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Abstract :

To study the optimum conditions of composting with sewage sludge, the variations of

temperature and CO: generation amount during composting periods were investigated. The conditions

were that sewage sludge

differently treated with microorganism seeding or not, initial C/N

added to bulking agents such as

sawdust and rice hull were used and

ratio, air flow rate and initial

moisture contents. The results were summarized as follows .

Seeding of 5% microorganism was higher temperature than not seeding. And using rice hull as

bulking agents, and adjusting 21~22 of
65% of

initial C/N ratio, 200ml/ I
initial moisture contents were higher temperature than any other conditions.

- min., of air flow rate and 64~

Seeding of 5% microorganism was more CO: generation amount than not seeding. And using saw

dust was more CO: generation amount than using rice hull as bulking agents, In the case of initial

C/N ratio, adjusting 21~42 was also more CO: generation amount than adjusting 12~14,

Judging from the result,

sewage sludges were seeding of 5% microorganism and adjusting 21~22 of initial

it should be considered that the optimum conditions

of composting with
C/N ratio, 200m

/1 -min, of air flow rate and 64~65% of initial moisture contents.
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3. Dust removal

2. Needle valve

1. Air compressor
5. Moisture removal 6. Rota meter
9. CO:2 collecter

4. CO:2 removal
7. Composter 8. Thermometer

Fig. 1. Systemic diagram of composter.
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Table 1. Characteristics of the sludges, bulking agents and seeding materiais used in the experiment.

Ex.-cations
H is - - Av.-
D. Moisture T-C T-N C(N .0 K0 Ca0 MgO
{1:5) % ———- ratios St O~
Sewage
74~86 781~813 28.3~296 273~341 93~104 1.64 0.61 1.75 0.16
sludge
Fish
56~72 776~803 461~478 487~5726 108~117 0.74 0.74 37 0.35
sludge
Sawdust - - 498~52.6 0.10~0.23 650~498 - 0.10 0.13 0.04
Ri - - 432~472 0.21~0.45 212~223 - 0.50 013 0.04
ice hull
Seeding
76~84 648~672 532~546 403~461 14.0~145 151 041 0.12 0.08

materials
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Table 2. Conditions for composting of sewage
sludge.

Bulki Conditions
ulking
agents Microorganism  Initial C/N  Air flow rate Initial moisture
seeding(5%) ratios (ml/1 - min) (%)
Sawdust without, with 14, 21, 40 200, 400 54, 65, 76
Rice hull without, with 12, 22, 36 200, 400 54, 64, 75

All composting materials were mixed with 30% of
fish sludge.
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Table 3. Chemical characteristics of composting materials of sewage sludge before composting.

Conditions pH  Moisture T-C  T-N C/N P.0s KO0 Ca0  MgO
(15) TTT Tt (%) ““““““ ratios @ TTTTTTTTTTToooToo (%) _________

Sawdust
Microorganism  without 8.3 68.5 326 1.21 269 121 0.16 0.98 0.12
seeding (5%) with 85 63.7 337 142 209 1.10 039 081 012
14 9.2 67.3 384 2.76 139 120 020 083 0.12
Initial C/N 21 90 69.2 402 1.94 20.7 1.17 021 083 0.12
ratios 40 74 64.7 411 1.03 39.9 115 018 076 013
Air flow rate 200 9.0 69.0 402 192 20.9 117 019 093 0.12
(ml/! - min) 400 90 69.0 402 1.92 20.9 1.17 019 093 0.12
N , 54 71 54.6 36.1 1.74 20.7 1.23 025 099 0.09
Initial moisture 65 7.2 647 366 179 20.4 130 021 082 0.09
(%) 76 73 75.9 36.1 1.74 207 127 018 094 0.08

Rice hull
Microorganism  without 73 66.2 337 1.42 237 1.10 0.39 0.81 0.12
seeding (5%) with 74 " 64.2 348 181 19.2 1.08 036 072 0.11
12 76 69.4 338 2.89 117 1.09 040 070 0.10
Initial C/N 22 7.7 64.2 382 1.78 215 1.04 037 079 0.11
ratios 36 71 63.7 409 115 25.6 0.99 038 074 0.09
Air flow rate 200 7.7 67.3 37.2 1.80 20.7 1.04 035 080 0.09
(ml/1 - min) 400 7.7 67.3 372 1.80 20.7 1.04 035 080 0.09
- 54 77 54.1 386 175 221 1.13 031 083 0.09
Initial moisture 64 74 643 350 171 205 220 038 074 0.09
(%) 76 75 76.4 %1 190 190 112 035 079 009

All composting materials were mixed with 30% of fish sludge.
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Fig. 2. Changes of temperature in composting

materials of sludge added with or without seeding

during composting period.

All composting materials were mixed with 30% of

fish sludge.

A . Without seeding, sawdust

A  Without seeding, rice hull

O : With seeding, sawdust

@ : With seeding, rice hull
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Fig. 3. Changes of temperature in composting materials of sludge according to initial C/N ratios during

composting period.

All composting materials were mixed with 30% of fish siludge and 5% of seeding.
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Fig. 4. Changes of temperature in composting
materials of sludge according to air flow rate
during composting period.

All composting materials were mixed with 30% of
fish sludge and 5% of seeding. C/N ratios of the
materials were controlled to 21~22

A 1 200mi air/i - min, sawdust

A : 200mi air/l - min, rice hull

O : 400mli air/l -+ min, sawdust

@ : 400ml air/l - min, rice hull
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Fig. 5. Changes of temperature in composting
materials of sludge accoring to initial moisture
contents during composting period.

All composting materials were mixed with 30% of
fish sludge and 5% of seeding. C/N ratios of the
materials were controlled to 21~22. Air inflow
rate into the composter was controlied to
200mi/! - min.
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All composting materials were mixed with 30% of fish sludge.
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Fig. 7. CO. generation out of the composting materials of sludge according to initial C/N ratios of the

materials during composting period.

All composting materials were mixed with 30% of fish sludge and 5% of seeding.
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