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ABSTRACT Cattle manure solids might have used in heating agricultural facilities. This study focused on the possibilities of using
cattle manure as a solid fuel instead of composting it. The moisture content, ash content, volatile content, calorific value, TGA
(thermogravimetric analysis) data, and elements in the cattle manure were analyzed. After dehydrating the manure completely in a
drying oven, the calorific value and ash content were measured to be 3,538 kcal’kg and 11.3%, respectively, which satisfies the
standard value of livestock solid fuel: heating value of 3,000 kcal/kg or above and ash content of 30% or below. In addition, when the
chemical elements, such as C, H, O, N, S, and Cl in the cattle manure solids were analyzed, there was 35.72~45.68% carbon and
29.48~50.43% oxygen. There were cases in which the water content in the manure exceeded 80%, implying that the costs for
dehydration would be expensive and the moisture content needs to be lowered to 20% before cattle manure can be used as an energy
source. Therefore, minimizing the water content at the farm without any outside financial input will be the greatest task.
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% M.C, . percentage moisture content

Ww . weight of the sample as received

Wwd . weight of the sample after oven—drying

% V=M a0, @)
Ms

o17]4,

% V.M, . percentage volatile matter

Ms > mass of air dried sample

Mfd . mass of sample after 10 mins in furnace

at 900C
M
%A= M‘” X 100% ®3)
o17]A,

% A . percentage ash content
Ms ' mass of air dried sample

Mar : mass of ash residue
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Fig. 1. Picture of Solid manure of cattle feedlot
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Table 1. Energy requirement for dehydrate of raw cattle
feedlot manure in 1,000 kg  (unit : 1,000 kcal)

Moisture contents | Moisture contents of dried material(%)
of raw material (%)| 40 | 35 | 30 | 25 | 20 | 15 | 10
80 359 | 373 | 385 | 395 | 404 | 412 | 419
75 314 | 332 | 347 | 359 | 371 | 380 | 389
70 270 | 290 | 308 | 323 | 337 | 349 | 359
65 225 | 249 | 270 | 287 | 303 | 317 | 329
60 180 | 207 | 231 | 252 | 270 | 285 | 299
55 135 | 166 | 193 | 216 | 236 | 254 | 270
50 90 | 124 | 154 | 180 | 202 | 222 | 240
45 45 | 83 | 116 | 144 | 168 | 190 | 210
40 41 | 77 | 108 | 135 | 159 | 180
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Table 2. Volatile content, ash content, fixed carbon and
calorific value of cattle feedlot manure
Volatile Ash Fixed Calorific Table 3, Element of cattle feedlot manure (unit : %)
(%) (%) carbon value
(%) (kcal/kg) C H 0 N S Cl
Maximum 68.70 23.20 17.60 4333.00 Maximum | 4568 | 558 | 50,43 | 2.53 | 1,12 1,76
Minimum 56.60 5.70 9.70 1626.00 Minimum | 35,72 | 4,62 | 29.48 | 0.86 | 0.14 | 0.09
Average 63.30 11,33 14,38 3538.07 Average 43,31 | 533 | 4342 | 1,49 | 0.36 | 0.67
Standard Standard
ancan 3.92 5.44 2.69 458.73 aneard ) 989 | 0.30 | 587 | 053 | 03 | 0.45
deviation deviation
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Fig. 3. Combustion profiles of cattle manure using TGA
analysis; (a) TGA and (b) DTG thermogram
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