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Abstract

The use of plastic waste in the prepare of tiles suitable for paving floors, is
one of the aims of this research. A number of plastic polymers were used, which
represent the most commonly used types of polymers in everyday life, and their
residues are the most accumulated in sanitary landfills. The plastic polymers
used are high-density polyethylene, low-density polyethylene , polypropylene ,
polystyrene , poly (vinyl chloride) , polycarbonate and poly (ethylene
terephthalate). The collected plastics were washed, cleaned, cut into small pieces
, ground, and inserted into the extrusion machine with heating to turn them into
a melt paste. The molten polymers were placed into a mould, and then a certain
amount of binder, either polyurethane or polyester resin was added and finally
pressed. The press was obtained on site using a locally prepared 32 ton press.
Different tiles were prepared using three different weight ratios (A, B, and C) of
plastic polymers, two different mould sizes (15x15x5cm’ and 30x30x5¢m’), and
two types of binders (polyurethane or polyester resin).

The prepared tiles were examined using various mechanical and physical
tests, and their compositions were diagnosed using the following analyses. The
prepared tiles show excellent compressive strength, varying between (17.6-53.3)
MPa, and ultimate tensile strength, varying between (27.66-58.06) MPa, with
elongation (%) between (9.14 - 19.0) %. The flexural strength is between (6.80-
31.70) MPa, indicating that the prepared tiles are coherent and can withstand
bending under external forces. The Charpy impact energy of the tiles was
between (30.9-36.0) J, which are very close values; only polyurethane tiles show
higher Charpy impact energy compared to polyester tiles, meaning they absorb
higher energy before breaking. A linear relationship between toughness and
impact energy indicated that polyurethane tiles are tougher than polyester tiles
with values between (97.4-180.0) Jem™. The surface roughness of the produced
tiles suggested their smooth, while the Rockwell hardness test indicated that
polyurethane tiles are harder in comparison with polyester tiles, which are more

ductile and have less hardness. The physical tests of the prepared tiles exhibited



that their water absorption (%) was very low, demonstrating that composite
materials of the tiles are hydrophobic in nature. Additionally, the produced tiles
have a high dimensional stability.

The FTIR spectroscopy of the tiles showed the presence of various
functional groups of the shearing polymers at their absorption frequencies. The
thermal properties of the prepared tiles show the bonded tiles. The thermal
analysis (TGA and DSC) of the prepared tiles suggested that the bonded tiles
with binder were thermally stable, have a high glass transition temperature (Tg),
and exhibit endothermic fusion temperatures. The FESEM images of the
prepared tiles show that the plastic materials are homogeneous and that their
particles are conjoined together by the use of binder and their morphological
surfaces are mostly rough with strong and coherent structures. Finally, the XRD
patterns of the produced tiles show that the final structure of the tile after

binding with polyurethane or polyester has become crystalline.
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