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Abstract

The basic properties of cow and chicken manure such as proximate analysis and element analysis were estimated and the com-
parison to energy characteristics of carbonization residue between cow and chicken manure was evaluated. The optimum car-
bonization condition of cow and chicken manure was decided by total heating value of carbonization residue which was
expressed by multiplying low heating value by yield. The optimum carbonization conditions for carbonization time and tem-
perature can be decided by 15 min, and 350°C for chicken manure, and 20 min, and 300°C for cow manure. At the optimum
carbonization conditions, low heating values for the carbonization residue of cow and chicken manure are evaluated by
4,378kcal/kg, and 3,462kcal/kg, respectively. The residues of cow manure were satisfied with the standard of solid fuel product.
However, the residue of chicken should be improved by materials changes to be used as a renewable energy source.
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Fig. 1. A schematic diagram of carbonization apparatus for live-stock manure.
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Table 1. Proximate analysis of cow and chicken manure

Cow manure Chicken manure '©
Type
Dry basis Wet basis Dry basis Wet basis

Combustible matter 78.80 14.50 75.55 12.39
Proximate analysis [%)] Ash 21.20 10.40 24.45 6.34
Moisture - 75.10 - 81.27
Bulk density [g/cm?] 0.522 0.744 0.492 0.916

High heating value (H;) [keal/kg] 932 734

Low heating value (H;) [kcal/kg] 402 191

Table 2. Element analysis of cow and chicken manure
Element content (%)
Carbonization material

C H (¢} N S Ash
Cow manure 49.40 5.90 20.26 3.24 N/D 21.20
Chicken manure '® 38.24 5.44 28.94 223 0.70 24.45
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Fig. 5. Yield of carbonization residue from cow and chicken manure.

Table 3. Proximate analysis of carbonization residue from cow and chicken manure

Carbonization Carbonization Volatile combustible Fixed Ash Combustibility index Fuel
material condition matter (%) carbon (%) (%) (kcal/kg) ratio
Cow manure 300°C, 20min 33.28 39.43 27.29 3,100 1.18
Chicken manure'® 350°C, 15min 27.73 34.17 38.10 2,523 1.23
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