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Introduction

Resins and tars have been used as adhesives, decorations, | |/
lining materials since Paleolithic. Traditionally Gas| |

chromatography-mass spectrometry (GC-MS) was used to| | 5%
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identify the composition of resinous materials. In this
study, a non-destructive attenuated total reflectance -
Fourier transform - infrared spectroscopy (ATR-FT-IR)
coupled with principal component analysis (PCA) based
discriminant analysis (DA) was applied on 100
archaeological adhesives. The ATR-FT-IR results and the
DA classification were confirmed by analyzing a selection
of samples with GC-MS. Results demonstrate that ATR-FT-
IR-DA classification allows fast and reliable preliminary
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identification of the major components in archaeological
adhesives and their further classification, especially in the
case of very small samples.
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Wavenumber regions: 3700 — 2400 cm / 2000 — 250 cm1
v GC-MS:

Solvent extraction: 3 x 1.5 ml DCM: MeOH (V,.,)

Derivatization: 100 yl BSTFA with 1% TMCS

Internal standard: Cg;
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Results & Discussion

ATR-FT-IR spectra of 100
archaeological adhesives and 73
reference materials were collected
and classified using discriminant
analysis (DA).

100 archaeological adhesives were
classified into 3 groups: bitch bark
tar without major additives (72),

birch bark tar with additives (13)
and minor/non birch bark tar
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Reference materials were classified
into 7 groups according to their

compositions. L aa
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Samples identified as birch bark
tar without major additives were
further classified possibly by their
location, age or cultural specific

Birch bark tar containing adhesives =
were separated from minor/non ~
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manufacturing practices.

Nine archaeological samples were
selected from three compositional
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groups and analyzed by GC-MS
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ATR-FT-IR spectroscopic analysis is a rapid and reliable method for analyzing archaeological adhesives,
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v’ ATR-FT-IR-DA classification is a non-destructive, fast and reliable pre-scanning method, especially| |17

suitable for small samples.

GC-MS analysis could be used as a supplementary/confirmatory method to investigate samples with
complex components and provide archaeological DA references for future research.

HA(C10, 20, 22)

acids,

Notes: SFA — saturated fatty acids, UFA — unsaturated fatty acids, FAL — fatty alcohols, DCA — q, w-
dicarboxylic acids (or diacids), HA — w-hydroxycarboxylic acids,
BTD — betulin derivatives, LPD — lupeol derivatives, OAD — oleanoic acid derivatives, LAD —
lanostane derivatives, PT — pine tar, AAD — abietic acid derivatives, COA — coniferyl aldehyde

BBT — birch bark tar, EPA — epoxy
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