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EFFECTS OF CHAIN LENGTH OF FATTY ACID
CHLORIDES ON THE CHEMICAL AND THERMAL
PROPERTIES OF WOOD
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[ Abstract] In this study, wood sawdust was esterified by solvent-free acylation with octanoyl chloride,
lauroyl chloride, and palmitoyl chloride. After esterification, diffuse reflectance Fourier transform infra-
red spectroscopy (DRIFT), X-ray diffraction (XRD), and thermogravimetric analysis (TGA) were used to
evaluate the effects of carbon-chain length of reagents on the chemical and thermal properties of wood
sawdust. Octanoylated wood sawdust had the excellent performance including the extent of esterification,
and thermal stability. Increasing the chain length of fatty-acid chlorides not only decreases those proper-
ties mentioned above, but also decreases the accessibility of reagents. In addition, the lightness difference
(AL*) and hue difference (AH*) of esterified sawdust are enhanced by increasing the chain length of fatty
acid chlorides.

[ Key words] Octanoyl chloride, Lauroyl chloride, Palmitoyl chloride, Esterification, Accessibility,
Thermal stability.
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Fig. 1 DRIFT spectra of acylated wood sawdust.
A, control; B, octanoylated; C, lauroy-
lated; D, palmitoylated
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Fig. 2 Relative intensity of FTIR absorption
peaks and weight percent gain (WPG) for
acylated wood sawdust
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Fig. 3 X-ray diffraction diagrams of acylated
wood sawdust. A, control; B, octanoy-
lated ; C, lauroylated; D, palmitoylated
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Fig. 4 Thermogravimetric analysis of acylated
wood sawdust. A, control; B, octanoy-
lated; C, lauroylated; D, palmitoylated

Table 1 Color variations of wood sawdust after esterification with fatty-acid chloride

CIE LAB
Treatments AL* AH* ACH
L* a* b*
Control 70.3 8.5 23.0
Octanoylation 65.1 9.8 26.4 -5.2 -0.1° 3.7
Lauroylation 59.7 11.4 24.2 -10.6 -4.9° 2.2
Palmitoylation 54.1 10.1

23.1 -16.2 -3.3° 0.7
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