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Fig. 1 Clear small samples of compression wood (CW) and

normal wood (NW) from Masson pine samples
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Fig. 2 Microfibril angles (MFAs) of the CW

and NW from Masson pine samples
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Fig. 3 FTIR spectra of the CW and NW

from Masson pine samples
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Fig. 4 FTIR spectra of different strains of a Masson pine wood
(b): C=O0 of lignin skeleton;
(¢): glycoside bond of cellulose;
(d): CH3;C=0 of xylan
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Fig. 5 The wavenumber changes of the C—O—C of cellulose
and C=O0

strain increase of the CN and NW samples

of lignin skeleton numberwave with the
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Fig. 6 The wavenumber changes of the —OH of cellulose in-
tramolecular numberwave with the strain increase of the

CN and NW samples
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Fig. 7 The longitudinal tensile strain of cell wall

at different microfibril angles MFAs
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Chemical Construction Changes of Compression Wood Main Components
in Longitudinal Tension by the FTIR Analysis

WANG Dong" *, LIN Lan-ying’* , FU Feng', HU La’
1. Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China
2. Nanjing Forestry University College of Materials and Science and Engineering, Nanjing 210037, China
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Abstract The adaptive growth of compression wood (CW) leads to the changes of chemical properties of coniferous wood,
which the change of microfibril angle (MFA) affects the wood mechanical properties and macromolecular deformation. In this
paper, the Fourier transform infrared spectroscopy (FTIR) was explored together with mechanical loading as a means of
studying the molecular responses to the loading of Masson pine CW and normal wood (NW). It is of great significance to study
the molecular biological mechanism of the mechanical properties changes of the CW. The results indicated that the MFA, tensile
strength along grain and modulus of elasticity of the CW were 35. 17°#£2. 30°, (45.37=£3.41) and (18. 10£0. 76) MPa, respec-
tively, and were 15. 15°41.61°, (109. 75411.87) and (70. 9546. 60) MPa of the NW. What is more, the strain at the break-
point of the CW was three times than that of the NW. The FTIR results indicated that the wavenumber shifts of the FTIR bands
at 1 161 and 3 348 cm™ ' showed an approximately linear relationship with strain. The C—O—C of cellulose at 1 161 cm ' band
shifted to lower wavenumber with tensile strain increase, and shift rate was 2. 15 and 1.52 ecm ' « de ' for the CW and NW,
respectively. Furthermore, the O(3)H:--O(5) of cellulose intramolecular 3 348 cm ™! bands shifted to higher wavenumber, and
shift rate was 4. 62 and 2. 76 cm ™' » de ' of the CW and NW, respectively. The shift rates of 1 161 and 3 348 cm ' bands of
NW were more than that of CW. However, the characteristic peaks of lignin and hemicellulose were shown not to be affected.
The above results indicate that the cellulose mainly provides the strength of the wood and the matrix of hemicellulose and lignin
is benefited to load transform between cellulose microfibrils. Compared with the NW, the larger orientation of microfiber of the
CW leads to smaller tension deformation along the direction of cellulose molecular chain, but the larger of shear deformation
between microfibrils and matrix. This also leads to a large yield deformation in the tensile process of the CW, and the strain of

the failure point is greater than the NW,
Keywords FTIR; Compression wood; Tension deformation; Bandshift
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