © |
aoDG I
bb | b @
9o°a:°ao 6
|
oooi C ]
E
bp
°a°oa:l
3
od 3¢ :I
3
— O p—

2

L) T :S,Q 0
Q 10

>~

1. JEKA 2. TS 30 MRk 40 RS 5. UK U
6. WML 7. XU TR R 3% 8. WALV 9. W 10, HHKAH
El1 SBARXETE
Fig.1 SBAR technology process
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Fig.2  Color of aerobic nitrifying granules
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Table 2 Evolution of physical characteristics of aerobic

nitrifying granules
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Fig.3  Evolution of MLSS and SVI of aerobic granules
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Fig.4 Evolution of mean granule size and settling

velocity of aerobic granules
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Fig.5 Evolution of nitrification and denitrification
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Fig.6  Respirometric activities of heterotrophs, ammonia

oxidizer> and nitrite oxidizer in aerobic granules

KR DL RO TR A 4 Be DT AN IR], Lf SEUB0RE
V56 RIS IR, TR B E R A4 B AL 0K ()
FEAN IO 18T B 1 B R T BRI A A
il 0 o ey, TR LG 3% Pk PR S AR P

A TR AL T ORI AL N 2, BT AR S 56 B FH
FLys Je RN, RS W A B 1B AR RN
BH S, EBARI RS E(0.05 m’ h™" ) FiBE BN
PR R A D, e T e R IR R, A
PEAH AL SR A A R A BE =, T 5 2505 MK
SRS, 1 d TR AT 68%, Gk
P 88% . $RAMEAEC0.10 w’~h D)5, WA F G
PERIE T, R K16 88 % #2 = B1) 1229% (141 6).
TEGIRIN AR 4 by, SR 0.05 m <h ' HISHET,
AR RS, HAKIRERZMAALE 7
() ]; BRI 0.10 m’+h 5, AR M
IR, MK AREILT 5 mge L [E 7
(b1 JE— DA (A2 = 2 6 h, 2R iR 2%
AL B RARASKLE 7Ce) ], W 4 i vl 388
T AR RN 2 A R N BB IS 1, A E AT
VA R T AT o B A, AT WA i A R A 1
Wk

WK 6 B, WP, B R R A 2
—ERREMWE, B 1 d B R EUKTN 46%, B
JE B B 82% . MR R i (A I AT 19 1 4 v 2
K1 92% » ARATS AT 56 A W S 2 4 2 A 1) 7K
(K 6). MIEES T 4 h 3252 6 h AR 75
B A BRI 116% . E 1AM I (K
70, AL 4 h IEARFAL B, G AERER e s A

100 \ -~ NO;-N -~ COD | 300

NS /mg L!
AN
T T T
\
<
4//
//
N
3
/mg-L!

-
1=
[¢]
o
\
|
(o]
ﬁ
v
S
OD:!

20 A 4 100

Dope p— @ 384 40, 005 mP a1
T 1 1

0 60 120 180 240

100 O (b)54d,4h,0.10 m3h!

N
¥4
(=]

—_ %)
L% (=
(=] (=]
COD & /mg-L!

NS /mg L

_
=3
=4

4
(=]

N w w
¥4 < 4
(=] (=1 (=1

—_ o
(% [=
[} [=]
COD# ¥ /mg-1L!

N /mg L

_
[=3
(=1

2 Y] 50
0 60 120 180 240 300 360
JZAT I} 6)/min

B7 FEHXEH R cop TiFR

Fig.7 Typical cycle measurement
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