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Abstract
TE 152372
The objective of present research is a study of producing solid fuel from biomass by extrusion
process. Involving screw design and investigating physical properties of fuel affected by selected
binder. The pulverized char of shell and fiber of coconut were used as tested materials, in which the
mass ratios between char of shell and char of fiber at 40:60, 50:50, 60:40, 70:30, 80:20 and 90:10
were implemented. To type of binder, i.e. molass and wheat straw treated with sodium hydroxide
were used to bond particles together, and they are throughly mixed to fuel particles with the mass
ratio of binder to fuel particles as 10:100, 15:100, 20:100 and 25:100. After completely design and
machining screw, the experiment were carried out under various conditions and was found that in
using molass as binder , increase in fraction of mass of binder resulted in increased the output,
compressive strength of briquette fuel but decrease in density and heating value, At screw speed of
145 rpm, various mass fraction of molass (10:100, 15:100 and 20:109), and mass ratio of shell to
fiber was held constant at 40:60, the results are the output 0.75-0.90 kg/min, energy consumpticn
0.14-0.28 MJ/kg, density 1059-1342 kg/ms, compressive strength 2.49-2.87 MPa and heating value
19.04-20.33 MJ/kg. When speed of screw raised up to 200 and 228 rpm, the output increased to
0.95 and 1.13 kg/min, respectively.  Similar trend of experimental results were also observed for
binder from wheat straw treated with sodium hydroxide exception that increased mass of binder
directly affecting to increase in heating value but inversely affecting to compress strength. With
conditions at screw speed 200 rpm and mass ratio of shell to fiber of 50:50 , the corresponding
results are the output 1.25-1.52 kg/min, energy consumption 0.09-0.14 MJ/kg, density 1174-1388
kg/m3 , compressive strength 0.19-0.49 MPa and heating value 23.60-24.50 MJ/kg. Furthermore,
the effects of mass fraction of char of coconut shell was also investigated and found that increase in
amount of char of coconut shell led to increase in heating value, density and compressive strength
but inversely affecting to the output. Regarding to various mass ratio of shell to fiber at 40:60, 50:50
and 60:40 which molass to fuel mass ratio was fixed at 15:100 found that at speed screw of 145 rpm
the results are as follows: the output 0.72-0.88 kg/min, energy consumption 0.15-0.28 MlJ/kg,
density 1214-1486 kg/mz, and compress strength 2.57-3.0 MPa. With mass ratio of shell to fiber at
50:50, 60:40 and 70:30, the briquette fuel used wheat straw treated as binder in which mass ratio of
binder to fuel was held constant at 20:100 found that at screw speed of 200 rpm the results are as
follows: the output 1.28-1.49 kg/min, energy consumption 0.15-0.28 MlIJ/kg, density 1342-1485
kg/ms, and compress strength 0.48-0.79 MPa. In addition, the internal angle of die were in range of
1.0-1.3 degree affected the process that the angle was increased with consequences of decrease in

the output, density, compressive strength and increase in energy consumption.

An extruder developed by this research has significant advantage over those are available in market
in that it ic able to reduce the step of conventional production to one step remained, hence saving
time and labor cost. Furthermore, the phaysical properties of briquette fuel from this research are

better than that produced by industry.





