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Abstract — Net type polyvinylidene chloride (PVDC) media and cillium type polyethlene polypropy-
lene (PEPP) media were installed in the aereted submerged biofilm reactors. Synthetic phenol
wastewater for feed were made to contain 1,480 mg of phenol per liter of water. The organic
loading range of reactors were 0.439~0.456 kg COD/m?, 0.882~0.919 kg COD/m? and 1.199~1.339
kg COD/m®. Comparing PVDC to PEPP media, the bacterial number found in biofilm on PEPP
were slightly higher. With the low temperature (10T), the number of bacteria was some what
deceered. Number of bacterial strains identified from PVDC were 23 and those from PEPP were
42. Genera identified in the PVDC media were Flavobacterium (47.8%), Unidentified (17.6%), Pseu-
domonas (13.0%), Micrococcus (8.7%) and Beggratoa (8.7%). Genera identified in the PEPP media
reactor were Pseudomonas (35.7%), Alcaligenes (19.0%), Aeromonas (14.33%) and Micrococcus (11.9%),
In the steady state, a filamentous bacteria, type 1701 was identified in all of the reactors. Parame-
cium sp. and fungi were present in the PVDC media reactor. While, Difffugia sp, Paramecium
sp. and fungi were found in the PEPP media reactor. The low diversity of protozoa was ascribed

to high concentration of phenol.
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Fig. 1. The schematic diagram of the experimental re-
actor,
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Table 1. Property of the media used in

the experiment

Kor. | Appl. Microbiol. Biotechnol.

Media

broperty PYDC PEPP
Shape net type cillium type
Chemical structure (-CH,.CCl,-)n (-CH,-CH,-CH,;-CH-CH;-)n
Specific gravity 1.70 0.91
Water absorption low than 0.1% no
Heat resistance 140C 165C
Resistance to acid and alkah good good
Corroision resistance very good very good
Biodegradation of the media not-degradable not-degradable
Plasticity 1.4~2.2 g/den *_
Porosity of the media 95% *—
Contraction percentage of the media 2~4% *
Sunlight resistance good good

PVDC: polyvinylidene chloride, PEPP: ployethyvlene polupropylene, *— not tested

Table 2. Dimensions of the experimental reactor

. PVDC PEPP

conditions

R1 RY R2 RZ R3 RY R4 R4’ R5 R5’ R6 Ré’
Reactor 8.97 8.32 8.90 8.20 8.80 8.20 8.80 830 880 823 883 823
vol, ()
Matrix 85 89 80 91 91 08 80 80 80 8.5 805 805
weight (g)
Matrix 50 52.36 47.06 5353 53,53 57.63 87.9 879 879 8846 8846 8846
vol. (cm®)
Stuffing 0.56 0.63 .53 (.65 0.61 0.75 1.0 1.06 1.0 1.07 1.0 1.07
rate (%) |
*Tatal surface 0488 0475 0496 (0518 0484 0474 5504 6505 6395 6615 6395 6505
area (m?)
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Table 3. Operational conditions of the experimental reactor

operational condition

media reactor flow organic loding HRT
No (mi/d) (kg COD/m’.d) (kg BOD/m3.d) (day)
R1 2030 0.439 (0.288 8.62
PVDC R2 4083 0.882 0.588 4.29
R3 6268 1.339 0.886 2.76
R4 2128 0.456 0.303 8.26
PEPP R5 4266 0.919 0.614 4.09
Ré6 5626 1.199 0.815 3.11

lid)7} °F 4,700 mg/l 1 AM-EA| &3 33
-V A Fsl] wHak=2e] PVDC vjdE &
37/0et A=At %2 PEPP wjde] &
37Nl 2+ 7S A ek
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Tahble 4. Number of bacteria attached to the biofilm in each reactor

reactor
Temp. (C) PVDC PEPP
R, R, R, R Rs
20 8.8 X 10° 4.2X10° 6.0 X 10° 16X 10° 1.5X10° 2.4 X101
10 2.1X10° 1.7 X 10° 1.5 X 1( 23X 107 1.6 X 10° 0.8 < 10°
*10C9} 20Tl & Apol7) = 71E g A o) F3F Hogx)A) oty dfF-olziy Azt=ic)

Table 5. Genera of bacteria isolated from the bilfilm samples

PVDC (R)

PEPP (R,)

Genus
No. of

strains (%)

No. of bacteria
(No./mi biofilm)

No. of
strains (%)

No. of bacteria
(No./m{ biofilm)

Gram positives

Bactllus spp. 0 (O 0 1 (24 3.7 X10°
Micrococcus spp. 2 (8.7 7.6 X10° 5 (11.9) 1.8 X 10°
Staphylococcus spp. 0 (O 0 1 (2.5) 3.7X10°
Gram negatives

Aeromonas spp. 1 (4.3 3.8X10° 6 (14.3) 2.2 X 10°
Alcaligenes spp. 1 (4.3) 3.8 X 10° 8 (19.0) 3.0 X 10°
Beggiatoa spp. 2 (8.7 7.6X10° 1 (C4 37X 1P
Flavobacterium spp. 10 (47.8) 3.8 X10° 1 (24) 3.7 X10°
Pseudomonas spp. 3 (13.0) 1.2X1¢° 15 (35.7) 3.5X10°
Unmdentified 4 (17.4) 1.5X10° 4 (9.6) 4.8 X10°

total 23 (100) 8.8 X 10° 42 (100) 1.6 X 107
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Table 6. Comparison of bacteria identified from the
biofiilm

Pike (12) This Study
Sphaerotilus Streptococcus faecelis  Bacillus
Zoogloea Escherichia coli Mucrococcus
Thiobactllus Paracolobactertum Staphylococcus
Achromobacte Nitrosomonas Aeromonas
Flavobacterium  Nitrobacter Alcaligenes
Pseudomonas Beggiatoa
Nocardia Flavobacterium
Chromobacterium Pseudomonas
Sarcina
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HbS-Z(RDN A 7HY Bel 28 W A5 Gram
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o] e}zro] }HAHR1), HEAHRY) & WHgZo| 3=
Ag4-2] £7F9 4%(abundance)e= Ale] )
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*P-%E* #ge] 7 = Eﬁ%}‘:ﬂﬁ]‘: pigerEabl
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Table 7. Filamentous bacteria, protoza and other large microorganisms found in the reactor biobilm

i

PVDC PEPP
Microorganisms R R, R; R, R Rs
20C . - 10C 20Cc 10c 20C 10t 20C 10C 20T 10T 20C 10T
Type 1701 5.8 6.2 2.5 2.5 9.2 9.1 8.3 8.1 1.3 1.2 8.3 8.1
)* {4) (2) (2) () () 4) (4) (2) (2) 4) (4)
Arcella 0 0 t 0 0 0 0 0 2.2 1.5 0 0
2) 2)
Difflugia 0 0 0 0 0 0 6.3 3.3 4,1 4.6 0 0
(4) (3) (3) (3)
Paramecium 0 0 3.2 3.1 0 0 0 0 0.9 1.2 0 0
(3) 3) (1) (2}
Fungi (UD** 6.2 5.7 0 0 38 44 0 0 0 0 7.6 6.2
4) (3) (4) (4) 4) 4)
Algae (UD 0 0 0 0 1 05 0 0 0 0 0 0

(1)

*Numbers in parentheses means the degree of abundance; 1: few; 2: some; 3: moderate: 4: common 5: abundant

**Unidentified
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