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Heat treatment of wood material increases the dimensional stability and prevents
cracks on the wood surface formed by rain and harmful rays. In this study, the effect

of heat treatment application on the contact angle values of heat-treated Spruce (Picea
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abies) wood was investigated. For this purpose, drop (5 pl) was dropped onto the surface
with the help of a syringe and images were taken with the digital camera. The images
were transferred to the computer and contact angle values were determined by using
image analysis program. Surface contact angle values of the spruce wood were increased
with the application of heat treatment. Therefore, it has been determined that the sur-
face wettability properties decrease with heat treating application.

Introduction

One of the most important problems of wood materials is the
dimensional change and decay with environmental impact [1-
4]. Chemical methods used in the wood material modification,
are easily applied, and the wood protects against deterioration
and decay of material [5]. Heat treatment; it is an alternative
modification method to the use of chemicals in order to increase
the dimensional stabilization of the wood material and to protect
it against tree pests [6]. The aim of this study is to determine
the surface contact angle values of heat treated (HT) and unheat
treated (UHT) spruce wood and to evaluate about the dynamic
wetting properties of this material.

Material and Methods

In this study were studied on spruce (Picea abies) wood. The
timber (heat treated and unheat treated) used in the study was
obtained from the forest products factory. Firstly, contact angles
were determined by using contact angle method to determine
surface wettability properties on spruce wood materials. For
this purpose, 30 pieces samples have been cut (spruce; 15 heat

treated materials, 15 unheat treated materials) in 20x20x30
mm dimensions. The samples were stored until they reached
equilibrium humidity in air conditioning cabinet [7-10]. After the
water drop (5 pl) was dropped onto the surface, images were taken
every 5 seconds during 30 seconds. The images were transferred to
the image analysis program “image j” and the contact angle values

of the drops were determined by this program.

Results and Discussion

The tangential (T) and radial (R) direction contact angle values
of the spruce (heat treated-unheat treated) test samples are given
in Table 1 and Figure 1. At the end of the 30th seconds (lowest)
contact angle of the heat-treated spruce samples is 77.38° in the
tangential direction and 72.74° in the radial direction. At the end
of the 30" seconds (lowest) contact angle of the unheat treated
spruce samples is 30,87° in the tangential direction and 27,37°
in the radial direction. Kocaefe et al. (2008) determined that the
surface contact angle of the wood material increases with the heat
treatment application.
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Table 1: Results of contact angle values on spruce wood surface.

Treatment/Time (sec.) 0 5 10 15 20 25 30
UHT-R 80,37 71,79 60,14 50,85 40,36 33,96 27,37
UHT-T 81,37 72,77 63,43 52,40 44,62 35,99 30,87
HT-R 129,65 126,74 118,36 108,48 92,47 83,58 72,74
HT-T 130,37 127,82 122,16 117,66 99,27 86,98 77,38
Note:

*UHT: Unheat-treated HT: Heat-treated R: Radial section, T: Tangential section.
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Figure 1: Contact angle values of Spruce samples throughout 30 seconds.

Conclusion

It was determined that the wettability properties of spruce
wood decreased by the application of heat treatment. In line
with this result, the use of ThermoWood treated wood materials
outdoors in damp environments will be more favorable compared
to untreated wood material. “Image ]’ program could use to
determine the dynamic wetting properties of the wood surface.
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