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ABSTRACT

The purpose of this research was to investigate the possibility of using ground coffee
residue in making briquette fuel using a Cold and Low Pressure Densification Machine. Three
types of binder, fermented water hyacinth, cassava residue and cassava glue were used. There
were all 14 treatments in this experiment; five of coffee residue with fermented water hyacinth
at the ratios of 5:5 6:4 7:3 8:2 and 9:1, and five of coffee residue with cassava residue at the
same ratio of using fermented water hyacinth, three of coffee residue with cassava glue at the
ratios of 7:3 8:2 and 9:1 and one blank test of coffee residue alone for comparison. The
physical and fuel properties of the briquettes were analysed, and their economic value was
evaluated. In addition, the results were statistically analysed using Analysis of Variance and
Duncan’s Multiple Range Tests.

The results showed that coffee residue had a calorific value of 6,038 Kcal’kg (25.28
MJ/kg ), higher than firewood (4,436 Kcal/kg) but lower than charcoal (6,552 Kcal/kg). When
mixed with fermented water hyacinth, cassava residue, cassava glue and formed into a
briquette, the calorific value was decreased to 4,700-5,700 kcal/kg depending on the type and
amount of binder. Density of all briquettes was in the range of 0.5-0.9 g/cm® and decreased
with the amount of binder. Measurements on the shatter index, which measures the briquettes’
tolerance to handling and transportation, were in the range of 0.82-0.99. Efficiency of heat
utilization of the briquette was in the range of 13.3-23.4 per cent, which is similar to the
firewood.

In an analysis of economic value based on 1999 raw material data, the results showed that
when the briquette was sold at the minimum price of 1 baht/kg and at 1.25 baht/kg, the Net
Present Value was positive and the Internal Rate of Return was higher than the Minimum
Attractive Rate of Return by 15 per cent, proving the project is a viable investment.

In terms of utilization of raw coffee residue (4,700-5,700 Kcal/kg or 19.68-23.86 MJ/kg )
compared with the stove oil (39.23 MJ/I at the price of 7 baht/l), the results showed that
18.0433 Mbaht/year (approx. 4,510 baht/ton) could be saved. While using the briquette
produced from coffee residue compared with stove oil, only 14.9414 Mbaht/year can be saved.
However, the briquette is more convenient to handle and transport. It can also be used in a
greater range of industrial and household activities than raw coffee residue. Regarding to
environmental problems and reducing industrial waste, both of briquettes and coffee residue
are quite advantageous.
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