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Thermal and Physicochemical Characteristics of Solid Fuel
Extruded with Cattle Feedlot Manure

G. H. Lee

Cattle feedlot manure could be used effectively as the solid fuel for heating of agricultural facilities. Therefore, this study

was carried out to investigate the thermal and physicochemical characteristics of solid fuel extruded with cattle feedlot

manure. Calorific values of the solid fuel extruded with cattle feedlot manure, which was dried to the moisture contents
of 0.0% (w.b) and 35.0% (w.b,) were 14,906 kJ/kg and 11,797 kl/kg, respectively. Calorific value of extruded solid fuel
was linearly decreased with the increase of moisture content. The first, second, and third reaction point during thermal

pyrolysis of solid fuels extruded with cattle feedlot manure was investigated as 108.1°C, 312.2°C, and 459.4C, respectively.

The maximum reaction point was presented at the temperature of 312.2°C. Weight loss of extruded cattle feedlot manure

during thermal pyrolysis until 600 C was reached to about 60%. Volume decrease of initial extruded cattle feedlot manure

was 61% during drying for the use as solid fuel. Maximum strength of extruded cattle feedlot manure, which was dried

as the moisture content of 10% (w.b.) was 41,9150 N/m’. Ignition gas analysis of extruded cattle feedlot manure presented

that it has small amount of NOx and SOx. It was shown that dried cattle feedlot manure had main components of C and

O including small amount of Mg, Si, and Ca.
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(a) Raw cattle feedlot manure
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(b) Extruded cattle feedlot manure

Fig. 1 Cattle feedlot manure for the use as the solid fuel for agricultural facilities.
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Fig. 2 Calorific value of solid fuel extruded with cattle feedlot
manure according to moisture content (Q = Calorific value, M =
Moisture content).
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Fig. 3 Thermal analysis of cattle feedlot manure with TGA-TDA.
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Fig. 4 Load-deformation curve for the solid fuel extruded with
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Table 1 Composition of combustion gas for the solid fuel extruded with cattle feedlot manure

Measurement
Gases
No 1 No 2 No 3 No 4 Average
02 (%) 18.29 18.49 16.88 18.43 18.02
CO (ppm) 1821 2013 2352 2078 2066
CO; (%) 3.38 2.51 421 1.97 3.02
NO (ppm) 131 60 56 38 71.25
NO; (ppm) 12 35 2.6 1.2 2.13
SO, (ppm) 17 31 60 39 36.75
NOx (ppm) 106 47 47 40 60
SOy (ppm) 24 48 33 36 35.25
H, (ppm) 584 355 582 273 448.5
Table 2 Composition of elements for raw and extruded cattle feedlot manure
(weight percent)
Materials C (6] Na Mg Al Si P S Cl K Ca
Raw cattle wastes 48.66 42.48 0 0.6 0 4.25 0.79 0.26 0 0.2 8.31
Extruded cattle wastes 47.55 37.57 0.28 0.85 0.19 3.51 1.76 1.05 0.79 3.62 2.82
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