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Effect of upflow liquid velocity on size and activity of granular sludge
in Expended Granular Sludge Bed(EGSB) reactor
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Abstract

The effect of upflow velocity on size distribution and activity of granular sludge was studied
in labolatory-scale Expended Granular Sludge Bed(EGSB) reactor fed with non-fat dry milk and
sucrose as sole carbon and energe source. High upflow velocity advenced size and activity of
granular sludge. But high upflow velocity decreased organic removal rate because of enlarge
wash out of granular sludge by distruction and floatation of granular sludge. Therefore, the
reactor operation of an apt upflow velocity was needed and an apt upflow velocity in this
experimental was estimated to 1-10m/hr.
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Fig 1. Schematic diagram of experimental units
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Table 1 Composition of the synthetic wastewater
_constituents  content  remarks
Sucrose(CsHzOn)  15g  Carbon source
Nonfat dry milk 15¢ Carbon source
NaHCOz 44 g Buffer alkalinity
Tap water ~_ tol Litter
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Table 2. Composition of the norfat dry milk used
in this experiment

_ Constituents ______Weight_percentage (%)
Milk protein 35.0
Fat 10
Carbohydrates 525
Ash and other 85
Moisture 30
Calaries 398 cal/100g
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Fig 2. Size distribution granular sludge used in
this experiment
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Fig 3 Size distribution of granular sludge according to HRT and reactor height

(A : 24 hrs, Mcm, B : 12 hrs, Wem, C -

6 hrs, 70cm, D : 3 hrs, 70cm, E : 24hrs, 30cm, F:

12hrs, 30cm, G © 6hrs, 30am, £ © 3hrs, 30cm)

NN O

gzzzza

Over 2.0 mmm 0.84-2.0 om 0.59-0.84 mm (. 42-0.59 mm below 0.42 mm

o o]2HsA 1/0E AXE £C Aol AFHAU
o 2 A3 94 e zo F® gaEHAY §
A37] BEE Fig 29 2tk

age] EAE upeh gol 20mm olde Ak

DS AT E R 127 25(1997)

AA9 05%E A0, 042mmelste) dAe AR
41%, 7V #& ueg ARNEe YA 084-20mm
o glAtz Mol o 0%E AAste] vluy 2 A
HEARS dehbE gAER rAH Ut



NE $HN 4Be4el YAFANY ] 3 By UAE 98

3
@
N
(%]
Q
o
©
3
v
S 30 ~M—HRT 24hr
5 20F —~®—HRT 12hr
0] s —A—HRT 6hr
10 —w—HRT 3nr
0 R »s " L
0] 10 20 30

Upfiow velocity (m/hr)

Fig 4 The size of granular sludge according to
variation of HRT in each upflow velocity
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Reactor Uv. pH
NO. {m/hr) (mg/l as CaCQs)  (mg/l as HAc)

R-1 1 6.80-7.20 2,104-2912 43.0-493.0 0.034-0.181
(6.95) (2515) (214.0)

R-2 10 6.80-7.16 2,280-2,945 35.0-355.0 0.016-0.141
(6.96) (2561) (150.5)

R-3 20 6.80-7.20 2,240~-3,010 35.0-693.0 0.016-0.238
6.94) (2,588) (236.3)

R-4 30 6.70-7.15 2,340-2.912 40.0-1,280 0.024-0.451
(6.90) (2,561) (521.4)

* VA'volatile acid as HAc ** TAtotal alkalinity as CaCOs () Average
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