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Effect of Heat Treatment on the Performance of Blue-stained Poplar Wood
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Abstract: [Objective ]In order to investigate the effect of different heat treatment temperatures on the performance
of blue-stained poplar wood, and improve its the utilization value. [Method] Water vapor was used as heat transfer
medium, the blue-stained poplar wood was treated at temperatures of 13007, 1607, 18001, and 200! for 2 hours in
a high-temperature drying oven. The effect of heat treatment on the density, thermal weight loss rate, dimensional
stability, water absorption, as well as bending and compression strength, and the color change of blue-stained and
non-stained parts of the wood surface were analyzed. Additionally, thermogravimetric analysis was conducted to
reveal the difference of thermal stability of blue-stained and non-stained parts of the heat-treated poplar wood.

[Result] The results showed that the density of blue stained poplar wood decreased and the thermal weight loss
rate increased with the increase of treatment temperature. Under the condition of 200[] heat treatment, the thermal
weight loss rate was 4.32%. The dimensional stability of the 20007 heat-treated wood was the highest, the tangential
and radial anti-shrink rate and anti-swell rate was 42.20% and 39.82%, respectively. The moisture resistance of the
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heat-treated wood was improved with the increasing of treatment temperature, wherein the moisture resistance of
2000 heat-treated wood was 28.83%. Compared with untreated wood, the compressive strength, bending strength,
and bending modulus of elasticity of the 2001 heat-treated wood decreased by 18.47%. 44.47%-. 45.87%. As the
heat treatment temperature increases, the lightness difference AL* between the blue-stained and unstained parts of
the wood gradually decreases from -11.31 to -5.18. The overall lightness of the wood also decreases, with the largest
drop occurring between 1800 and 200[]. The lightness of the blue-stained parts decreases by 16.35%. Additionally,
the color difference between blue-stained and normal parts of poplar wood decreased with increasing heat treatment
temperature,with the color difference between the blue-stained and non-stained parts of 200(] heat-treated wood
reduced by 42.71% compared with that of untreated wood, the heat treatment made the color of the wood surface is
more uniform. [ Conclusion] 2-hours heat treatment at 2000 could significantly improve the dimensional stability
of the blue-stained poplar wood, and reduce the color difference between blue-stained and non-stained parts of the
wood surface, thereby expanding the application range of blue stained poplar wood.
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