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Abstract In this study, we found the optimal manufacturing conditions of livestock manure sludge RDF with the
oil-drying method. We performed oil evaporation, oil drying and pelletizing of the sludge to evaluate the value of
the product (sludge RDF), and measured the performance of the product using calorimeter and PXRF equipment.
Also, we conducted the calorie comparison test between sludge RDF manufactured in this study and wood RDF
generally used in the field. Experimental results showed that 30g of the sludge treated by vegetable oil at 130T for
25 minutes were the optimal conditions to make the sludge RDF (considering the aspects of eco-friendly and mass
production). The caloric value of the sludge RDF manufactured in this study was 5211kcal/kg which is higher than
that of wood RDF used widely in the market. Finally, PXRF results showed sludge RDF contains no heavy metals
with the exception of sulfur. Therefore, we recommend more study about the sulfur control process for future
development of the industrial manufacturing process.
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Table 1. Calorie & water content in varrious Livestock
manure sludges

cattle milk cow pig chicken
water content
84.7 88.8 83.5 84.9
(wt. %)
Calorie (Kcal/kg) 614 436.9 758 492.5
dried Calorie
4056 3927.2 4591.4
(Kcal/kg)
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Cw; = Water contents at the time, t

M; = Initial Mass of the sludge
M = Mass of the fried sludge
M; = Mass of the sludge in the time, t

M= Mass of the evaporated oil in the time, t
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Fig. 3. Photographs of the
(a) Mixer and (b) Lab scale Pelletizer
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Table 3. Weight % of the dried sludge and saw dust
at different samples

Sample No. )
Dried sludge Saw dust
1 100 0
2 80 20
3 60 40
4 40 60
5 20 80
6 0 100
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Fig. 5. The amounts of oil evaporated at different oils: (a)vegetable oil, (b)animal oil, (c)diesel oil and (d)engine oil
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Fig. 6. The variation of water contents of the sludge at different temperatures: (a)10g, (b)20g, (c)30g
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Table 6. Comparison of prices between wood pellet
and sludge RDF

Market of pellet Price per ton(won) Type of Supply

wood pellet for

individual 295,500($250)

imported

wood pellet for

industry 212,760($180)

imported

wood pellet for

power plat 130,020($110)

imported

sludge pellet 75,000 domestic

(exchange rate : 1dollar = 1,182won)
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