PP ETENNA A8H A5%
Korean J. Biotechnol. Bioeng.
Vol. 8. No. 5. 431437(1993)

714 7ET 7oA AAAY Ee - B S4 9
Heh iy 4 Alolg] #A

228 494 AAL DY

i sah3as JEsTAagd

Relationship among Physical & Chemical Properties of Supports and
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ABSTRACT

Active carbon which has the smallest bulk and wet density was found as the best support media
among 4 different kinds of materials(celite, natural zeolite, Pusuk stone, active carbon) to make a
proper fluidized-bed with small energy consumption. lts minimum and optimum fluidization velocity
were found as 0.03 cm/sec and 0.25 cm/sec, respectively.

As organic loading rate for methane fermentation was increased, COD., removal efficiencies of all
the media were decreased. But, CODc, removal efficiencies of active carbon was maintained more than
90% in this experimental range of the organic loading rate.

Larger amount of microorganism was adsorbed on the active carbon which has very high specific
surface area. At the organic loading rate of 16g COD,./ ¢ . day, its adsorbed cell mass was 157mg/g.

Comparing natural zeolite with roast celite, adsorbed cell mass did not increase in proportion to spe-
cific surface area of the media. Even though roast celite has the same specific surface area as the
Pusuk stone, its organic removal ability was superior to that of the Pusuk stone, which explains that
the relatively great surface roughness and the positive surface charge are important for cell adsorption.
It was concluded that the support media for anaerobic fluidized reactor should have small wet density
and small fuidization velocity, if possible, in order to increase cell adsorption by reducing the fluid shear
stress.
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Table 1. Composition of synthetic wastewater.

Glucose 35g
K:HPO: 38
KHPO, 2g
(NHCOs + HO sg
Na,COs 3g
FeCl; - 6H:0 1g
Distilled water 1L
pH 70

* CODX,:48,000mg/ ¢
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1. AFBR 2. Gasiquid separator
3. Gas collection system 4. Water jacket
5. Feed tank 6. Manometer

7. Sampling ab 8. Roameter

9. Mini pump 10. Millistatic pump

Fig. 1. Schematic diagram of an anaerobic fluidized—
bed reactor system.
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Fig. 2. Scanning electron micrographs of the surface of four media tested before microbial adhesion(Bar
represents 10um).
A:Active Carbon B:Natural Zeolite C:Pusuk Stone D:Roast Celite

Table 2. Physical properties for each medium.
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size | density | density area | size
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Fig 3. Characteristics of fluidized-bed for each
medium( I). linear velocity vs. expanded
volume.
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Fig. 4. Characteristics of fluidized—bed for each
medium(1l). linear velocity vs. pressure
drop.
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Table 3. Characteristics of fluidizbed for each

medium(cm/sec).
Medium Minimum fluidization | Optimum fluidization
velocity( Vi) velocity(Vi
Active Carbon 0.03 0.25
Natural Zeolite 0.12 0.50
Pusuk Stone 0.15 092
Roast Celite 0.07 0.35
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Fig. 6. Effect of organic loading rate on COD re-
moval efficiency.
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Fig. 7. Scanning electron micrographs of the sur-
face of Active Carbon used in the anaero-
bic fluidized-bed reactor.

(Bar represents 10um)
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B: After fermentation
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