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Abstract A pilotscale anaewbic/aerobic granular shidge SBR systam moculated w ith nom al

activated

shidge was used to treat dam estic w astew ater The cultivatbn process of aerobic granu lar shidge and the efficien-

cy of the systam were nvestigated aswell as the characteristics of granu br shdge After 72 d” s cultvatin,

anall granu lar sludge appeared n the reactor W ithin another 230 d’ s operation the dian eter and the percent

age of aerob ic granu lar shidge increased gradually by changing DO concentration volme exchange rate and op-
eration prograns Under the optimum wok ng conditbng M LSS reached 3 000~ 4 000 mg/L and SV I decreased
t0 45~ 55 ml/g The average ramoval efficiencies of COD, NH3-N, TN and TP reached 91. 6%, 74.02% ,

68. 4% and 96. 41% , respectively Smu ltaneous nitrogen and phosphorus renoval ability was achieved n the

reactor
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Fig 1 Schanatic experin ental equipm ent
1
Table1l Canmpositbn ofmunicipal wastewater (mg/L)
COD BO Dy TN S
9. 3~ 157 1 49 4~ 70. 9 39 4~ 68 2 45. 2~ 71 4 28 2~ 168. 1
346. 5~ 532 6 120 0~ 241. 9 52 4~839 528~ 1110 19 8~ 137. 8
A/O (Malvern M astersizer S Long Bed) ;
R , M LSS 2600mg/L, MIVSS HITACHI S
1 708 mg/l, SVI 120~ 160 mg/L, . 4700 ; COD TP BODs SS MLSS MLVSS
[ 14]
13 14
; NO; -N
NO;3 -N DX600 ; , ) 2
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Table2 Operaton programs of SBR (m i) ( 2)
1 2 3 4 5 5 30min
40 60 60 60 60 120
90 120 240 480 600 960 72d
— 60 60 60 60 120 COD R COD
— 120 60 60 60 120 47. 2mg/l, 64. 2
10~30 30 30 30 30 0
2 1 12 12 R 2 L. 3, 3.9 mg/L
172 402 462 702 82 1362 2 12 BEFREK K
2 79 d
3 20 d :
D0 SV 2 MLSS
MLSS MLVSS COD NO; -N NO; N TN Tp 2 300mg/L SVI 58 7TmL/g cob
H , , 60. Y% 83. Mo
, 2 13 BT BHARACRE
21 3 : 20 d
211 BEFREANE ; CoD 347~
, 4 500 S533mg/L, 134 mg/L
mg/L , >
R COD
, COD 0.46 kg COD/(kgM LSS+ d)
1 30mhn 10 mn M LSS ( 2),
0. 18 kg COD /( kg MLSS* d), : . SVI 56.8
, CoD 88. 2
80. %
MLSS ) 1750mg/l,
6000 H 80
E 70
5000F § i 5
% ; 3 ¥ - 160
4000 : ! RN,
—~ Y Il i 95 50
= i : 71" =
£ 3000} il la0 B
s =
s v . 30 7
2000 1 ' —— MLSS —o— SVI(30 min)
o *hie ' U
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Fig 2 Changes of MLSS and SVI during experm ents
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Table3 Experinental process and efficiency in reactor param eters optinization period
DO COD TN TP
(d) (mg/L) (%) (%) (%) (% ) (%)
172~ 178 2~3 50 3 91. 2 40. 7 39 1 9%. 3
179~ 185 3~4 50 3 88. 7 30.3 38 0 %B. 6
186~ 192 4~6 50 3 89. 0 41. 3 38 3 A 0
193~ 199 2~3 60 3 91. 0 45. 4 44 7 97. 9
200~ 206 2~3 70 3 86. 9 51 4 46 2 R. 0
231~ 250 2~3 70 4 89. 6 67. 2 59 9 R. 0
251~ 270 2~3 70 5 92.7 69. 2 6l 1 9. 4
271~ 290 2~3 70 6 92. 6 85. 7 84 3 97. 8
172~ 192 d DO 4 271~ 290d
2~ 3 Table4 Average efflnent quality of 271~ 290 day
mg/l, 3~ 4mg/LL. 4~ 6mg/L DO 2~ cob N TP BOD; S8
3mg/L , DO 3. 4mg/L (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
4128 487 501 4.8 2173 542 73
4~ 6mg/L
229 34 4.5 <01 93 8 2 70
) ) . 3
s , DO 2~ 3mg/L
3 702 822 1362 min
’ I
193~ 206 d -1 » I
, IV .V , VI
60%  T0%
3 ) , COD
) [ 15]
231~ 290 d 462m in , PHB(  B-
1362min 3 , )
, , . PHB
271~ 290 d 4 s
4 D) ) FI—IB
« [ 16]

(GB 18918-2002) A , ,
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Morphology and observation by SEM of aerobic granular sludge
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Particle size distribution of granule
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