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Characteristics of Municipal Sewage Sludge Affecting
the Biodegradation of a Plastic Material
Under Aerobic Condition
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Environmental Research Center, Korea Institute of Science and Technology. Seoul Korea
'Department of Chemical Engineering, DongKuk University, Seoul Korea

Abstract — The characteristics of activated sludge affecting the biodegradation of plastic materials
under aerobic condition were studied using cellophane film as a model system. The activated
sludges of site 3, which treat a mixture of domestic sewage and supernatant of septic tank, obtained
from December 1993 to April 1994 showed similar biodegradation activities. Biodegradations for
28 days reached around 80%. Viable cell number of inoculums maintained at a level of 10°~10° /mi.
In this range, viable cell number showed no relationship with biodegradation activities. The activa-
ted sludges of site 2, which treat a mixture of domestic sewage and anaerobic digest of nightsoil,
obtained four times from April 1993 to April 1994 showed very different biodegradation activities
ranged from 20% to 80% for 28 days. Inoculum size affects biodegradation significantly. One percent
inoculum showed the best biodegradation among the inoculum sizes of 0.1, 1.0 and 10%. Ten
percent inoculum revealed inhibitory effects on the biodegradation activity which can be greatly
reduced by centrifugation and filtration. Filtration was better than centrifugation in reducing inhibi-

tory effects.
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Fig. 1. Aerobic testing schematic.
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Fig. 2. Schematic of carbon dioxide scrubber.
N: 10 N NaOH, B: blank, D: 0.025 N Ba(OH);
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Table 1. Medium compositions for aerobic test

e ———————.
Py

stock salution' composition(per liter}

Magnesium sulfate 1 m/
Calcium chlornide 1 m/
Phosphate buffer 2 mi
Ferric chlonde 4 mi
Ammonium sulfate 1 mi
Distilled water 991 m/

'For explanation of stock solution, see text.
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Fig. 3. Biodegradation of cellophane film by activated
sludge of different months(sludge source: site 3A of
Joongrang sewage treatment plant, Seoul).
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Table 2. Biodegradation of cellophane film by activated
sludge of different date and the viable cell number of
inoculums used(sludge source: JoongRang Municipal
Sewage Treatment Plant, site: 3A)

Sampling Viable cell Biodegradation!
date number{10¢ /m{) (%)
93, 12. 7 6.0 77.0
G4. 1. 11 20 78.5
94, 2. 15 27 88.8
04, 3. 28 73 75.1
94, 4. 26 22 63.0
‘Number represents total biodegradation for 28
days.
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Fig. 4. Biodegradation of cellophane film by activated
sludge of different months(sludge source: site 2 of Joo-
ngrang sewage treatment plant, Seoul).
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Fig. 5. Biodegradation of cellophane film by activated
sludge of different sources(sampling date: April, 1994).
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Table 3. Effects of inoculum size on the biodegradation of cellophane film(sludge sampling site: 3A, test period:
28 days)

e
V]

_ Biodegradation (%) , ‘
Sampling date I | . Test period Viable cell number of
noculum size . ;
0.1% 1.0% 10.0% (days) inoculum (107 /m/)
93. 12. 7 — 77.0 37.3 28 0.9
94. 1. 11 - 78.5 83.2 29 2.0
g4. 2. 15 59.6 89.0 — 20 2.6
94, 3. 28 — 75.1 474 28 7.3
94. 4. 26 59.0 64.0 385 28 2.2

'Number represents total biodegradation for 28 days.

Table 4. Effects of inoculum pretreatment on the biodegradation of cellophane film(sludge sampling site: 3A)

Sampling Biodegradation (%) Viable cell number
: 7
date R1% Cl1% R10% Cl0% | RF1% CF1% RF10% CF10% | ©f mnoculum (10°/m/)
94. 3. 28 75.1 86.0 474 59.2 86.4 93.4 58.5 65.3 73
94. 4. 26 67.0 53.9 40.2 419 61.7 90,7 47.2 63.7 2.2

R: raw inoculum, C: centrifuged, F: filtrated, 1, 10%: inoculum size.
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