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Study on the Development of Solid Fuel of Animal Wastes for Heating of
Agricultural Facilities

G. H. Lee

Abstiract

This study was carried out to obtain the basic data for the development of the solid fuel with investigating the
characteristics of mixtures of animal wastes and wasted coal and supply it as an energy resource to agricultural farms for
heating of agricultural facilities. It was investigated for the characteristics of animal wastes (swine waste, swine waste with
sawdust, cattle waste), wasted coal, the mixtures of animal wastes and wasted coal with or without mixing seawater. The
characteristics of solid fuel according to the mixture ratio of animal wastes and wasted coal were analyzed. The effects
of seawater affecting on calorific value and thermal pyrolysis of solid fuels were investigated. The results of this study
are as follows: 1) The calorific value was improved with mixing seawater into wasted coal due to chemical reaction. 2)
The diverse solid fuels of various calorific values can be made with adjusting the ratio of animal wastes and wasted coal.
3) Animal wastes and wasted coal had each different reaction temperature of thermal pyrolysis and the decreasing rate of
weight. 4) The mixture of animal wastes and wasted coal would be ignited easily. Therefore, the solid fuel could be ignited

more conveniently when seawater is mixed with it.
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Component
Sample -
SiO; Fe,03 ALO3 TiO; MnO CaO MgO K0 Na,O P05
Dogae 59.65 3.19 31.60 1.71 0.00 0.44 0.48 2.94 0.00 0.00
Dogae (S) 57.11 3.15 32.24 1.90 0.02 0.61 0.63 3.06 1.09 0.15
Sabook 53.94 3.98 33.86 1.81 0.04 0.56 0.72 4.77 0.09 0.22
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Table 2 Calorific values of wasted coal according to obtained region of sample
Sample Calorific value (J/g) Sample Calorific value (J/g) Sample Calorific value (J/g)
Dogae 13,058.8 Sabook 11,527.2 Baksan 8,559.3
Dogaes (S) 14,770.6 Sabook (S) 13,186.0 Baksan (S) 10,380.0

tS: Seawater (Sample mixed with seawater)
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Table 3 Results of analysis for calorific value of various materials

Material V:lﬂgrgl/;) Material V;ilzrgl/cg)

wC 11,527.2 WC+S 13,185.8

SW 17,051.5 SW+S 15,795.8

Ccw 16,931.4 CW+S 14,658.0

SWS 16,507.7 SWS+S 14,891.3

SW : WC (2:8) | 164299 | SW : WC (2:8)}+S | 15,2842
SW : WC (5:5) | 16,589.7 | SW : WC (5:514S | 16,0762
SW : WC (8:2) | 16,7372 | SW : WC (8:2)+S | 15,868.3
CW : WC (2:8) | 158728 | CW : WC (2:8)+S| 15,156.5
CW : WC (5:5) | 16,430.1 | CW : WC (5:5+S| 15,8379
CW : WC (8:2) | 16,7358 | CW : WC (8:2)0+S| 15393.5
SWS : WC (2:8)| 15921.8 | SWS: WC (2:8)+S| 14,887.7
SWS : WC (5:5)| 16,019.7 | SWS : WC (5:5)+S| 15,206.8
SWS : WC (8:2)| 16,149.7 | SWS : WC (8:2)+S| 14,9213
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Fig. 1 Change of calorific values for wasted coal (WC) and animal
wastes (swine waste: SW, swine waste with sawdust: SWS, cattle
waste: CW) with mixing seawater (S).
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Fig. 12 Results of TGA-TDA analysis for mixture of swine waste
and wasted coal mixed as the ratio of 5 : 5 with mixing seawater.
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