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Study on the Continuous Composting Process to Reduce the

Use of Bulking Agent in Pig Slurry
Ryoo, J. W.
College of Life Science and Natural Resources, Sangji University

Summary

To develop the composting system to reduce the use of bulking agent, continuous composting
was performed with farmer scale facility, The plant comprises a horizontal pit reactor closed
inside a greenhouse and equipped with a turning machine moving on rails. The pit was 9m wide
and 50m long and the maximum height of loaded materials was 1.8m’. The materials remained in
the reactor for 5 months. During the composting process, temperature and water content measured
and water balance was evaluated.

The reaction temperature of composting was changed 30~50T and high in the middle and low
in under composting piles. The moisture contents of the compost were approximately 70% during
the experiment. The amount of effluent was 10.6% and 3.16m" of pig slurry per Im’® of bulking
agent was treated during continuous composting process. BOD and SS reduction of the effluent in
continuous composting was 86.5% and 92.2%, respectively. Indoor relative humidity in night time
was changed between 80 and 100%.

(Key words : Pig slurry, Bulking agent, Continuous composting, Temperature, Water balance)
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Fig. 1. Changes in water content of

manure in experiment.

Table 1. Characteristics of manure used
in this experiment

Components Content

BOD (mg/) 19,400 ~ 38,000
COD (mg/1) 25,000 ~ 45,000
T-N (mg/l) 2,100~ 2,800
T-P (mg/l) 320~ 510
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Fig. 2. Changes of temperature in different
depth of compost pile.
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Table 2. Temperature in different depth of compost pile (unit : C)
50cm depth 100cm depth 150cm depth

Date '

Max Min. Mean Max. Min. Mean Max Min. Mean
9. Dec 45 14 30.5 50 11 335 34 16 253
17. Dec 52 12 43 49 14 30.2 47 17 19.5
3. Feb 65 16 40.0 46 18 243 41 14 19.3
3. Mar 68 24 410 69 26 39.0 48 14 21.0
23. Mar 60 26 45.0 58 31 46.0 54 21 26.0
2. Apr 52 12 32.0 48 13 33.0 48 18 23.0
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Fig. 3. Changes of ambient and inlet

temperature of composter.
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Fig. 4. Changes of relative humidity in
ambient and of composter.
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Fig. 5. Changes in water content of

compost during the swine manure
composting.
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Table 3. Water balance during the composting

Input of Slurry Amount of Effluent Water Water

After . .
saw dust Input water in balance* | evaporation**

Compost 3 3 3 3 3 3

(m’) () slurry (m’) (m) (m’) (m’)
1 Month 432 520 499 244 151 323.6
2 Month 130 360 345 353 45.5 264.2
3 Month - 340 326 41.5 0 284.5
4 Month - 290 278 455 0 2325
5 Month - 265 254 47.6 0 206.4
Total 562 1,775(3.16%**) 1,702 194.3(10.9%)| 196.5 1,311.2
* : Water balance(m’) = amount of water in compost at beginning - amount of water in compost at final

stage.
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Table 4. Chemical properties of influent and effluent

: Water evaporation(m3) = (amount of water in slurry-effluent) - (water balance).
: Slurry treatment per saw dust(m®/m’) =slurry input + Input of saw dust.
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Influent Storage tank Effluent Removal efficiency
BOD (mg/l) 28,900 25,900 3,900 86.5
CODmn (mg/1) 38,000 31,500 7,900 79.2
SS (mg/l) 12,500 12,800 475 96.2
T-N (mg/l) 2,500 1,850 1,050 58
T-P (mg/l) 461 396 106 77
Table 5. Chemical properties of final compost
T-N NH:-N NOs-N T-C CN K0 P;0s H EC
(%) (mg/kg) | (mghkg) (%) (%) (%) P (dS/m)
1.49 790 980 38.7 25.9 3.24 2.92 8.8 2.82
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Table 6. Chemical properties of effluent

Component Content
T-N (%) 0.14
T-P (%) 0.04
K (%) 0.55
CaO (%) 0.02
MgO (%) 0.003
Na;O (%) 0.11
pH 8.9
EC (dS/m) 20.2
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