
Keywords: Mass spectrometry; Archaeology; Adhesives; Wood pyrolysis products;
Bitumen

Identification of Some Adhesives and Wood Pyrolysis
Products of Archaeological Origin by Direct Inlet Mass

Spectrometry

by Lubomír Proke�* and Martin Hlo�ek2

1 Department of Chemistry, Faculty of Science, Masaryk University,
Kotláøská 2, 611 37, Brno

2 Institute of Archaeology and Museology, Faculty of Arts, Masaryk University,
Arna Nováka 1, 602 00, Brno

DI�MS was successfully used as a screening method for identification of ancient adhesives
(birch bark tar, pine tar, bitumen) and wood pyrolysis products (soot). Fragment or molecu-
lar mass peaks of some biomarkers, e.g. diterpenoids (pine tar), triterpenoids (birch bark
tar), or long chain linear aliphatic hydrocarbons and terpenes (bitumen) were of the utmost
importance for identification. It was also possible to distinguish between soot of soft- and
hardwood origin from the presence of fragment peaks of syringyl moieties, if methoxylated
phenols were still present in the sample. Mass peaks of retene were an indicator of high-
temperature (above 350°C) thermal treatment of coniferous resin or softwood. Pyrolysis
products of resin acids served as indicators of softwood burning if methoxyphenol moieties
were absent due to their volatility at high temperatures.
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Do pe³nej identyfikacji staro¿ytnych klejów (smo³a z kory brzozowej, smo³a sosnowa, bitum)
i produktów pirolizy drewna (sadza) u¿yto spektrometrii mas z prostym bezpo�rednim wlo-
tem. Bardzo istotne do identyfikacji s¹ piki fragmentacyjne i cz¹steczkowe niektórych bio-
markerów, np. diterpenoidów (smo³a sosnowa), triterpenoidów (smo³a z kory brzozowej),
d³ugo³añcuchowych, liniowych, alifatycznych wêglowodorów i terpenów (bitum). Mo¿liwe
by³o rozró¿nienie miêdzy sadz¹ z miêkkiego i twardego drewna dziêki pikom syringylu,
o ile metoksylowane fenole by³y wci¹¿ obecne w próbkach. Obecno�æ piku rotenu wskazy-
wa³a wypra¿enie ¿ywicy iglaków lub innego miêkkiego drewna w temperaturze powy¿ej
350°C. W przypadku nieobecno�ci fragmentów metoksyfenolowych, które ulatniaj¹ siê
w wysokich temperaturach, znalezione produkty pirolizy kwasów ¿ywicznych wskazywa³y
na spalanie miêkkiego drewna.
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