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Article Info ABSTRACT

Article type: Background and Objectives: In response to the scarcity of forest
Full Length Research Paper  resources and the growing demand for wood and its products, the
cultivation of fast-growing species serves as a means to ensure a steady
supply of raw wood material. One such species is Paulownia fortune,
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Received: 07.15.2023 which possesses unique characteristics. Given the significance of
Revised: 08.19.2023 maximizing the utilization of wood in various applications, these valuable
Accepted: 08.23.2023 materials are now subject to various modifications. Among these, thermal

modification emerges as an efficient and environmentally friendly method,
offering a viable approach to enhancing the properties of fast-growing
wood species. Therefore, this study aimed to investigate the impact of
thermal treatment using air and oil on selected physical and mechanical
properties of Paulownia wood.
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Thermal modification, Materials and Methods: The wood utilized in this study comprised of
Thermowood three trunks sourced from Paulownia fortune that obtained from the Shasat

Kalate forest of Gorgan University of Agricultural Sciences and Natural
Resources. Following conversion into boards, the wood was air-dried.
Subsequently, samples with straight fibers and impeccable appearance
were prepared. Two thermal modification methods were employed to
modify the samples: air-based thermal modification using the Thermo-D
process (at 212 = 3 °C for 2 hr), and thermal modification using rapeseed
oil with identical temperature conditions as the air-based method. The
samples were then subjected to colorimetric testing, as well as tests
evaluating bending strength, hardness, impact resistance, water absorption,
and thickness shrinkage.

Results: The results demonstrated that both methods of heat treatment had
a notable impact on the physical and mechanical properties. Overall, heat
treatment using both methods led to a reduction in density, water
absorption, elongation, brightness index, impact resistance, hardness,
modulus of rupture (MOR), and modulus of elasticity (MOE). However,
when comparing the two methods, heat treatment in oil exhibited a
comparatively lesser detrimental effect on the loss of MOR, MOE, and
color changes in comparison to heat treatment in air.

Conclusion: Overall, Paulownia fortune wood treated with oil showed
comparatively better physical and mechanical properties when compared to
the wood treated with air. Consequently, heat treatment in oil proves to be
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a more effective method for enhancing the physical and mechanical

properties of Paulownia fortune wood in comparison to heat treatment
in air.
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Figure 1. Diagram of thermal modification of Paulownia wood with air and oil heat treatment in this research.
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Figure 2. The effect of heat treatment in air and oil on the density of Paulownia wood (UNM: untreated wood,
OHT: wood heat treated with oil, AHT: wood heat treated with air).
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Table 1. Analysis of variance of Paulownia wood heat treatment in air and oil on its physical and mechanical properties.
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Figure 3. The effect of heat treatment in air and oil on the volumetric shrinkage of Paulownia wood after 2 and
24 hours of immersion in water.
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Figure 8. The effect of heat treatment in air and oil on the modulus of rupture of Paulownia wood (UNM:
untreated wood, OHT: heat treated wood in oil, AHT: heat treated wood in air).
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Figure 9. The effect of heat treatment in air and oil on the modulus of elasticity of Paulownia wood (UNM:
untreated wood, OHT: heat treated wood in oil, AHT: heat treated wood in air).
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