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Schematic illustration of the apparatus used for the acetylation of the wood specimen in supercritical carbon dioxide.

1: RIGAMRD, 2 KIGE#R@. 3: “HHERER A 43800870 5807, 6:ath. 7 BEEA HLRE,

8 HIKFERE, 9: T XF v I AZ—F—, 10: 5L

1: batch container #1; 2: batch container #2; 3: carbon dioxide cylinder; 4: pump; 5: valve; 6: specimen; 7: supercritical carbon

dioxide; 8: acetic anhydride; 9: magnetic stirrer; 10: back-pressure regulator.
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(1738 em™ /1030 cm™) & D%
Relationship between the absorption peak intensity
ratio (1738 cm™ / 1030 cm™) obtained by Fourier
transform infrared (FT-IR) spectroscopy and the
weight percent gain (WPG) obtained by acetylation.
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Fig. 3. 2BHIE L (ATR) IO Izid ) OV TR
Preparation process of the specimen used in the
attenuated total reflection (ATR) method.
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Fig.4. JOSAEOMOMOKFE R ZZL BT &
F UL O WPG 534
WPG distribution of the acetylated specimen in the
presence of various acetic anhydride amounts in the
batch container #1.
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Fig. 5. JOSA @M QMK 22 L X 2107 &
FIULERNT D WPG 534
WPG distribution of the acetylated specimen in the
presence of various acetic anhydride amounts in the
batch container #2.
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WPG distribution of the acetylated specimen rotated
by 180° during acetylation.
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Efficient acetylation of wood using pressure difference of
supercritical carbon dioxide

Masahiro MATSUNAGA"", Masahiko KOBAYASHI", Toru KANBAYASHI"
and Atsuko ISHIKAWA"

Abstract

In this study, we evaluated the distribution of weight percent gain (WPG) in the longitudinal direction of a
sugi (Cryptomeria japonica D. Don) heartwood sample with a size of 100 mm (longitudinal direction) x 20 mm
(radial direction) x 20 mm (tangential direction), which was acetylated using supercritical carbon dioxide (CO,).
Two connected batch containers were used for the acetylation treatment. One of them contained a mixture of
supercritical CO, and acetic anhydride, which was injected into the second batch container containing a vertically
fixed oven-dried wood specimen and small amount of acetic anhydride. The acetylation was performed at 120 C°
and 10-12 MPa for 8 h using various amounts of acetic anhydride. The experiments revealed that the mixture of
acetic anhydride with supercritical CO, contributed to the acetylation on the upper side of the specimen, penetrating
mainly through the upper cross section. Instead, acetic anhydride contained in the batch container with the
specimen, contributed to the acetylation on the lower side of the specimen by penetrating from the bottom cross
section. It was thus assumed that gaseous acetic anhydride in the batch container was pushed into the specimen by
the injected supercritical CO,. Therefore, it was demonstrated that the specimen can be uniformly acetylated by
adding the appropriate amount of acetic anhydride in both batch containers.

Key words : supercritical carbon dioxide, acetylation, weight percent gain, sugi wood, acetic anhydride
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