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Removal of Methane Using a Three Phase Fluidized Bed Bioreactor
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To remove the low concentration of

the operation were pH7.0, 30C and 150cm,
and flow rate of 2-4L/min,
were the range of 54-71%,
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methane biologically,
immobilized with Methylosinus trichosporium 0OB3b was used. Optimum pH,
respectively. For the inlet methane concentration of 100-400ppm
the removal efficiencies of the bioreactor using the activated carbon as a carrier
whereas those using the biosand were the range of 45-56%.

1998. 3. 5)

three phase fluidized bed bioreactor
temperature and bed height for

a

it was found that

activated carbon was more efficient than the biosand for the removal of methane. When aeration tank was
equipped with the bioreactor, the removal efficiency increased to 6-13% and maximum removal rate obtained

in the experiment was 1184mg - CHa/min.
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Table 1. Composition of modified Higgins nitrate minimal

salt medium.

Components mg/L
NaNos 850
K2S04 170
MgSO; + TH20 37
CaCl - 2H20 7
KH>PO4 530
Na;HPO4 360
ZnS0q - TH0 0.574
MnSQ, - TH-0 0.446
H3;BO; 0.124
NaMoO; - 2H,0 0.096
CoCl; - 6H20O 0.096
KI 0.166
CuSO0; « 5H:0 05
FeSO; - TH.0O 448

Table 2. Physical properties of activated carbon and biosand.

Activated carbon Biosand
Composition(%) C:914 Ash: 20|50 15 HO: &
Mean Diameter(mm) 46 20
Density(g/cm’) 137 127
Specific surface area(m¥g) 936 339
Total pore area(m%g) ¥6 589
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1. Fluidzed bed bioreactor 7. Gas analyzer
2. Gas mixing chamber 8. Flowmeter

3. Water bath 9. 3-way valve
4. Air compressor 10. Aeration tank
5. Circulation pump 11. Aerator

6. CHs bomb

Figure 1. Schematic diagram of three phase fluidized bed
bioreactor.
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Figure 2. Removal efficiencies of CHy for two phase fludized
bed reactor( 0 ), three phase fluidized bed reactor with bio-
and three phase fluidized bed
bioreactor immobilized on biosand( 4 ), activated carbon(e)

sand( &), activated carbon(o),
without aeration. Inlet CHj concentration, gas flow rate,
solution temperature and pH is 200ppm, 4L/min, 30T and
pH7.0, respectively.
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Figure 3. Removal efficiencies of CH, using activated carbon
as a cell carrier for pH changes without aeration at inlet
CH, concentration of 200ppm, gas flow rate of 4L/min, and
30C.
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Figure 4. Removal efficiencies of CH; using activated carbon
as a cell carrier for temperature changes without aeration

at inlet CHy concentration of 200 ppm, gas flow rate of 4L/
min, and pH7.0.
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Figure 5. Removal efficiencies of CH; for bed height changes
without aeration at inlet CH; concentration of 400ppm, gas
flow rate of 2L/min, 30C, and pH7.0.
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Table 3. Mean removal efficiencies and mean removal rates of three phase fluidized bed bioreactor without aeration using biosand

as a carrier.
CH, Gas flow rate Time Mean removal Mean removal rate
Concentration{ppm) (L/min) (hours) efficiency (%) (mg CH4/min)
100 2 3 56 112
200 2 2 45 180
400 2 2 48 384
100 4 2 48 192
200 4 3 51 408
400 4 3 53 848

Table 4. Mean removal efficiencies and mean removal rates of three phase fluidized bed bioreactor without aeration using acti-
vated carbon as a carrier.

CH, Gas flow rate Time Mean removal Mean removal rate
Concentration(ppm) (L/min) (hours) efficiency (%) (mg CHymin)
100 2 5 54 108
200 2 5 69 216
400 2 5 56 448
100 3 5 71 213
200 3 5 60 360
400 3 3 62 744
100 4 3 60 240
200 4 5 58 464
400 4 3 67 1072

Table 5. Mean removal efficiencies and mean removal rates of three phase fluidized bed bioreactor with aeration.

Carrier CH4 Gas flovy rate Time Megp removal Mean removal_ rate
Concentration(ppm) (L/min) (hours) efficiency (%) (mg CHymin)

Biosand 100 2 3 62 124
” 200 2 3 58 232
" 400 2 3 54 432
Biosand 100 3 3 4 216
" 200 3 3 55 440
" 400 3 3 59 944
Activated Carbon 100 4 3 67 268
" 200 4 3 69 552
" 400 4 3 74 1184
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Figure 6 Removal rates of CH; without aeration at inlet
CH, concentration of 100-400ppm, gas flow rate of 4L/min,
30C, and pH7.0.
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