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Application of Infrared Spectroscopical Techniques for Investigation of
Archaeological Woods *'

Yoon Soo Kim*®

SUMMARY

Infrared (IR) spectroscopic techniques for the analysis of wood samples and the absorbance
spectra of solid woods were presented. KBr pellets were prepared by throughly mixing approxima-
tely 300 mg of dried KBr and 1 mg of finely milled wood powder extracted with ethanol-cyclo-
hexane previously. This mixture was made into a transparent disc by means of a pellet-making die
(10 ton/cm? for 10 min). ThisIR techniques were applied for the analysis of archaeological wood
samples.

The most notable difference in the IR spectra between the recent and the archaeological
waterlogged woods is that the absorption band centered at 1,7 30cm™ was significantly diminished
in the waterlogged ones. Total loss of absorption in 1,730 em’! might be mainly due to the result
of hemicellulose degradation. Another feature indicated by IR spectral comparision are that the
degraded waterlogged wood samples showed 1) the increased intensity of the 1,600, 1,500 and
1,270 em’! due to the residual lignin and the increased intensity at 1,470 and 1,425 em™! due to
the degradation of hemicellulose and 2) to the emergence of single band around 1,050 cm’!
instead of three bands at 1,110, 1,060 and 1,040 em’! in recent wood due to the degradation of
cellulose crystalline.

It was revealed from the IR examinations that the first change of wood in the waterlogged
situation was the lysis of hemicellulose and the second the lysis of cellulose. It was also suggested
that IR spectroscopy could serve a fast method for the investigation on the chemical characteri-
stics of archaeological wood samples.

Keywords: IR, archaeological waterlogged woods, chemical characteristics, loss of 1,730 cm'l,
emergence at 1,050 em!
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Fig.1. Infrared (IR) spectra of recent soft-
woods.
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Table {. Assignments of bands in the infrared
spectrum of wood ¥

Frequency Assignment
1 3,300 Bonded Q-H stretching
2 2900 CH stretching
3 1,730 C=0 stretching in xylan
4 1,660 Keto-carbonyl conjugated with benzene
ring
5 1,600 Benzene ring stretching in Lignin
6 1505 Benzene ring stretching in lignin
7 1,460 CH3 deformation in lignin and CH,
bending in xylan
8 1,425 CH; scissor vibration in cellulose
9 1,370 CH, bending in cellulose and
hemicellulose
10 1325 CH, wagging vibration in cellulose
11 17275 Guaiacyl nuclei in lignin
120 1230 Syringyl nuclei in lignin and C=0 in
xylan
13 1,160  COL asymmetric band in cellulose
and hemicelluiose
14 1,110 0O-H association band in cellulose and
hemicellulose
15 1,050 C-Q stretching in cellulose and
hemicellulose
16 895 Clgroup frequency in cellulose and
hemicellulose
17 870 1,3 4-substituted benzene ring in
softwood lignin
18 830 1,3 4 5 substituted benzene ring in
hardwood lignin
19 &10 1,3 4-substituted benzene ring in
softwood lignin
20 680 COH out-ofplane bending in cellulose

* Recited from Kuo et al. (1888).
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Fig.3. IR spectra of alpha-cellulose, holo-
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tian cord.
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Fig. 4. IR spectra of waterlogged archaeological
woods excavated from sea water (Pinus
massoniana) and from river (Abies spp.).
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