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Abstract

This study was performed to estimate the characteristics of the organic wastewater treat-
ment and bed porosity with the circulation velocity in the anaerobic fluidized bed biofilm re-
actor. The results were as follows;

1. With increasing circulation velocity the fluidized bed expanded smooth, and with in-
creasing initial particle volume the fluidized bed was increased.

2. With increasing circulation velocity the gas production was increased, but at 1.5cm/sec
of circulation velocity AFBBR showed the highest value of methane production rate per re-

moved COD. Therefore, for the purpose of economical operation in AFBBR, 1.5cm/sec of
circulation velocity was optimum.

3. The microorganisms were colonized in the crevice of the media.

4. On fluidization, COD, VA, SS profiles with the reactor height were not showed.
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In conclusion, AFBBR suit the organic wastewater treatment’s purpose, and at 1.5cmy/sec

of circulation velocity the system is economical in an energy point of view.
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Table 1. Studies of anaerobic fluidized bed treatment on the laboratory scale.
Reactor Carrier Operating Condition
Substrate type Vea/ Vi Vsup COD con
D(m) | H(m)| Vi(I) Type ) d(mm) T(C)} pH | (h)
(%) (mvh) (&/0)| (%)
VFA 0.045] 08 | 1.81 |20-30|zeolite| 0.32 |9.5-12| 35 7.2 |6-48 1 —
phenol 0032 075 | 06 12 | GAC |20x40] 45 35 7.0 | 432 |24-3.3|71-91
molasses 0075{ 05 | 165 | 100 | sand |0.3-05] — 35 70 | 2-6 3.7-11.2| 70-86
herring brine 031 | 4.76 | 359 — | sand ]0.2-0.3} 2-20 | 35 6.9 — 110-174) 80-86
glucose 0.1 1.2 6.1 20 | GAC| 027 - 35 70 19-29 20 | 985
heat treat. liquor | 0.15 1.8 50 - sand — - 35 |45-6.0; — 6.6 |57-73
coal gasfi. waste [ 0.114 | 1.35 | 13.8 | 25 | GAC|16x20f — 35 — — 247 | 94
glucose 0.045] 09 | 3.15 - sand | 0.6 — 37 7.0 - 11 -
corn starch 003 | 17 1.2 25 | GAC/| 07 — 35 |3.7-46] 2-8 | 2-6 75
metal cutting fluid | 0.076 | 08 | 363 | 30 | GAC [12x20| — 36 — 036 | 3.3 60
molasses & phenol | 0.033 | 0.33 | 0.43 [150-200] sand | 0.3 20 37 165-7.0{3-108(0.02-3 —
meat extract 0.05 2.0 4.0 20 sand | 0.22 [4.6-7.6]{20-25| 6.25 | 20.64 | 1.25 | 89.6
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1. Feed tank

2. Stirrer

3. Peristaltic pump
4. Water pump

5. Flow meter

8. Circulation pump
7. Influent

8. Sample port

9. Reactor

10. Water bath

11. Heater

12. Controller
13. Temp. sensor
14. Effluent
15. Biogas
16. Gas collector
17. Counter weight

Fig. 1. Schematic diagram of the AFBBR.
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Table 2. Conditions of the hydrodynamic in the

AFBBR.
Initial | Theoretical
.| volume . . Flow rate
Media () height height (an/sec)
cm/sec
h{em) ho(cm )
Sand | 1,000 29 20.0 0.35-3.71
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2,000 45 29.1 0.35-2.62
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Table 3. Operating conditions in the AFBBR.

Parameter Data
pH 7.2-75
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Fig. 2. Bed expansion with initial particle volu-me
in an liquid- solid fluidized bed.
(®): 1000cm?, (v ): 1500cm®, (¥ ): 2000cm®
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Fig. 3. Bed porosity vs. K, with initial particle vol-
ume in an liquid- solid fluidized bed.
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Fig. 4. Gas production with increasing circulation
velocity in the AFBBR.
(0):0.0cm, sec, ([J): 1.0em sec,
(<) : 1.5em, sec, (V) : 2.0cm, sec
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Fig. 6. COD removai efficiency with increasing cir-
culation velocity in the AFBBR.
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Fig. 7. Effluent VA with increasing circulation ve-
locity in the AFBBR.
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Fig. 8. COD profiles with increasing circulation ve-
locity in the fluidized bed reactor height.
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locity in the fluidized bed reactor height.
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height.
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