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Spectroscopic Characterization of Wood Surface Treated by
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ABSTRACT

As a study for the verification of heat treated wood according to ISPM No. 15, the spectroscopic characteristics
of the heat treated wood surface were analyzed. Various functional groups were observed on the IR spectrum, but
it was difficult to find any particular difference between wood species, heat treatment time and storage period. HBI
(hydrogen-bonding intensity) shows the change of the heat treated wood according to the storage time, but the change
of wood with the heat treatment time was hard to be observed. On the PCA score plot, however, it was possible
to sort the wood according to the heat treatment time of 60 minutes or 90 minutes in the species. The standards for
classfication of heat-trested wood in PCA were arométic rings in lignin and C-H bending in cellulose, and these components
were able to classify heat-treated wood by ISPM No. 15.
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Table 1. Basic information on three different types of wood used as packaging materials

Douglas fir Spruce

General name Larch

Scientific name Larix leptolepis
(Siebold& Zucc.) Gordon

Country Korea

Specific gravity 0.51

Pre-treatment Green wood

Moisture content 25% 1

Pseudotsuga menziesii Picea jezoensis

USA EU

0.53 0.41
Fungicide treated Kiln dried
about 25% 15% |

Fig. 2. Three kinds of wood specimens used for heat treatment. (a) KOR Larch,
(b) USA Douglas fir, (c) EU Spruce
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Table 2. Specifications for anaysis of ATR-IR
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Fig. 3. IR spectra of woods according to heat treated time.
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Table 3. Assignment of Absorption bands and their interpretation for wood in IR wavenumber region

Wavlen umber Interpretation Reference
(cm™)
3,375-3,340 O(3)H...O(5) intramolecular hydrogen bond (Carrillo et al., 2004; Liang and Marchessault, 1959;
in cellulose Schwanninger et al., 2004)
3,000-2,842 C-H stretch in cellulose 11 (Carrillo et al., 2004; Liang and Marchessault, 1959;
Oh et al., 2005; Schwanninger et al., 2004)
1,730-1,725 C=0 valence vibration of acetyl- or (Fengal, 1993)
COOH-groups
1,738-1,709 C=0 stretch in unconjugated ketones, (Schwanninger et al., 2004)
carbonyl and ester
1,685-1,655 C=0 stretch (Park et al., 2017; Schwanninger et al., 2004)
1,515-1,505 Aromatic skeletal vibrations in lignin (Faix, 1991)
1,435 C-O-H bending (Schwanninger et al., 2004)
1,430-1,416 CH2 scissoring at C(6) in cellulose 11 (Carrillo et al., 2004; Liang and Marchessault, 1959;
Nelson and O’ Connor, 1964; Oh et al., 2005;
Schwanninger et al., 2004)
1,364 Symmetric C-H bending (Liang and Marchessault, 1959; Schwanninger et al.,
2004)
1,338-1,335 O-H in-plain deformation (Carrillo et al., 2004; Nelson and O'Connor, 1964,
Schwanninger et al., 2004)
1,325-1,300 Phenolic OH in lignin (Faix, 1991)
905-892 C(1)-O-C(4) vaence vibration of (Carrillo et al., 2004; Colom and Carrillo, 2002;

B-glycosidic link

Liang and Marchessault, 1959; Nelson and O’ Connor,
1964; Schwanninger et al., 2004)

L35} B2 WiE(3,375-3,340 cm?, 3,000-2,842 cm™”,
1435 cm’, 1,430-1,416 cm®, 1,364 cm™”, 1,338-1,335
cmit, 905-892 cm')= =, @A) A7 E B 713k
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1,709 cm™, 1,685-1,655 cm’)9} 2] 19 ESuiE
(1,515-1,505 cm™, 1,325-1,300 cmY) = 80C A = o] #
2 AA o] oejr= F sk HolA] kgtet o
2}4] Siroky et al.(2010)¢] A A3t IR pesk intensity =
g AXE TCl (totd crystalinity index) 2 HBI
(hydrogen-bonding intensity) S -85 112} 3}t

Fig. 4= ATRIRZ =#3} IR A~HEZS EX
93 intensity2 o]-&3}o] TCI9} HBIS =% 2
Ftolth. TCI9} HBI= IR A ER Ho|E| 27 E =
= intensity S ©]83to] AHI A 4

= H
A42] 2ol 9l WSS TAT 4 gl (ke W

»
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Itk TCI9] A, =Foll weh ofxte] TCl Apol+=
AYsHAI R AA 2] AJZEE Bt 7]t whE TCIo
Wsh= BEeh] o9t ol 70-90C 9
Ao @Al AzhE F7HA7IE R E AE
2020 NG Tt dobr] 414 ot
£ Zolth Ryu e al.(2017)0] 153t o|xle] A}
oA AL A2 A+ Geste] AT BAe)
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Fig. 4. IR spectra of woods according to heat treated time.
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Fig. 5. Surface moisture content of woods according
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