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Investigating the effect of recycled polyethylene powder on physical and
mechanical properties of three-layer particleboard

Abstract

In this study, the physical and the mechanical properties
of three-layer  particleboard  produced by  recycled
polyethylene powder and wood particles were investigated.
For this purpose, recycled polyethylene powder in different
levels (0, 10, 20, 30, 40 and 50%) and urea — formaldehyde
(UF) resin in two levels of 5 and 10% were used. Mechanical
and physical properties including density, water absorption
and thickness swelling after 2 and 24 hours  immersion
in water, bending strength (MOR), modulus of elasticity
(MOE) and internal bonding (IB) were measured. Results
showed an improvement in MOE, MOR and IB with
increasing the proportion of recycled polyethylene in the
board composition. Adding urea formaldehyde resin had a
significant effect on the bending strength, modulus of
elasticity and internal bonding. Water absorption (WA) and
thickness swelling (TS) after 2 and 24 hours immersion in
water decreased with increasing of recycled polyethylene
content. The maximum of WA and TS after 2 and 24 hours of
immersion in water were found in control specimens and the
best value of these factors were found in the boards
containing of 50 percent of recycled polyethylene. With
increasing urea formaldehyde resin from5 to 10%, MOR,
MOE and IB increased and WA and TS after 2 and 24 hours
decreased. The reinforcing role of recycled polyethylene in
particleboard strength can result in the reducing of UF resin
consumption in particleboard. Based on the finding of this
study, recycled polyethylene and UF resin could be used for
general purpose particleboard up to 40 percent and 5 percent
of the oven-dry panel weight, respectively.

Keywords: three-layer particleboard, recycled polyethylene,
urea formaldehyde resin.
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