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Technology and mechanism of chemical discoloration of oak
( Quercus acutissima) using FeCl, solution

CAO Huimin, WANG Wenbin, SUN Weisheng* , SUN Fangli, JIA Shifang, LIU Jingyi
(School of Engineering, Zhejiang A& University, Hangzhou 311300, China)

Abstract; As an important decoration material, the color of wood is of great significance to the identification and aes-
thetic effect of wood. To a certain extent, it determines the commercial value of wood, so it is particularly important
to modify the color of wood. At the same time, the discoloration of wood widely happens during the service of wood
products. The discoloration occurs with the influence of light, heat and microorganisms. It is considered to be one of
the defects in the process of wood storage, processing and utilization, but it also provides a method for wood color
modification. The color-related chemical components in wood mainly come from lignin and extracts with unsaturated
structure, which can easily react with other chemical reagents to change the color of wood surface, so it is feasible to
change the color of wood by chemical reaction. In this paper, ferrous chloride (FeCl,) was used as chromogenic a-
gent to obtain chromogenic oak ( Quercu sacutissima) veneer by impregnation. The effects of FeCl, mass ratio, treat-
ment temperature, treatment time and drying temperature on the discoloration of oak veneer were studied by the or-
thogonal test method, and the optimum treatment process was obtained. The surface chromaticity coefficient of oak
was measured by chromatometer, and the discoloration of oak was determined by the ultraviolet diffuse reflectance
spectroscopy and infrared spectroscopy. The results showed that the surface of oak veneer was blue-black, uniform in
color and clear in texture after the treatment with ferrous chloride solution. The primary and secondary factors affecting
the discoloration of oak veneer were: ferrous chloride mass ratio > drying temperature > treatment temperature > treat-
ment time. The optimization of chemical discoloration of oak was with ferrous chloride. The technological parameters
were as follows: the mass ratio of ferrous chloride of 1.0%, the treatment time of 10 min, the treatment temperature
of 80 C, and the drying temperature of 40 C. Alkali extraction could remove most of the lignin or phenolic sub-
stances on the surface of oak veneer, which can react with iron ions, and no obvious discoloration reaction occurred
between oak and oak after the alkali extraction. The discoloration reaction of iron ions mainly occurred on phenolic hy-

droxyl groups and aromatic ring substituents of wood. The complexation reaction of phenolic substances with iron ions
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in wood was the main cause of the discoloration.

Keywords ; chemical discoloration; oak; wood color; metal ion
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alkali extraction and iron discoloration
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