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Variation of Activation of Inactivated Granular
Microorganisms in the UASB Process
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The recovery posibility of granular sludge inactivated due to high organic loading at

stawrt-up stage of UASB reactors was examined at various storage periods while kept at

a constant temperature of 35C. It was noticed that the inactivated sludge kept without

feeding recovered microbial activity much faster than that kept with continuous feeding.

The activity of the sludge gradually recovered to the point where the organic removal
rate of 0.15g of 0.15¢ COD/g VSS-day at the inactivated stage had changed to 0.36g COD/g VSS-day
after 60 days of storage without feeding, which was similar to the active granular
sludge activity of 0.38¢ COD/g VSS-day. There was no significant different in the
characteristics of activity recovery between granular sludge and smashed sludge.
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1. SADjM= Table 1. Specification of reactors used for cultivating

¥ A7 Yoz AgE BEY YNTINE granular sludge
2 4% 8 AR FAHFE J1d2 w10 Reactor ~ Reactor  Reactor  Effective
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Table 2. Operation mode of each reactor used for cultivating granular sludge

Operating Upflow Influent HRT Organic Effluent
time Stage  Reactor velocit; concentration loading rate recircula-
(days) (m/hrgl (mg/D (hr) (g COD/day) tion
R-1 0.15 3,000 10 34.56 without
0~30 I R-2 0.07 6,000 10 34.56 without
R-3 0.05 9,000 10 34.56 without
R-1 0.15 1,500 10 17.28 without
31~56 II R-2 0.07 3,000 10 17.28 without
R-3 0.05 4,500 10 17.28 without
R-1 0.15 1,500 10 17.28 without
57~83 il R-2 0.07 1,500 10 8.64 without
R-3 0.05 1,500 10 5.76 without
R-1 2.00 1,500 10 17.28 with
84~100 v R-2 0.07 1,500 10 8.64 without
R-3 2.00 1,500 10 5.76 with
0~30 R-4 2.00 9,000 10 34.56 with
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Fig. 1. COD removal efficiencies in four UASB reactors

used for cultivating granular sludge.
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Table 3. Test condition used in activity test
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Type of granle . Incubation time Substrate concentraton
(mg COD/D
Control sludge
Intact granular sludge 15 sucrose 1,000
Intact granular sludge 15 acid mixture* 1,000
Smashed sludge 15 sucrose 1,000
Smashed sludge 15 acid mixture* 1,000
Inactivated sludge
Intact granular sludge 15 sucrose 1,000
Intact granular sludge 15 acid mixture* 1,000
Smashed sludge 15 sucrose 1,000
Smashed sludge 15 acid mixture* 1,000

* Acid mixture(acetic acid: propionic acid: butyric acid=2:1:2)
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Table 4. The composition of buffer solution used in
this experiment

Constituents Concentration{(g/)
KH,PO, 0.3
K,HPO, 04

NH,CI 0.5
NaHCO; 10.0

Fig. 2. Procedure for serum bottle test.

1) pouring buffer solution and seed sludge with
N flushing

capping

substrate injection

gas measuring with manometer

2)
3)
4)
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Fig. 3. Cultivative gas produced according to storage
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Fig. 5. Cultivative gas produced accoding to storage
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