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Development of wood heat treatment research and industrialization
GU Lianbai', DING Tao'", JIANG Ning”

(1. College of Materials Science and Engineering, Nanjing Forestry University, Nanjing 210037, China;
2. Jiangsu Xinan Wood Drying Equipment Co. Ltd., Nanjing 210037, China)

Abstract; Wood heat treatment is a wood modification technology performed in an inert atmosphere at temperatures a-
bove 160 C, which can significantly improve dimensional stability, biological durability and vibrational properties of
wood. Besides, it can adjust wood color and modify wood environmentally friendly. However, wood mechanical
properties, especially bending strength and impact strength are weakened by the high temperature. The degradation of
hemicelluloses is the factor dominating the properties of heat-treated wood, which reduces the hydrophilic groups and
nutrient substances in the wood; lowers wood toughness and influences its brightness index. Cellulose and lignin un-
dergo less pronounced changes during the treatment. The increase of cellulose crystallinity makes wood more hydro-
phobic and rigid. A more rigid cross-linked structure of lignin was formed during the treatment, which not only pro-
hibits the swelling of cell wall but also is the main reason for the color change of the heat-treated wood. The heat-in-
duced extractives are mainly degradation products of hemicelluloses and may affect hygroscopicity and vibrational
properties of the wood. The modification degree of the heat-treated wood is affected by various processing factors, a-
mong which, temperature ranks No.1 followed by the pressure of treatment environment and remaining time at the
maximum temperature. The treatment temperature of 200 C is an altering point for the properties of the treated wood,
above which the dimensional stability and biological durability can be significantly improved with the cost of great
strength loss. Wood heat treatment has been widely used in the wood industries, which is resulted from the systematic
fundamental studies on the one hand, and due to its good environmental, economic and technological advantages on
the other hand. Although the theories and technologies of wood heat treatment have been well established, there still ex-
ist many unknowns need to be further explored. One challenge is to balance the property improvement and strength loss
so that the application of the heat-treated wood can be further broadened. Keeping the color of the treated wood stable is

another work worthy of considering especially for those trying to use it as an alternative to tropical species. The treat-
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ment equipment and its auxiliaries still have room to be updated to guarantee the long-term service of the system.

Keywords: wood heat treatment; wood property; property modification mechanism; commercial application
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Fig. 1 Influence of heat treatment on color of Fraxinus
mandshurica (upper) and Pseudotsuga menziesii (lower)
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Fig. 2 Changes of wood cell wall components during heat treatment and the induced property changes
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