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ABSTRACT

A feasibility test for accelerating composting of sewage sludge irradiated with electron
beam (3kGy) was investigated. Dried wood chip and leaves were used as a bulking agent and
carbon source, respectively. The test variables included changes in temperature, organics and
nutrients, and bioactivities from experimental and control composters. Results indicates that the
temperature rose up to 60C within 1 day and maintained high temperature above 50C for more
than 5 days in the irradiated sludge cake composter. It resulted in the fast degradation of
organics during the initial 5 days, showing that approximately 70% of total amount of carbon
degraded within 20 days was destroyed. It is likely that the composting of electron beam

irradiated sludge cake is able to reduce it’ s maturing period significantly.
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[Table 1] Chemical Properities of Raw Materials Used for Composting

ltems Water Content =@ TKN . Ash

Material pH (%) (%) (%) C/N Ratio %)
Sewage Sludge 7.2+0.2 78.5+L2 24,212 2.110.5. 11.5+3 11.5
Saw Dust - 6.81L0.5 51.6L5 0.18+0.3 287110 0.4

Leaf 5.7%0.2 8.0t1 47.9+5 0.68+0.3 70+4 6.5

Wood Chip 5.8£0.3 34.411 36.214 0.31+£0.1 121110 0.4
Mixture @ 7.5x0.5 73.4+3 33.812 1.3+£0.5 2612 4.5

“Mixed with sewage sludge, Leaf and Wood Chip

[Table 2] Mixing Ratio and Water Content of Raw Materials

Materials Water Content(%) Mixed Volume(L)
Sewage Sludge 78.5 27
Dried Leaves 1.0 15
Wood Chip 34.5 8
Mixture 63.2 50
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(Mo irradiation) (3kGy irradiation)
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[Fig. 1] Schematic diagram of experimental composting reactor system.
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[Fig. 2] Temporal variation of temperature during
the composting of unirradiated(control) and
irradiated(3kGy) sewage sludge.
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[Fig. 3] Temporal variation of pH during the
composting of unirradiated(control) and
irradiated(3kGy) sewage sludge.
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[Fig. 4] Temporal variation of water content during

the composting of unirradiated (control) and
irradiated(3kGy) sewage sludge.
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[Fig. 5] Temporal variation of T-C content during
the composting of unirradiated(control) and
irradiated(3kGy) sewage sludge.
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[Table 3] The Quality of Final Compost from Irradiated Sewage Sludge

25.0

. Compost from Compost from
Iltem Re—gulation : ) ; ;
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Organic
»25 16.2 19.5
content(%)
C/N ratio <50 5 6.5
Pb(mg/kg) <150 48.2 46.2
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Culmg/kg) <500 16.7 18.7
Cr(ma/kg) <300 5.9 5.4
As(mg/kg) <50 16.7 15.8
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N B3 129 duets Syt Huly 342 2
= D M) 559 Ao}, $EEAAE U5 e 81
BEE

200

C/N Ratio

15.0

10.0

50

0.0

10

15

Operation days

20

[Fig. 7] Temporal variation of C/N ratio during the
composting of sewage sludge mixed with leaf.
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[Fig. 8] Temporal variation of INT-Activity during the
composting of unirradiated and irradiated(3kGy)
sewage sludge.
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