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ABSTRACT

The gasification of coffee leaves, which are a type of biomass waste, was conducted on a pilot of a
downdraft fixed gasification system to investigate the gasification characteristics. The experiment was performed
using a coffee leaf pellet size and a batch-type gasification system consisting of a gasifier, cooling cyclone,
scrubber, and bag filter. It was found that the air-to-fuel ratio was 2.32 Nm’kg'h and the reaction temperature
was 700 °C-900 °C. However, the air flow rate changed to 0.45 Nm®min, which was lower than the initial
starting value depending on the temperature change during the gasification process. It was concluded that coffee
leaves can be converted from biomass waste into useful synthetic gas as an alternative energy source.

Keywords : Coffec Leaf(ZHI|8}l), Gasification System(7+A3}), Downdraft( SFEFF) | Gasifier( 7 IASIR),
Synthetic Gas(2H437tA)
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Table 1 Material analysis of coffee leaf

No Description Test Result | Unit
Water 6.63
Volatile
71.33
Industrial Matter
1 . wt.%
Analysis Ash 6.11
Fixed
Carbon 15.93
N 2.63
5 Element‘al C 45.66 W%
Analysis H 5.95
S 0.14

Fig. 1 Coffee leaf pellet
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Fig. 3 P&ID of gasification pilot plant
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Table 2 Experimental conditions

Table 3 Composition ratio and HHV of syn-gas

Sample Coffee leaf pellet (2 8%30)
Fuel Weight 14kg
Air Flow Rate 0.54Nm’/min
A/F Ratio 2.32Nm'/kg-hr
Temperature (Max.) 900C
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Component Volume High Heating 3Value
Fraction (kcal/Nm”)

CO 0.089 3,020

H, 0.069 3,050

CH,4 0.084 9,500
CO, 0.063 -
N, 0.592 -
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Temperature (°C )
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Time (min)

Fig. 4 Temperature graph of gasification reaction
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Fig. 5 Combustion photo of synthetic gas

Fig. 6 Ash photo after gasification
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