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Feasibility test for Solidified Fuel with Cow Manure
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ABSTRACT

In this study, the availability of cow manure as raw material for solid fuel production was investigated. Since the water
content of the cow manure was too high, it was dewatered using a laboratory hydraulic compressure (11.3 kg/cm?). The
moisture content of the cow manure decreased from 82.01% to 73.36 wt.%. The dewatered cow manure was homogenized
by the experimental apparatus and then put into the rotating cylindrical apparatus. From the consecutive processes, the
cow ball-shaped pellet which size ranged from 3.0 to 25.0 mm was produced. The major factor for making palletized fuel
from cow manure was the moisture content. Based on the experimental data, the moisture content of cow manure for
pelletizing cow manure was identified as 65~75 wt.%. When the moisture content of the cow manure was lower than 30
wt.%, the diameter of the pellets maded from cow manure was smaller than 3 mm. On the other hand, when the water
content of the cow manure was higher than 75 wt/%, the diameter of the processed pellets tended to be larger than 25 mm.
The characteristics of the processed cow manure pellets was analyzed to be in accordance with the livestock solid fuel
quality standard. The pyrolysis characteristic of the pellet was analyzed by raising the heating temperature of the
experimental equipment from 200 to 900°C. The mass change between of 20 and 130°C corresponds to the amount of
moisture contained in the cow manure. The amount of moisture was about 15% of the total weight of cow manure
samples. The cow manure pellet was thermally stable up to 280°C. It can be interpreted that combustion of cow manure
pellet does not occur until the surface temperature reaches 280°C. The mass change of pellet between of 280 and 450°C
was considered to be due to the vaporization of volatile organic compounds (VOCs) present in the cow manure pellet. The
maximum production of VOCs was showed near 330°C.
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Table 1. Characteristics of cow manure for producing cow manure pellet

Manure pH

Moisture (%)

TS (%) VS/TS (%)

Cow manure 8.09

17.99 87.68
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Fig. 2. Schematic diagram of homogenizer.
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Fig. 3. Schematic diagram of cylindrical pelletizer.

Fig. 4. Composition of pelletizing experimental apparatus. @O
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Table 2. Experimental conditions for thermal analysis experi-
ment

Temperature
Temperature rise condition
Gas flow rate
Sample weight

20°C — 900°C
10°C/min
60 mL/min (N, and COy,)
10 £0.2 mg (Cow manure)

Table 3. Change of characteristics of cow manure by compression
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Manure pH Moisture (%) TS (%) VS/TS (%)
Raw cow manure 8.09 82.01 17.99 87.68
Compressed cow manure 8.34 73.36 26.64 88.38
Table 4. Change of solids content of cow manure and leachate by compression treatment
Classification pH VS (%) TS (%)
Hanwoo manure 8.41 89.83 18.99
Hanwoo manure leachate 7.08 75.51 3.74

J. Soil Groundwater Environ. Vol. 22(6), p. 112~119, 2017
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Raw cow manure

Compressed COW manure

Fig. 5. Change in appearance of cow manure due to squeezing treatment.

Table 5. Particle distribution of raw materials by homogenization process (Unit :%)

Classification Smaller than 2.38 mm 2.38~5.0 mm Larger than 5 mm
Raw cow manure 439 335 22.6
Homogenized cow manure 62.8 27.7 9.5
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Fig. 6. Sphere-shaped cow manure pellet.
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Fig. 7. Effect of installing crusher device in the cylindrical pelletizer.

Table 6. Pellet production efficiency according to water content of cow manure (Unit : %)
Water content of cow manure 0~49 50 60 70 80 81~100
Production efficiency 0 10.28 62.34 100 25.02 0
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Table 7. Characteristics of cow manure pellet

Result

3,782
0.28
0.18

2.8
33

N.D

15.5
< 20%

Classification Regulation

> 3,000 kcal’kg
< 2%
< 9 mg/kg
< 200 mg/kg
< 70 mgkg
< 1.2 mg/kg
< 30%
< 20%

Low heating value
Sulfur
Cadmium
Lead
Chromium
Mercury
Ash
Water content
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Fig. 8. Result of pyrolysis test on cow manure.
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