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Effect of Heat Treatment Conditions on Color Change and
Termite Resistance of Heat-Treated Wood*!

Jong-Bum Ra**" - Ki-Bum Kim*® - Kyung-Hun Leem*’
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ABSTRACT

This study was conducted to investigate the color change of heat-treated wood made of Korean pine
(Pinus koraiensis S. et Z), and lodgepole pine (Pinus contorta Dougl). The wood samples were
heat-treated at 9 different treatment combinations of temperature (170, 180, 200, 220, and 230°C), and
time (90, 120, 180, 240, 270 min.) set up by a response surface method. Wood color was measured using
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a colorimeter, and the samples were installed for evaluating the resistance of termite in the field test
sites set up in Jinju. The lightness decreased with the increase of treatment temperature and treatment
time. The color differences were evaluated by the method of National Bureau of Standards (NBS), and
response surface models to predict the color change were fitted as a function of treatment temperature
and treatment time. The R* values of the fitted models of heat-treated Korean pine and lodgepole pines
were 092, and 088, respectively, showing the potential way for the prediction of color changes. Severe
damage was found from the samples in the field test site, which means that the manufactured
heat-treated wood did not show the termite resistance enough for the outdoor use.

Keywords : heat-treated wood, termite resistance, response surface method
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Table 1. Central composite design for the prediction of color change of the surface of heat-treated

wood
Actual factor values Coded values
Temp. (°C) Time (hours) Temp (°C) Time (hours)

180 20 -10 -10

220 20 10 -10

180 40 -10 10

220 40 10 10

170 30 15 00

230 30 15 00

200 15 00 -15

200 45 00 15

200 30 00 00
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Table 2. Central composite design for the prediction of color change of the surface of heat-treated

wood.
Actual factor values Korean pine Lodgepole pine
Temp. (°C) Time (hrs) L* a* b* AFE L* a* b* AF
180 20 7618 650 2741 314 8255 503 2511 101
220 20 3572 803 1375 4263 5107 1138 2424 3175
180 40 5422 1034 2569 2302 7988 656 2669 292
220 40 3105 621 917 4840 4129 959 1734 419
170 30 4801 1222 2500 2882 6211 1104 27.60 2098
230 30 2983 591 672 5038 3588 844 1296 4812
200 15 7420 767 2871 512 7867 7.80 3009 035
200 45 4197 1074 1967 3551 5332 1186 2611 2962
200 30 5573 1118 2658 2174 6707 1050 2914 1640
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Fig. 1. Color differences of Korean pine ex-
pressed as a function of temperature
and time.
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Fig. 2. Color differences of lodgepole pine ex-

pressed as a function of temperature
and time.
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Korean pine
(200°C, 4h 30min)

Korean pine
(200°C, 3h)

Lodgepole pine
(200°C, 3h)

Lodgepole pine
(180°C, 4h)

Fig. 3. Termite attack to the heat treated wood 5 months after the exposure in the field test site,

Jinju.
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