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Haszpanue nyouukanuu: «TECHNOLOGY OF MAKING PANELS FROM WOOD
WASTE»

Abstract

The increasing demand for sustainable materials and efficient waste
management has led to the development of technologies for producing panels from
wood waste. These panels, including particleboard, fiberboard, and oriented strand
board, utilize wood residues such as sawdust, chips, and shavings. This paper explores
the raw materials, production technologies, processing methods, properties,
advantages, and applications of wood waste-based panels. It highlights their role in
promoting environmental sustainability and resource efficiency in the wood and

construction industries.

1. Introduction

Wood processing industries generate significant amounts of waste in the form of
sawdust, wood chips, shavings, and offcuts. Traditionally, much of this waste was
either burned or discarded, contributing to environmental pollution and resource
inefficiency. With increasing environmental awareness and the need for sustainable
materials, the conversion of wood waste into engineered panels has become an
important technological advancement.

Wood-based panels made from waste materials are widely used in furniture
manufacturing, construction, and interior design. These panels provide a cost-effective
and environmentally friendly alternative to solid wood while maintaining acceptable

mechanical and physical properties.
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2. Types of Wood Waste-Based Panels
2.1 Particleboard

Particleboard is produced from wood particles such as sawdust and chips bonded
together with adhesives under heat and pressure. It is widely used in furniture and

cabinetry.

2.2 Fiberboard (MDF/HDF)

Medium-density fiberboard (MDF) and high-density fiberboard (HDF) are made

from wood fibers that are refined and compressed. They offer smooth surfaces suitable

for painting and finishing.

2.3 Oriented Strand Board (OSB)

OSB is manufactured from larger wood strands arranged in specific orientations

to improve strength. It is commonly used in structural applications such as wall

sheathing and flooring.

3. Raw Materials
3.1 Wood Waste Sources

The main raw materials include:

Sawdust

Wood chips

Shavings

Bark and forest residues

Recycled wood

3.2 Adhesives and Binders

Binding agents are essential for panel production:

Urea-formaldehyde (UF) resin
Phenol-formaldehyde (PF) resin
Melamine-formaldehyde (MF) resin

Bio-based adhesives (e.g., lignin, soy protein)

3.3 Additives

Additional materials may be used to enhance performance:
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. Wazxes (for water resistance)
. Fire retardants

. Preservatives

4. Production Technology

The manufacturing process of wood waste panels involves several stages:

4.1 Collection and Preparation of Raw Materials

Wood waste is collected from sawmills, furniture factories, and forestry
operations. The materials are sorted to remove impurities such as metal, plastic, and
dirt.

Processes:

. Cleaning and screening

. Size reduction (chipping, grinding)

. Classification based on particle size

4.2 Drying

Moisture content significantly affects the quality of panels. Therefore, wood
particles or fibers are dried to an optimal moisture level (typically 2—8%).

Methods:

. Rotary drum dryers

. Flash dryers

4.3 Blending and Adhesive Application

The dried wood particles are mixed with adhesives and additives in blending
equipment.

Key Factors:

. Uniform distribution of resin

. Control of adhesive content

. Addition of wax for moisture resistance
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4.4 Mat Formation

The blended material is spread into a mat or layer on a conveyor belt.

Techniques:
. Manual or automated spreading
. Layered structure for improved strength (e.g., fine particles on surfaces,

coarse inside)

4.5 Hot Pressing

The mat is compressed under high temperature and pressure to form a solid
panel.

Parameters:

. Temperature: 150-220°C

. Pressure: 2-5 MPa

. Pressing time: depends on thickness

During this stage, the adhesive cures and bonds the particles together.

4.6 Cooling and Conditioning
After pressing, panels are cooled and conditioned to stabilize their properties and

prevent deformation.

4.7 Finishing Operations

Final processing includes:

. Trimming edges

. Sanding surfaces

. Cutting to required sizes

. Surface coating or lamination

5. Properties of Wood Waste Panels

The properties of panels depend on raw materials and processing conditions:
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5.1 Mechanical Properties
. Bending strength
. Modulus of elasticity

. Internal bond strength
5.2 Physical Properties

. Density

. Moisture resistance

. Thermal insulation

5.3 Surface Quality
. Smoothness
. Paintability
. Machinability

6. Advantages of Using Wood Waste

6.1 Environmental Benefits

. Reduces deforestation by minimizing the need for solid wood
. Decreases waste disposal and landfill use
. Lowers carbon emissions

6.2 Economic Benefits

. Utilizes low-cost raw materials
. Reduces production costs
. Adds value to waste products

6.3 Resource Efficiency
. Maximizes the use of available wood resources

. Promotes circular economy principles

7. Challenges and Limitations
Despite its advantages, the technology faces several challenges:
. Emission of formaldehyde from synthetic resins

. Limited water resistance in some panel types
702



. Variability in raw material quality

. Recycling difficulties for finished panels

8. Applications

Wood waste-based panels are widely used in various industries:

. Furniture manufacturing (tables, cabinets, shelves)
. Interior design (wall panels, flooring)

. Construction (roofing, wall sheathing, subfloors)

. Packaging materials

9. Future Developments

Research and innovation are focused on improving sustainability and

performance:
. Development of eco-friendly adhesives with low emissions
. Use of nanotechnology for enhanced strength and durability
. Recycling and reuse of panel products
. Integration with smart manufacturing systems

10. Conclusion

The technology of making panels from wood waste is a crucial step toward
sustainable material production and efficient resource utilization. By converting waste
into valuable products, this technology reduces environmental impact and supports
economic growth.

Although challenges such as emissions and material variability remain, ongoing
advancements are expected to improve the quality and sustainability of wood-based
panels. As global demand for eco-friendly materials continues to rise, wood waste
panel technology will play an increasingly important role in the future of construction

and manufacturing industries.
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