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Comparison Study on Different Sludge Cultivated to
Aerobic Granules with Capacity of Nitrogen Removal
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Abstract; This paper studied nitrification and denitrification of mature aerobic granular which
cultivated from activated sludge and anaerobic granular sludge. The results indicated that, after
aerobic granular sludge was matured, removal rate of ammonia nitrogen could maintain at 95% ;
Different forms of ammonia nitrogen was analysed in one degradatic period, and the results
showed nitrification and denitrification occurred simultaneously in the reactor filled with acrobic
granular,

Key words: activated sludge; anaerobic granular sludge; granulation; aerobic granular sludge;

ammonia removal

20 90 o

° 1.1

:2005-09-02; :2005-11-21.
(1981-), ., s ;%



106 25

, 1.5 L, s
1L, H/D 10: 1, 1, o
R1.R2,R1 1.6
,R2 R DO:YSI MODELS5S8 3
’ DO 2 mg/L , NH, "-N. 7l NO, -N.
(25+2) C, N-(1- )- "), NO;-N.
{H B 8 (7
kK — /ﬂ&ﬁﬂ#&
pHALLE 2
-
We iR HEAKH 2.1 R1,R2
-
L
- e g ) NH, "-N
L= ; I NH.*-N
0 m R +_
1R g |
- , : NH, "-N
%
80% ) ’ 3
1 . 2~3d NH, *-N .
Fig.1 Process flow diagram of aerobic granules 10 % ~30 V
1.2 2. 1.1
N NH4+’N ’
9(:()D 500 mg/L ° 2’3 2 3
1.3 )
~ 140
S 120
, : MLLVSS/MLSS=0. 934, SVI= g 100
245 mL/g, #® g
% 60
]
W 40T
UASB N E 207
MLVSS/MLSS = 0. 803, SVI = 26 L . . : e
H 10 20 30 40 50
mL/g, . 1.5~2.5 mm, i fA)/d
’ 2 RI .
° Fig.2 Ammonia nitrogen in inlet/outlet of R1 reactor
1.4 a 146
R1.R2 : g 1207
R1.R2 5oy
) ~ ﬁ 80 I “‘_iﬁZk.NH:—N
1.5 w 00 —— i KNH,-N
w 40T
B 20
R1 30d B g - * '
0 10 20 30 40 50
2 ’ b B‘j‘rﬁlld
, 7.3 g/L,SVI 3 R2 .
35~45 ml/g o Fig.3 Ammonia nitrogen in inlet/outlet of R2 reactor
R2 2 s R1 ,
, 3 (60 ,90,120 mg/L),

8 81.6%,



107

4
12, 88. 4 mg/L, 140
g 120
’ £ 100
54.9%, 16 80% , = 80 — B KNH,-N
18 120. 5 = 60 1 —-a-Hj?KNOZ'-N
<9 M 40l — 1 KNO,-N
mg/L, 40.3% E 20 [
26 51.4%, . 40 0 “mm‘“‘ﬂ
0 10 20 30 40 50
95% . ; R fel/d
’ 5 R2 .
’ ° Fig. 5 Different forms of ammonia nitrogen in inlet/
’ 3 ’ R2 outlet of R2 reactor
’ 46 R NH, "-N 5 mg/
’ L,NH, " -N 95%, R1 .
o 4 R2 . 5
23.89%, 12, 61.64%, ’ ) NH, -
0
20 s 80%., 22 N ,NH, " -N TN
s 90. 68 mg/L, R 30
0
22 64.53% 28 120 mg/L. 38 \R2
[ 0
85.24%, 30 . 90% .,
121. 64 mg/L, 65.18% ., 34 95 % ]
0
82.87%, R1 ,
. 46 95% ,
’ R 8 . NH1 "-N
2.1.2
4 5
, R1.R2 | 3 i . /
140 ’ '
=120 ,
0]
E 100 S R2
# 80
B 60 ’
e, 40 | ’ °
g
4 ZOJ- s
0 b 1
0 10 20 30 40 50 ,
B A/ ,
4 R1 N (8]
Fig. 4 Different forms of ammonia nitrogen in inlet/ ,NO.-N
outlet of R1 reactor
, R1 NH, "-N ,
61.7%, TN 11. 6%, ,
8 d ,NH, -N 81.6%., s ,
9 . NH, "-N 90 TN ,
mg/L, 6 . NH, "-N .
80% . TN 54.5%, 17 2.2

NH, "-N, 120 mg/L .



108 25
. b
o . NH1 ‘ ’N .
, 1h NO,; -N NO, -N,
. /
, 6,7, , NO, ™ -N NO, -
~~ 140 4 45 -~
o N s
W 1204 ——NH,/-N {40 § ’
g 435 o o
a 100 | 430 & .
2 80 125 29 ’
N &
" o 115 SE :
I :g {10 2 .
o 5 .
o [6]
L 0 =z Ve ’
0 1 2 3 4 5 6 7 ,
i [El/k
6 RI . ’ ’
. , /
Fig. 6 NH;-N,NO,” -N and NO; ~ — N profiles in one ’ ’
degradation period in R1 reactor ° ’
- 140 1 45 s
120 J --Q—NH;—N 1 40 a
g 100 —=— NO,-N {35 B °
% 30 128 %5 3
W 6o 120 S E
B 115 27
Z 40 z
+I. 1 10 .'“ 1)
E 20 15 ¢© ’
0 0 © 95 %
] 1 2 3 4 5 6 7
B f/h ’ ’
7 R2 R ,
Fig.7 NH;-N,NO, ™ -N and NO; ™ -N profiles in a deg- 2) .
radation period in R1 reactor ;
6 7 s NH, -N ,
,NH;-N
. 5h 85% ; , , o
s s 3)
NO, -N.NO, -N 4 ,
. 5 . N()gi’N\ N()ZifN °
[1]
,2004.

[2] Morgenroth E,Sherden T. Van Loosdrecht M C M,et al. Aerobic granular sludge in a sequencing batch reactor [J]. Wat

Res,1997,31(12):3191—3194.

[3] Tay J H, Tiu Q S, Liu Y. Aerobic granulation in sequential sludge blanket reactor[J]]. Wat Sci Tech,2002, 46(4—5):13—

18.
[4] s
[5] )

[J1. ,1999,20(2) :38—41.

,2003,24(4) ;99— 104.
( 115 )



4 SOD 115
b
1 AA AA 0.035, 5
Tab.1 The relation between o-trihydroxybenzene AA and it’s , SOD s
amounts 3
/ uL A, A, AA/C OD/min) 3 AA
Tab.3 The relation between sample amounts and AA
4.0 0.014 0. 037 0.023
ANA/ C )/ c/
6.0 0. 043 0. 092 0. 049 v/ (Ob/ (u/ C / (U/ /
pL min) ml) (U/mL) mL) (U/mL) /%
8.0 0. 062 0.133 0.071
1 12.2 0.036 409.8
10.0 0.092 0. 186 0. 094
2 12.3 0.035 406.5
12.0 0. 136 0. 265 0.129
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