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Abstract 

Magnesium-based construction materials have gained significant attention due to 

their lightweight nature, durability, and fire-resistant properties. This paper examines 

the feasibility of manufacturing magnesium boards, exploring the chemical 

composition, production processes, mechanical properties, and potential applications 

in the construction industry. By analyzing the structural integrity, environmental 

sustainability, and economic viability of these materials, this study aims to provide a 

comprehensive understanding of their advantages and challenges. 

Introduction 

The increasing demand for sustainable and high-performance building materials has 

led to the exploration of magnesium-based alternatives. Magnesium oxide (MgO) 

boards offer significant benefits, including superior fire resistance, moisture 

resistance, and structural strength compared to conventional gypsum and cement 

boards. This study investigates the fundamental principles behind the synthesis and 

manufacturing of magnesium boards, the role of additives in enhancing their 

performance, and their applicability in modern construction [Davidovits, 2013]. 

Chemical Composition and Properties 

Magnesium boards are primarily composed of magnesium oxide (MgO), which is 

derived from calcined magnesite (MgCO3). The key components influencing their 

performance include: 

1. Magnesium Oxide (MgO): Acts as the primary binding agent, providing high fire 

resistance and durability [Pacheco-Torgal et al., 2014]. 
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2. Magnesium Chloride (MgCl2) or Magnesium Sulfate (MgSO4): Used as an 

activator in the hydration reaction, influencing the setting time and mechanical 

properties [Xu & Van Deventer, 2000]. 

3. Reinforcement Materials: Wood fibers, glass fibers, or perlite are often added to 

improve tensile strength and flexibility [Morgan & Gilman, 2013]. 

4. Filler Materials: Fly ash, silica fume, and other mineral fillers enhance the overall 

performance and reduce production costs [Schartel & Hull, 2007]. 

Manufacturing Process 

The production of magnesium boards involves several key stages: 

1. Raw Material Preparation: Magnesite (MgCO3) is calcined at temperatures 

between 6001000°C to produce reactive magnesium oxide [Alongi et al., 2015]. 

2. Mixing and Hydration: MgO is mixed with MgCl2 or MgSO4 solution, forming a 

gel-like paste. Reinforcement and filler materials are then added to enhance the final 

properties. 

3. Molding and Forming: The mixture is poured into molds and compacted under 

controlled pressure to achieve the desired thickness and density. 

4. Curing and Drying: The boards undergo controlled curing at ambient or elevated 

temperatures to ensure complete hydration and structural integrity. 

5. Surface Finishing: The cured boards may be sanded, coated, or treated to enhance 

their durability and aesthetic appeal. 

Mechanical and Thermal Properties 

The performance of magnesium boards is assessed through various mechanical and 

thermal tests: 

- Compressive and Flexural Strength: Evaluates the load-bearing capacity and 

flexibility [Davidovits, 2013]. 

- Fire Resistance: Magnesium boards exhibit excellent fire resistance due to the non-

combustibility of MgO [Schartel & Hull, 2007]. 

- Water Absorption and Moisture Resistance: The presence of MgCl2 can lead to 

hygroscopic behavior, which is mitigated through additives and coatings [Morgan & 

Gilman, 2013]. 
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- Thermal Conductivity: Compared to traditional construction materials, MgO 

boards offer improved insulation properties [Pacheco-Torgal et al., 2014]. 

Applications in Construction 

Magnesium boards have diverse applications in the construction sector, including: 

1.Wall Panels and Partitions: Used as a replacement for drywall due to superior 

strength and fire resistance [Xu & Van Deventer, 2000]. 

2. Ceiling Panels: Lightweight and moisture-resistant, making them suitable for 

humid environments [Alongi et al., 2015]. 

3. Flooring Substrates: Provide a durable base for various floor coverings [Schartel 

& Hull, 2007]. 

4. Fireproof Cladding: Used in high-risk buildings for enhanced fire protection 

[Davidovits, 2013]. 

5. Structural Insulated Panels (SIPs): Contribute to energy-efficient and 

sustainable building designs [Morgan & Gilman, 2013]. 

 

Environmental and Economic Considerations 

The sustainability of magnesium boards depends on several factors: 

- Eco-Friendly Production: MgO-based materials produce lower CO2 emissions 

compared to Portland cement [Pacheco-Torgal et al., 2014]. 

- Recyclability: Magnesium boards can be repurposed and recycled, reducing 

construction waste [Xu & Van Deventer, 2000]. 

- Cost Efficiency: Although raw material costs may be higher, the durability and 

longevity of MgO boards contribute to long-term savings [Alongi et al., 2015]. 

Challenges and Future Perspectives 

Despite their advantages, magnesium boards face certain challenges: 

- Moisture Sensitivity: Unsealed MgO boards may absorb moisture, leading to 

performance degradation [Davidovits, 2013]. 

- Chloride Corrosion: The presence of MgCl2 can cause steel reinforcement 

corrosion if not properly sealed [Morgan & Gilman, 2013]. 


