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Effects of Heat Treatment on the Fine Structure of Soft Wood

Takashi TanicucHr and Kanji NakaTo
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Fig. 1 Differential thermal analysis curve of Japanese red pine (Pinus densiflora) in air.
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Fig. 2 Thermogravimetric curve of Japanese red pine in air
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Fig. 4 Changes in the peak intensity of

(002) plane by heat-treated time
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Résumé

This work was undertaken to examine the effects of heat-treatment under the tempera-
ture range of 90°C to 300°C upon the fine structure of wood.

The specimens used in this study were taken from Japanese red pine (Pinus densiflora
Sieb. et Zucc.) wood. The experiment was carried out as follows; the thermal reaction was
examined by differential thermal analysis (D.T.A.), the weight loss on heating wood by
thermogravimentric analysis (T.G.A.), the decomposition of the crystalline region of wood
by heat-treatment by X-ray diffraction analysis, and the change of chemical composition
of heated wood by infrared spectroscopic analysis, respectively.

As a result, it is shown by D.T.A. (Fig. 1) that there are mainly three thermal reaction
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stages; the initial peaks near 110°C are due to dehydration of absorbed water, the peaks
near 300°C are attributed to flaming of volatile products of the initial pyrolysis, and the
sharp peaks near 370°C are due to glowing combution of the residual char. And it is observed
from T.G.A. (Fig. 2) that the weight loss of wood by heat-treatment progresses slowly from
50°C to 110°C and then reaches the maximum near 300°C and to its final stage beyond 300°C.
In addition, it is comfirmed from X-ray diffraction analysis (Fig. 3, 4 and 5) that the cryst-
alline structure of wood does not change by the heat-treatment under the temperature bellow
about 210°C, and beyond 210°C it gradually begins to decompose as the temperature increases,
and then it finally reaches to the amorphous state near 270°C (see Fig. 3 and 5), that the
peak intensity of (002) plane decreases linearly beyond 230°C with the heating time (see
Fig. 4) and that the increase of the peak intensity of (002) plane by heat-treatment at 110°C
for 5 \hours may be associated with the orientation of molecular chains in the para-crystalline
region (see Fig. 3). It is found from infrared analysis (Fig. 6) that the absorption bands at
1720cm-!, 1600cm~! and 760cm-! appear or increase their intensity as the temperature incre-
ases beyond 210°C.



