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| 8P :Sampling Port

: Temp. Controller |
: Recycling Pump
FP : Feeding Pump

E : Pump

| -Water jacket
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Reactor Volume [1] 1.80
Liquid Phase Volume* 1] 1.52
Linear Velocity {m+hrt] 94~1235
Expansion Ratio { % ] 20~30
HRT [ day ] 1.00
Temperature [T ] 35+1
Influent VEA [ mg-COD»11] 4000

Component [mg* 11}

HAc:HPr:n-HBu=2:1:1%*
Influent VFA : Yeast extract = 100:1

© NaHCO, 4250 K,HPO, 4250
H)HPO, 700 KCl 750
NH,CI $30 FeCl,»6H;0 420

MgCl, «6H,0 815
CoCl, »6H,0 18

Mg50, * TH,O 246
CaCl, «6H,0 147

* + Including volumes of the circulating part and biofilm.
** : Based on COD concentration.
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Operation time  Cumulative time  Liquid volume Sloughed SS  Sloughed VSS Sloughing ratio

Cumulative sloughing ratio

(min) (min) (m}) (mg) (mg)
1st sloughing 1 1 170 1387.2 329.8 5.8% 5.8%
2nd sloughing 2 3 172 4028.2 636.4 11.2% 17.0%
3rd sloughing 2 5 182 3771.0 706.2 12.5% 29.5%
4th sloughing 8 13 192 8908.8 12710 22.4% 51.9%
5th sloughing 22 35 203 9930.8 1494.1 26.3% 78.2%
6th sloughing 55 . 90 210 6636.0 877.8 15.5% 93.7%
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In this sloughing operation, the G-Value is 960()sec'1(2200r.p.m.).
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Sample No. - Active biomass (Xa) Vss Xa/VSS  Sloughing ratio
mg-coD-1'!l  [mg-cOD-IY] - 1 %]

HAc-1st p27] 1452 0.153 58
HAc-2nd 100 2879 0.035 12
HAc-3rd 59 3184 0.019 125
HAc-4th 58 7576 0.008 24
HAc-Sth a4 9211 0.005 263
HAc-6th 48 4734 0010 155
HAc-remained 19 6411 0.003 63
HAc-attached 1024 35360 0.029 100.0
HPr-1st 117 1427 0.082 58
HPr-2nd % 3977 0.023 12
HPr-3rd 67 3477 0.019 125
HPr-4th 63 9300 0.007 2.4
HPr-5th 49 11395 0.004 263
HPr-6th 27 4319 0.006 155
HPr-remained 8 8278 0.001 63
HPr-attached 755 35360 0.021 100.0
n-HBu-1st 63 1232 0.051 58
n-HBu-2nd 40 3623 0.011 112
n-HBu-3rd 31 2611 0012 125
n-HBu-4th 30 9528 0.003 24
n-HBu-5th 21 10004 0.002 263
n-HBu-6th 12 5295 0.002 155
n-HBu-remained 13 7186 0.002 63
n-HBu-attached 466 35360 0.013 100.0

VSS : Values are expressed in terms of COD using 1.22 of COD/VSS ratio.

Xa : Values are estimated based on the kinetic method.
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KINETIC STUDY AND MATHEMATICAL MODELING OF BIOFILM
IN A METHANOGENIC FLUIDIZED BED

Tsuyoshi IMAI and Tetsuya KUSUDA

The objectives of this study are to develop a layered biofilm model which expresses distributions of active biomass,
dormant biomass, and extracellular polymer in biofilm with attrition in a methanogenic fluidized bed reactor, to discuss
availability of the model in comparison with experimental results, to evaluate possibility of the existenice of “dormant”
biomass in the biofilm, and to estimate distributions of the active biomass, dormant biomass, and extraceliular polymer
in biofilm by the model. Comparing specific activities of sloughed and remaining biomasses with those of attached
biomass, the existence of “dormant” biomass in the biofilm was indicated. The model is available to express distributions

of specific activities of active and dormant biomasses in the biofilm with high accuracy.
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