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ABSTRACT

The objectives of this study are to study factors which affect to pelletization of
mixed plastic waste and corn stover, constitutive relation and empirical model of
compression. The studied parameters are 55:45, 65:35, 75:25 of mixed plastic and corn
stover ratio, three grinding size which are smaller than 0.5mm, 0.5-1.0 mm and 1.0-2.0
mm., 5, 10, 15, 20% of moisture content, 100, 150, 200 MPa of mold compression
pressure, and preheating temperature at 25, 75, 100°C.

The result found that mixed plastic waste can be upgraded to the properties of densified
fuel including mechanical and chemical properties. The mechanical strength and density
are depended on mixed plastic and corn stover ratio, grinding size, moisture content,
preheating temperature and mold compression pressure. The chemical properties of
calorific value, and the content of carbon sulfur chlorine hydrogen nitrogen and oxygen
are depended on mixed plastic waste and corn stover ratio and moisture of material. The
highest calorific value and chemical composition contents were obtained at the ratio of

75:25%wit, but low mechanical properties. The best ratio is 55:45%wt. which let higher



mechanical properties. And also, the calorific value was according to the European

standard.

Higher mechanical properties can be obtained from higher compression pressure and
preheating temperature. However, increasing of compression pressure and preheating
temperature cause more energy consumption. The appropriate of compression pressure

and preheating temperature are 150 MPa and 75°C, respectively.

The best of moisture content and grinding size are 15% and 0.5-1.0 mm which let 1.023
g/cm? of the density and 26.65 MJ/kg of calorific value. The sulfur and chlorine contents
are 0.11-0.17% and 0.12-0.16%, respectively.

The construction of the constitutive model of the palletization in this study is the
summation of stresses in terms of spring element, dashpot element, and the Coulomb
friction element. It can be explained the mechanical behaviors of biomass grinds during
compression process. The function parameters are stress (o), elastic modulus (E), natural

strain (€), strength coefficient or plastic model (R), frictional loss (o¢) and strain hardening
exponent (n). The model can be described by equation of c=E¢ + Re" + Tl% + of. This

equation is divided into 5 segments of stress range: 0 to o;, o; to 25 MPa, 25 to 50 MPa,
50 to 100 MPa and 100 to 150 . The result of constitutive model of 3 materials including
corn stover pellet, mixed plastic waste pellet, and mixed plastic waste and corn stover
pellet were similarly with high R-square of between 0.91 and 0.99. The comparison of
constitutive models can be explained that, mixed plastic waste and corn stover pellet had
the higher mechanical properties more than corn stover pellet and mixed plastic waste

pellet.

The empirical model can be used to find out the relation of pressure-volume and pressure-
density. This research used the model of Kawakita-Ludde model. This model can be
explained particle rearrangement and compression behavior of mixed plastic waste and
corn stover pellet, corn stover pellet, and mixed plastic waste pellet. The model was in

P P .
the term of = i + 2 with R-square of 0.99 of all materials. The result found that,

corn stover had the highest of initial packing and cohesive forces of powder particle while,



mixed plastic waste had lowest of initial packing and cohesive forces of powder particle.
Therefore, corn stover can be mixed with mixed plastic waste to improve the mechanical

properties of fuel pellets.

Corn stover can be improved the mechanical properties. While, mixed plastic waste can
be used to improve the chemical properties including higher calorific value and lower ash
content. The qualities of fuel pellets are also according to the European standard and can

be used as the commercial fuel in the future.



