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Abstract—The characteristics of anaerobic digested sludge affecting the biodegradation of plastic materials under
anaerobic condition were studied. The percent organic matter(total solid X volatile solid, VSS) of sludges obtained
from Joongrang Municipal Wastewater Treatment Plant in Seoul had varied from 0.52% to 0.86% during the period
of 7 months from May, 1994. The biodegradation activity of sludges for cellophane didn’t correspond to the VSS.
Sludges of July and September showed lower activities than others. But biodegradation activity for poly-f-hydroxybuty-
rate/hydroxyvalerate copolymer(PHB/HV, 92/8, W/W) corresponded well to VSS value. The biodegradation rate for
both cellophane and PHB/HV increased as the concentration of sludge inoculum increases along with the decrease

of lag period. The optimal total organic solids in the test medium was determined as 0.10-0.20%(W/V).
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Table 1. Composition of stock solutions and test medium(ASTM me-
dium) for anaerobic biodegradation test

Stock Compound Concentration Amount(mL)
solution /L added for 4 L
S-1 Resazurin 0.5 8
S-2 KH,PO; 69.0

K,HPO, 88.0

(NHy);HPO, 10.0

NH,CI 100.0 8
S-3 MgCl, 6H,0 60.0

FeCl,4H,0 20.0

KCI 10.0

CaCl; 10.0

Ki 1.0

MnCl:4H,0 04

COC126H20 04

NiCl,6H,0 0.05

CuCl, 0.05

ZnCl, 0.05

H3;BO; 0.05

Na;MoO,H,0 0.05

NHIO3 anO 0.05

© NaSeOs 0.01 40

S4 Na,S 9H,0 50.0 8
Bicarbonate NaHCO; 168 g
75 umo} it
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Table 2. Anaerobic sludge characteristics(MLSS, VSS) of different
sampling date

Sampling Fresh sludge Preincubated sludge VSS ratio’
month MLSS(%) VSS(%) MLSS(%) VSS(%) (%)
May - - 24 0.86 -
July - - 0.74 0.67

September - - 14 0.52 -
October 2.28 0.91 1.96 0.71 78
December 161 0.99 1.47 0.65 66

VSS ratio=(VSS of preincubated sludge/VSS of fresh sludge)x 100

wAE 714 $9) CO.9 CH, ) 2438 thermal conductivity de-
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24¢ RAstdch 7 ARHE A% 248 5% 2eh Column
material : Porapak Q 80/100 mesh, Column temperature : 50C, In-
jector temperature : 80C, Detector temperature : 90C, Carrier
gas : Helium(flow rate : 20 mL/min).
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Fig. 1. Effects of sludge sampling date on the biodegradation of cello-
phane. Sludges were collected in 1994.
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Fig. 2. Effects of sludge sampling date on the biodegradation of
PHB/HV copolymer. Sludges were collected in 1994,
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Fig. 3. Effects of inoculum size on the biodegradation of cellophane.

Sludge was collected in July, 1994.

100 T

.‘/;45—/—@/
80 + D] /

60

/
|
ol

o 5%
® 0%

v 20 %

vao |
o

n

Biodegradation (%)

30 %
40 %
50 7%

P VIS S S Y

0
0 10 20 30 40 S50 60 70 80 90 100110

Cultivation Time (days)

Fig. 4. Effects of inoculum size on the biodegradation of cellophane.
Sludge was collected in September, 1994.
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Fig. 5. Effects of inoculum size on the biodegradation of PHB/HV
copolymer. Sludge was collected in July, 1994.
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Fig. 6. Effects of inoculum size on the biodegradation of PHB/HV
copolymer. Sludge was collected in September, 1994.
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Fig. 7. Biodegradation of cellophane by fresh(A) and preincubated(B)
sludges. Sludge was collected in December, 1994.
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Frox A YEs G4E Borh

Ze)z]2 Mulofsha fresh £l 2ol v]s] V3S2] ghel oF 20-30%
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Fig. 8. Effect of sludge preincubation on the biodegradation of cello-
phane. Sludge inoculum size was adjusted to have same amount
of total organic solid in the test medium(sludge collection date :
October, 1994).
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