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ABSTRACT

The study of torrefaction of fuel pellets from sludge of crushed plastic mixed
with lignite aim to study the torrefy condition at various temperatures of 150, 200, and
250 OC, at air flow rate of 4 L/min, and time 10 minute. Proximate and ultimate
analyses of fuel pellets before and after torrefaction were observed. In addition, this
research also aims to study thermal properties. Both sludge of crushed plastic
(polyethylene terephthalate; PET) and lignite was mixed with a ratio of 70:30 and starch
used as a binder. After that, an extrusion machine was operated at 90 °C and
compression pressure setat 100 kg/mz.The experimental results found that the value
of drop shatter index of the torrefied fuel pellets was greater than the raw fuel pellets.
Moisture content of fuel pellets after torrefaction was decreased in the value of 0.2%.
Moreover, the values of ash content and volatile matter had increased after the
torrefaction. Fixed carbon was in an average result of 5.34 Torrefaction is a good
thermally pre-treatment method of fuel pellets. In this study, the suitable torrefy
condition was determined at temperature range of 150-200 °C. Toxicity characteristic
leaching procedure (TCLP) was employed to analysis of heavy metals leaching from the
before and after torrefaction of fuel pellets. Results of TCLP showed that all fuel
pellets had not exceeded the limits of the standards of USEPA 1992. The analysis of
heating value of fuel pellets after torrefaction had higher than the raw fuel pellets with
values of 21.98-22.21 MJ/kg. Fuel pellets production in this work showed the good
results of overall properties which was in accordance with the important parameters of

the biomass pellets standards and it can be selected as an alternative solid fuel.



