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Abstract

In the mechanical recycling, plastics must be crushed into a small piece and
cleanliness before using as a raw material and turning into plastic pellets and further
re-produce to new plastic-products. This process generates the secondary wastes such
as plastic sludge, dust, and small-size and micro-plastic. Wastes of plastic are a useless
material and a non-recyclable. Moreover, it can be affected and concerned to the
environment and human, if it disposed improperly. This research aims to use plastic
sludge to produce fuel pellets by mixing with lignite. Pelletizing was employed using a
hydraulic compress machine with a pressure of 80 kg/cm® The experimental tests
undergo by mixing plastic sludge and lignite with ratios of 70:30, 80:20, and 90:10 and
pelletizing temperatures at 25, 60, and 90 °C. The effect of a Tapioca starch binder was
also studied. The optimize condition of pelletizing process, physical and chemical
properties, as well as calorific value and heavy metals (Zn, Cr, Cd, and Pb)
contamination were observed. The experimental results suggested that the production
of fuel pellets from the mixture of plastic sludge and lignite with the ratio of 70:30 and
at 90 °C was the best condition. The study of pellets combination between plastic
sludge and lignite by using a Tapioca starch binder resulted in a test suitable at a ratio

of water per Tapioca starch of 2:4 (50ml : 2g). Accordingly, fuel pellets produced from



plastic sludge (70%) and lignite (30%) passed the quality standards of EN 14961-1
include physical properties such as moisture, volatile matters, ash, and shatter index.
Moreover, it was found that Zn, Cr, Cd, and Pb were very low contaminants in pellets
with ranges of 0 to <1 mg/kg and implied in the criteria. Therefore, fuel pellets
produced from the mixture of plastic sludge and lignite has good potential in physico-
chemical properties and appropriate in energetic property which can be used as an

alternative fuel.



