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Fuel Properities of Spent Coffee Bean by Torrefaction

Dohgun Oh*, Yonghyun Kim** and Hong—seok Son

This research analyzed the fuel characteristic change of spent coffee bean by torrefaction. The calorific value was
increased from 4,974 kcal/kg to 6,075 kcal/kg (260°C, 30min), 6,452 kcal/kg (270°C, 30min), 6,823 kcal/kg (280°C, 30min),
6,970 kcal/kg (260°C, 30min). The highest energy yield was obtained when the spent coffee bean were torrefied on the condition
of 280°C, 30min. The moisture absorption rate was decreased from 5.12% to 2.76% when the spent coffee bean were torrefied
on the condition of 290°C, 30min. Lignin was increased from 11.33% to 14.39% on the condition of 260°C 30min. But it did
not preferability to torrefy spent coffee bean at temperature of more than 270°C because lignin decreases to the level that is
hard to make pellet.
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Table 2. Cellulose, hemicellulose, lignin compositions of torrefied
spent coffeebean

e Ultimate analysis (%) Calorific value e 32 | ZXE | F0MERQA |MERQA | 2|74 .

€ H N S (keal/kg) =l | () (%) (%) (%)

CON 49.38 5.725 2.595 0.421 4974 CON 175 | 16,25 26.27 6.36 11.33 | 38.03
260C 302 | 59.00 4,982 3.968 0.517 6.075 260-30 | 3.67 | 475 6.85 69.08 14,39 1.25
270C 308 61,56 4753 4,268 0.451 6.452 270-30 | 403 | 3,58 1.42 8451 533 1.13
280C 302 | 64.90 4,648 4,386 0.449 6.823 280-30 | 440 | 2.08 1.06 90.23 1.19 1.03
290C 308 | 64.55 4.601 4,357 0.423 6.970 290-30 | 418 | 233 0.56 90.52 1.92 0.50
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Fig. 5 Moisture absorption rate of torrefied spent coffeebean

Table 3. Bulk density and fines of pellet made of torrefied spent

Fig. 6 Torrefied spent coffee bean pellet

coffee bean
Table 4. Durability of pellet made of torrefied spent coffee bean
RPM
e 30 60 90 120
co B Torrefied spent coffee bean pellet Wood pellet
Bulk density (kg/m’) | 749.36 710,12 656.13 629,85 = (260, 30min) =)
Fines (%) 0.48 0.68 0.81 1,02 Durability (%) 987 >0975
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