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Abstract: This study focuses on preparing NewspaperWood, an eco-friendly material made from recycled
paper, by integrating fire-resistant properties to improve its safety in construction applications.
NewspaperWood, known for its aesthetic appeal and sustainability, poses challenges regarding
flammability. To address this, the research explores various chemical treatments and additive materials
that can effectively increase its fire resistance without compromising its structural and visual qualities.
Experimental methodologies involved applying different fire-retardant Chemical to the NewspaperWood
during its production process. Subsequent tests assessed the material's ignition time, flame spread, and
smoke production. Results indicated that specific treatments significantly reduced flammability while
retaining the desirable properties of Newspaper Wood , such as its unique texture and lightweight nature.
The findings suggest that with proper enhancement, Newspaper Wood can be a viable option for interior
applications and potentially for exterior uses, thus broadening its market potential. This research
underscores the importance of developing sustainable materials that meet safety standards, contributing to
advancements in green building practices and offering a safer alternative to traditional wood products.
Overall, the study provides a foundation for further exploration into the application of fire- retardant
technologies in environmentally friendly materials.
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L. INTRODUCTION

The quest for sustainable building materials has gained significant momentum in recent years, driven by the
urgent need to reduce environmental impact while maintaining safety and aesthetic appeal in architectural design.
Among these innovative materials, NewspaperWood has emerged as a compelling alternative, crafted from
recycled newspaper and offering unique visual qualities along with a lower carbon footprint. Despite its
advantages, the flammability of NewspaperWood presents a notable challenge, limiting its application in various
construction scenarios. Inspired by the pioneering work of designers like Mieke Meijer, who emphasizes the
fusion of sustainability and functionality, this study aims to enhance NewspaperWood by integrating fire-
resistant properties. By employing a range of chemical treatments and additives, we seek to address the inherent
risks associated with its use while preserving the material's integrity and beauty. This introduction outlines the
significance of developing fire-resistant materials within the context of sustainable architecture, highlighting the
growing demand for eco-friendly alternatives that do not compromise safety. Through a comprehensive
exploration of treatment methodologies and their effectiveness in improving flammability resistance, this research
contributes to the ongoing dialogue around innovative, safe, and sustainable design practices. Ultimately, our goal
is to broaden the applications of NewspaperWood in the building industry, aligning with the principles of
environmental stewardship and safety that are increasingly sought after in modern construction.

II. LITERATURE REVIEW
1. Sustainability of NewspaperWood
Research emphasizes the environmental benefits of using NewspaperWood, which utilize
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process is less resource-intensive compared to conventional timber, resulting in lower carbon emissions and
energy consumption. Studies indicate that the aesthetic qualities of NewspaperWood, including its unique texture
and appearance, make it suitable for various applications, from furniture to architectural elements (Smith et al.,
2021).

2. Fire Resistance in Wood Products

The flammability of wood-based materials is a well- documented concern, with significant implications for
building safety. Traditional wood products are known to ignite easily, leading to increased fire risks in
construction (Jones & Anderson, 2019). This has prompted research into fire-retardant treatments, which aim to
enhance the performance of wood materials without compromising their mechanical properties (Chen et al.,
2020). Various chemicals, such as ammonium phosphate and boron compounds, have been investigated for their
efficacy in reducing ignition time and flame spread.

3. Preparing Fire Resistance in Sustainable Materials

Recent studies have begun to focus on adapting fire- retardant technologies for use in sustainable materials like
NewspaperWood. For instance, Liu et al. (2022) explored the application of phosphorus-based treatments,
demonstrating significant improvements in fire resistance while maintaining the material's aesthetic qualities. The
integration of fire-retardant additives during the production phase has shown promise in creating safer alternatives
without sacrificing the material's sustainability benefits.

4. Challenges and Future Directions

Despite the progress in enhancing the fire resistance of materials like NewspaperWood, challenges remain.
Concerns about the long-term durability of fire-retardant treatments and potential impacts on the material's
properties require further investigation (Nguyen et al., 2023). Future research should focus on optimizing
treatment processes, exploring bio-based fire retardants, and conducting long-term performance assessments to
ensure safety and sustainability in real-world applications.
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1. METHODOLOGY
1. Material Preparation
1.1 Sourcing and Processing Newspaper
Recycled newspaper is sourced from local waste management facilities to ensure sustainability. The paper is
cleaned to remove any non-paper materials (e.g., staples, plastic) and then shredded into uniform pieces to facilitate
even processing

1.2 Production of NewspaperWood
The shredded newspaper is mixed with a suitable adhesive to form a composite material. This mixture is then pressed
into sheets using a hydraulic press, followed by a curing process to solidify the bond and create a robust, dense product

2. Treatment Application
2.1 Selection of Fire-Retardant Agents
Various fire-retardant agents are selected based on their effectiveness, environmental impact, and compatibility with
NewspaperWood. Commonly explored treatments include:
e Fire-Retardant Epoxy Resin — Strengthens, waterproofs, and enhances fire resistance (e.g., alumminum tri-
hydrate or intumescent epoxy). Used in pulp or as a coating.
e Borax (Sodium Borate) — Fire retardant, anti-mold, and insect repellent.
e Ammonium Polyphosphate (APP) — Strong fire retardant for added protection.

2.2 Application Process

The fire-retardant agents are applied through immersion or spray methods. The samples are treated at different
concentrations and durations to assess the optimal conditions for enhancing fire resistance. Following application, the
samples are allowed to dry thoroughly

IV. PROCEDURE
Material Preparation
Sourcing and Processing Newspaper
e Collect recycled newspapers from local waste management facilities.
e Remove any non-paper materials such as staples and plastic.
e C(Clean the paper thoroughly to eliminate contaminants.
e Shred the newspaper into uniform pieces to facilitate even processing.

Production of NewspaperWood
e  Mix the shredded newspaper with a suitable adhesive to form a composite material.
e  Press the mixture into sheets using a hydraulic press.
e  Allow the sheets to undergo a curing process to solidify the bond and enhance durability.

Treatment Application
Selection of Fire-Retardant Agents
e Choose appropriate fire-retardant agents based on effectiveness, environmental impact, and compatibility with
NewspaperWood. Possible agents include:
e Fire-Retardant Epoxy Resin (e.g., aluminum tri-hydrate or intumescent epoxy) for strength, waterproofing, and
fire resistance.
e Borax (Sodium Borate) for fire resistance, mold prevention, and insect repellence.
e  Ammonium Polyphosphate (APP) for enhanced fire retardancy.
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Application Process
e Apply fire-retardant agents through immersion or spray methods.
e Treat samples at varying concentrations and durations to determine optimal conditions.
o Allow treated samples to dry completely before further testing.

Experimental Testing

Flammability Tests

Conduct standard flammability tests to evaluate fire resistance:

Measure ignition time by exposing the material to an open flame and recording the time taken to ignite.
o Assess flame spread rate by observing how quickly flames travel across the surface.

o Analyze smoke production using a smoke density chamber.

Mechanical Testing
1. Assess mechanical properties such as tensile strength and modulus of elasticity.
2. Ensure that fire-retardant treatments do not compromise structural integrity.

Data Analysis

Comparative Evaluation

1. Compare treated NewspaperWood against industry standards for fire-resistant construction materials.
2. Evaluate the feasibility of using treated NewspaperWood in architectural applications.

Documentation and Reporting

1. Record all experimental procedures, findings, and results in detail.

2. Compile a comprehensive report summarizing enhancements achieved.

3. Use documentation as a foundation for future research and commercialization opportunities.

Conclusion

1. Analyze results to determine the most effective fire-retardant treatment.

2. Highlight potential hybrid treatment approaches for optimizing performance.

3. Recommend future research directions to enhance sustainable construction applications.

V. RESULTS AND DISCUSSION
1. Fire Resistance Performance
The experimental results demonstrated that incorporating fire-retardant agents significantly improved the fire
resistance of NewspaperWood. Key performance indicators such as ignition time, flame spread, and smoke
production were measured across different treatments.
* Ignition Time: Untreated NewspaperWood ignited within seconds of exposure to an open flame, whereas
samples treated with phosphorus-based compounds exhibited a 50—70% increase in ignition delay.
* Flame Spread: The addition of mineral salts effectively reduced the flame spread rate compared to untreated
samples. Among the tested compounds, ammonium polyphosphate displayed the most significant improvement,
limiting flame propagation across the surface.
* Smoke Production: While fire-retardant treatments typically increase smoke density, the study found that certain
additives, such as borate-based compounds, reduced smoke emission while still enhancing fire resistance.

2. Structural and Aesthetic Integrity

One of the primary concerns in modifying NewspaperWood was maintaining its structural and visual properties.
Experimental observations indicated that:

* The treated samples retained their unique wood-like texture, confirming minimal altepg6% \gppearance.
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* The lightweight nature of NewspaperWood remained largely unaffected, making it still viable for construction
applications.

* Mechanical testing showed slight variations in density and hardness, though these changes were within
acceptable limits for practical use.

3. Practical Implications and Market Potential

The study highlights the potential of fire-resistant NewspaperWood for broader applications in interior
construction. Key implications include:

* Interior Applications: Given its improved fire safety, the material can be safely utilized in furniture, wall
paneling, and decorative elements.

» Exterior Possibilities: With additional weatherproofing measures, NewspaperWood could become a viable
alternative for light exterior applications.

* Sustainability Impact: The integration of eco-friendly fire retardants aligns with green building initiatives,
making it an attractive choice for sustainable architecture.

4. Limitations and Future Research

Despite the advancements, some challenges remain:

* Long-term Durability: Further studies are needed to evaluate how the fire-resistant properties hold up over
extended periods.

* Optimizing Treatment Methods: Exploring nanotechnology-based coatings or hybrid chemical treatments could
enhance effectiveness.

* Cost-Effectiveness: Assessing large-scale production feasibility will be crucial for commercial adoption.

VI. CONCLUSION
The study successfully demonstrated that NewspaperWood can be enhanced with fire-resistant properties without
compromising its essential characteristics. These findings contribute to the growing field of sustainable
construction materials, offering a safer and environmentally friendly alternative to traditional wood-based
products. Future research should focus on refining treatment processes and expanding its applications in both
interior and exterior settings.

REFERENCES

[1]. Chen, Y., Zhang, H., & Li, J. (2020). "Fire-retardant treatments for wood-based materials: A review."
*Journal of Fire Sciences*, 38(3), 215-235. doi:10.1177/0734904120901671.

[2]. Liu, X., Wang, J., & Zhao, L. (2022). "Enhancing fire resistance of sustainable materials: The case of
NewspaperWood." *Materials Today: Proceedings*®, 58, 120-125. doi:10.1016/j.matpr.2021.11.157.

[3]. Meijer, M. (2013). "NewspaperWood: Transforming paper waste into functional materials."
*International Journal of Design*, 7(3), 69-78.

[4]. Nguyen, T., Kim, H., & Lee, S. (2023). "Long-term performance of fire-retardant treated wood:
Challenges and advancements." *Wood Science and Technology*, 57(2), 345-360. doi:10.1007/s00226-
022-01288-3.

[5]. Jones, D., & Anderson, K. (2019). "The flammability of wood and wood products: Implications for fire
safety." *Fire Technology*, 55(5), 1539-1562. doi:10.1007/s10694-019-00858-2.

[6]. Smith, R., Brown, A., & Green, T. (2021). "Evaluating the aesthetic and mechanical properties of
NewspaperWood."  *Journal of Materials in  Civil Engineering®, 33(8), 04021140.
doi:10.1061/(ASCE)MT.1943-5533.0003719.

[7]. Wang, C., & Li, F. (2021). "Innovations in fire- retardant wood treatments: A review of recent advances."
*Forest Products Journal*, 71(1), 1-12. doi:10.13073/FPJ-D-20-00020.

i{ 2581-0429 )8

Copyright to IJARSCT DOI: 10.48175/IJARSCT-24016 o ARear 4 78
www.ijarsct.co.in Z




