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Treatment of Chemical Wastewater by Aerobic Granular Sludge
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Abstract; The domestication method of gradually increasing the proportion of real wastewater in
the influent was used to investigate the degradation of chemical wastewater by aerobic granular sludge
(AGS) in SBR and the stability maintenance. Simulated wastewater was firstly filled into the reactor,
and then, the proportion ( calculated by COD contribution value) of real wastewater was gradually in-
creased. The proportion of real wastewater reached 100% on the 35th day, and the adaptable AGS was
domesticated on the 44th day. Although the stability of the AGS was struck during the domestication peri-
od, which led to fluctuation of MLSS, EPS, particle size distribution and so on, but the dynamic equilib-
rium between aerobic granulation and disintegration was not disturbed, and the granular structure was al-

ways maintained. SVI and SV30/5SV5 of AGS on the 44th day were 34.71 mL/g and 0.95, MLSS and
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MLVSS were 7 234 mg/L. and 0. 47, average particle size and granulation rate were 2. 81 mm and 96.
5% , EPS and PN/PS were 30. 66 mg/gMLVSS and 1. 82, and water content was 96% , respectively.

Performance of the reactor in the removal of the pollutants also fluctuated during the domestication period ,

and pollutants in the effluent would increase suddenly especially when the composition of the influent
changed. However, the removal rates of COD, TIN, and TP finally reached more than 90% as the AGS

gradually adapted to the real wastewater. The results indicated that the unique structure of AGS was capa-

ble for the treatment of chemical wastewater.
Key words: aerobic granular sludge;
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Fig. 1  Schematic diagram of the experimental device
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Tab.1 Composition of simulated wastewater
WERITRAI WE | BETRAS | RE

pH i 7.1~7.3/H;BO,/(g-L")|0.05
5% (S - omy | 112 | COCh FOILOZ G s

(g-L7)
CuClL/(g-L™")

CH,COONa/(mg - L™")| 1465 0.03
NH,Cl/(mg -+ L™") |254.89 |MnSO,/(g-L"")|0.05
KH,PO,/(mg - L™') | 43.87 | AlCL,/(g-L"") |0.05
CaCl,/(mg - L") 150 | ZnCL/(g- L") [ 0.05
FeSO, - 7TH,0/

30 NiClL,/(g+ L") 0.05

(mg-L7")

MgSO0, - 7TH,0/ Na, Mo, 0,, -

B T T 33.75 2P 0,05
(mg- L") 2H,0/(g - 1.71)

. FhXRA COD NH, — N TP 43524 1 000 .66. 7
K 10 mg/L; #5515 /K B I i oo iR in i o 1
mlL/L,

x2 BHEREKKE

Tab.2  Composition of the influent during domestication

BT REY | PR/ | COD/ AR/ TP/
d %  |(mg-L™")|(mg-L")[(mg-L™")
1~5 0 1 000 66.70 10
6~10 10 996 64.83 9.96
11~16 20 992 62.96 9.92
17 ~22 40 984 43.20 9.84
23 ~28 60 976 44.80 9.76
29 ~34 80 968 46. 40 9.68
35 ~44 100 960 48.00 9.60
H: BN BRAFR TR 431 4.00.3.98.3.97 3. 94
3.90.3.87.3.84 kgCOD/(m’ - d),
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Fig.2 Morphological changes of aerobic granular sludge
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Fig.3  Microstructure of AGS on the 44th day
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Fig. 6  Profile of particle size distribution during operation
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Fig.8 Profile of EPS and PN/PS during operation
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Fig.9  Profile of effluent COD and its removal rate during

operation
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Fig. 10 Profile of effluent TP concentration and its removal
rate during operation
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