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Research review of material prediction and
quality control of heat-treated wood

XING Dong, HU Jianpeng, YAO Lihong

(College of Material Science and Art Design, Inner Mongolia Agricultural University, Hohhot 010018, Inner Mongolia,
China)

Abstract: As an environmental-friendly wood physical modification method, wood heat treatment can not only
improve the dimensional stability and biological durability but also effectively improve wood color, and is
widely used in the functional improvement of fast-growing wood. Some representative research achievements
on heat treatment technology are discussed. The traditional processes of wood heat treatment are summarized,
and the future research is prospected. The present research on wood heat treatment mainly focuses on the
following aspects: (1) the influence mechanism of high temperature heat treatment on such properties as wood
dimensional stability, color and crystallization; (2) effects of high temperature environment on the content of the
main chemical components, the volatile evaporations and degradation process of wood extraction; (3) changes
and reactivity of phenolic hydroxyl and surface free radicals in lignin; (4) effects of heat treatment on wood
permeability, paint film adhesion and durability. On this basis, the correlation between changes of wood
characteristics (mass or surface chromaticity index) before and after heat treatment and heat treatment intensity

is further analyzed. The characteristic parameters of wood such as mass loss rate, color difference of treated
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wood and the ratio of oxygen to carbon elements are important parameters to predict the properties of heat-
treated wood. The future research on wood heat treatment should focus on the relation of micromechanical
properties at the cell level and the macro-mechanical properties, and the development of catalysts to reduce the
energy consumption of wood heat treatment. The biological durability, environmental and mechanical properties
of heat-treated wood can be predicted rapidly and accurately based on the content or proportion of the main
elements, surface color and other characteristics. On the other hand, the main parameters of heat treatment
process are determined by using the prediction model according to the application environment and
requirements, which can provide reference for the follow-up study. [Ch, 48 ref.]
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Plato Wood“#hBE T2 1 SHELL @, FZAIHIK . IR SAER RN FE, HA T2
F35 . OB IR R AIZE VIR R AR IR 150 °C L (EARIE T 45 G A B Fl . Ak 3R i
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