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Effect of tin oxide nano particles and heat treatment on decay resistance and
physical properties of beech wood (Fagus orientalis)

Abstract

This research was conducted to investigate the effect of Tin
oxide nanoparticles and heat treatment on decay resistance
and physical properties of beech wood. Biological and
physical test samples were prepared according to EN-113 and
ASTM-D4446-05 standards respectively. Samples were
classified into 4 groups: control, impregnation with Tin oxide
nanoparticles, heat treatment and nano-heat treatment.
Impregnation with Tin oxide nano at 5000ppm concentration
was carried out in the cylinder according to Bethell method.
Then, samples were heated at 140, 160 and 185°C for 2 and 4
hours. According to results, decay resistance improved with
increasing time and temperature of heat treatment. Least
weight loss showed 46.39% reduction in nano-heat samples
treated at 180°C for 4 hours in comparison with control at
highest weight loss. Nano-heat treated samples demonstrated
the maximum amount of water absorption without significant
difference with control and nanoparticles treated samples.
Increase in heat treatment temperature reduced water
absorption so that it is revealed 47.8% reduction in heat
treated samples at 180°C for 4h after 24h immersion in water.
In nano-heat treated samples at 180°C for 2h was measured
least volume swelling. Volume swelling in nano-treated
samples decreased 8.7 and 22.76% after 2 and 24 h immersion
in comparison with the control samples respectively.

Keywords: heat treatment, physical properties, decay
resistance, tin oxide nano.
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