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Character istic research of anaerobic granules

Dong Chunjuan”?  Lu B ingnan’
(1. Deparment of Environmental Engineering, Tanyuan University, Tanyuan 030009;
2. School of M unicipal and Enviormental Engineering, Harbin Institute of Technology, Harbin 150090)

Abstract The characteristics of the settled velocity, size, activity and morphology at the conditions of low
strength (100 500 mg/L) , low tamperature(8 15 ), oxygen-limited (with the oxidation-reduction potential
of 380 400mV) for the granules in the EGRB reactor seeded with municipal digestion sludge were investigated
in thispgper The reaults showved that the settled velocity of the granuleswas higher atmedium temperature than
that at lov tenperature or under the micro-aerobic conditions, but not lowver than the velocity of 15m/h, thus the
dudge was not washed out fram the reactor The weight percent of the large granuleswas increased gradually at
lov temperature The size of the granuleswasmore unifomity under the oxygen-limited conditions The metha-
nogenic activity of the granules decreased distinctly at 15 lov temperature and the decreased percentage was
55.5%. But supplement of limited oxygen was not hamful © the methanogens and on the contrary stimulated the
methanogenic activity of the granules, the increased percentagewas10%. In stable operation atmedium temper-
ature, the granuleswere regular and dense A nd more methanosarcinawere existed in the granules At low tem-
perature, Themicrobes distributed loosenly in district on the surface and in the interior of the granular sludge At
lov temperature and mediun, high concentration, itwas gopeared not the methanosarcina but the predominance
of the mathanothrix In the oxygen-limited EG® reactor the granules had more microbe gecies The microbes
digtributed in district on the surface and in the interior of the granular sludge, therewas no distinct predominance
of methanosarcina at medium and high concentration
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Fig 1 Schene of the experimental EGB reactor
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: 500 mg/L :3L/h
:12L /h :2.5m/h
2.88 kgCOD /m’- d 1
7d
0.9L/h, 0, QoD 700
mg/L , QoD 1.5 kg COD /m’
- d QoD 60%
QoD ,
( 0 3L/h) QoD
4.27 kg QOD /m* - d, QoD
80%
36 d , 0.9L/h 1.2L/h,
(1800 mg/L )
( 0.5 186), 10d QoD
7.12 kg COD /m’ - d, COD
91. 06%
22
EGSB 25 d
,35d
: 46 d
28.87 96.75 m/h, 0.25
1. 25 mm, 30.01 g MLSS/L, MLV SS/
MLSS 0.51, 0. 478 (g CODCH, /g
VSS d) EGSB
221
2
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,1.25 2.0
mm 84.73,74.73, 66. 97,
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h

15.29 19

m/h

DGE(m/h)

O v A P
B R I

0.25 0.45mm
23.69 30.64 m/h,

.18 m/h, 20.07 20.83
[13]
15m/h ,

125 08-10 063 0.25~0.45
B2 (mm)
B IR e B A 0] B KRG

B GRS SR g QsuEiTem

fIGIERACH BRI D AIGE P W O EE T
2 EGB
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Table1l Size distributions of granules n the EGSB reactor under var ied performance conditions
( , %)
(mm)
125 20 09 125 a8 09 063 08 045 063 Q25 045
17. 6 79 23 4 19 6 26 6 49
253 92 18 2 13 2 17. 6 10 4
24, 87 10 23 17. 08 13 54 22 88 11 40
40. 63 11 24 16 17 13 02 13 62 5 32
29 01 9 94 18 75 12 98 20 19 9 13
42 14 15 13 13 65 12 91 11 27 4. 90
35 30 17. 90 20 2 117 94 55
29 72 9 93 17. 54 15 75 17. 21 9 86
27.77 9 81 16 28 12 73 19 42 13 99
EGEB 2 EGSB
1.2 2.05 mm Table2 Sludge concentration at var ied

1.0 1.25mm 0.8 1.0mm 0.63 0.8 mm 0.45
0.63mm 0.25 0.45 mm
35.30% 17.95% 20.20%

11.70% 9.45%  5.50%:
27.77% 9.81% 16.28% 12.73% 19.42%
13. 99%
223
(1)MLV SSML SS
EGB
2
EGSB MLV SS/
ML SS , EGB
MLV SSML SS ,
, 42 gL ,
MLV SSML SS 0.64, EGB
(2)

EGS

operation stage for EGSB reactor

MLSS(g/L) MLVSS(g/L) MLVSSMLSS

35 23 22 90 0 65
38 08 23 99 0 63
39 36 23 91 0 61
41 47 26. 65 0 64
4275 27.08 0 63
42 62 27. 21 0 64
41 67 28 48 0 68
41 42 28 67 0 69
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Fig 3 M ethanogenic activity of granules in the

EGSB reactor under varied perfomance conditions
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Fig 4 Scanning electron photomicrogrgphs of granular sludge after the primary startup
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Fig 5 Scanning electron photomicrogrgphs of granular sludge at stable stage
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Fig 6 Scanning electron photomicrogrgphs of granular sludge at lov temperature
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Fig 7 Scanning electron photomicrogrgphs of granular sludge in the microaerobic EGB reactor
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