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ABSTRACT Cattle manure is a good candidate as a solid fuel. But its heat value is relatively low. Urban waste, such as leaves, coffee
sludge, and fruit skin, are being produced increasingly and they require cost and labor for collection and processing. This study
evaluated ways to improve the lower heat value of cattle manure-based solid fuel by utilizing urban waste. Among the many type of
urban waste, coffee sludge, fallen leaves, and tangerine skin were chosen. Various samples were prepared by mixing cattle manure and
urban waste at a ratio of 5:5, and their heating value was analyzed at the Korea Chemical Convergence Research Institute. The results
demonstrated that all samples had a heating value higher than 3,000 kcal/kg. Therefore, a mixture of urban waste and cattle manure
can be a new renewable energy resource.
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Table 1. Proximate analysis and ultimate analysis of cattle
manure and coffee sludge6

Moisture | Ash C H 0 N S Cl
(%) (%) | (%) | (%) | (%) | (%) | (%) | (%)
Cattle | 7og 153172 009|113 03] 0102
manure
Coffee | o s | 06| 215| 30 |161] 08|00 00
sludge
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Fig. 1. Schematic drawing of experimental process
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Table 2. Samples and materials information

Sample Material Ratio
of mixture
Control Cattle manure only
Sample 1 Cattle manure . Coffee sludge 515
Sample 2 Cattle manure . Ginkgo leaf 5:5
Sample 3 Cattle manure : Fallen leaf 5:5
Sample 4 | Cattle manure . Tangerine peel 5:5
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Table 3. Total moisture, ash, contents of chloride and sulfur, heavy metal in samples

moisthJ):ael | Ash o (@) s (%) . CdHeavy me:)zl (mg/kg)AS ~
Stan‘ilaljgtvyalue <o5 <15 <05 <0.6 <06 | <50 | <1000| <50 | <70.0
Sample 1
(Mixed with 11,7 23.5 0.49 0.0 0,04 0.09 4.5 ND 8.1
coffee sludge)
Sample 2
" (Mixed with | 9.1 29.5 0.54 0.0 0.04 1.29 9.6 ND 17.7
fallen leaf)
Sample 3
" (Mixed with | 8.8 21.1 0.73 0.0 0.02 1.10 8.2 ND 14.6
ginkgo leaf)
Sample 4
(Mixed with 9.9 28.8 1,18 0.0 0.02 1,19 5.0 ND 10.9
tangerine peel)
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Table 4. Ash content of cattle manure, coffee sludge and
tangerine peel 6.8]

Sample Ash content(%)
Cattle manure 53
Coffee sludge 0.6
Tangerine peel 4.5
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Fig. 2. Lower heating value of tested samples (mean*SD), n=3

Table 5. Statistical figures of lower heating value of tested samples

Control Samplet Sample?2 Sample3 Sample4
(Cattle manure (Mixed with (Mixed with (Mixed with (Mixed with
only) coffee sludge) fallen leaf) ginkgo leaf) tangerine peel)

Testl 2760 3510 3440 3270 3220
Test2 3490 3110 3230 2950
Test3 3500 2950 3220 2980
Mean 2760 3500 3167 3240 3050
SD 10 250 26 148

p—value 0,00006087 0.1062 0,001011 0.07692
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